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1.

REGULAMIN PRZYJMOWANIA 1 0GEASZANIA PRAC

W WIADOMOSCIACH LEKARSKICH

. Miesiecznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzystwa

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

. Publikacja pracy w Wiadomosciach Lekarskich jest ptatna. 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
— opfata wynosi 500 zt plus 23%VAT. Wydawca wystawia faktury. Optate nalezy
uisci¢ po otrzymaniu pozytywnej recenzji, przed opublikowaniem pracy. Z opfa-
ty za publikacje zwolnieni sq cztonkowie Polskiego Towarzystwa Lekarskiego
z udokumentowang optatg 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 redakgji: Agnieszka
Rosa - amarosa@wp.pl.

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

. Strona tytutowa powinna zawiera:

— tytut w jezyku angielskim i polskim,

— petne imiona i nazwiska autoréw,

— afiliacje autordw,

Praca oryginalna powinna mie¢ nastepujaca strukture: wstep, cel pracy, materiat
i metody, wyniki, dyskusja i wnioski, ktére nie moga byc streszczeniem pracy.
Przy zastosowaniu skrotéw konieczne jest podanie petnego brzmienia termi-
nu przy pierwszym uzyciu. W pracach doswiadczalnych, w ktorych wykonano
badania na ludziach lub zwierzetach, a takze w badaniach klinicznych, nalezy
umiescic informacje o uzyskaniu zgody komisji etyki badar naukowych.
Streszczenia zaréwno w jezyku polskim, jak i angielskim powinny zawiera¢ 200-
250 stéw. Streszczenia prac oryginalnych, klinicznych i doswiadczalnych powin-
ny posiadac nastepujaca strukture: cel, materiat i metody, wyniki wnioski. Nie
nalezy uzywac skrétow 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¢ powtdrzeniem 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 tytuly (nad tabela) i tres¢ - 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 piémiennictwa utozonym wedtug kolejnosci cytowania nalezy
uwzgledni¢ wytacznie te prace, na ktére autor powotuje sie w tekscie. W pracach
oryginalnych nie powinno by¢ wigcej niz 30 pozycji, a w pogladowych nie wiecej
niz 40 pozydji. Kazda pozycja powinna zawiera¢: nazwiska wszystkich autordw,
pierwsze litery imion, tytut pracy, skrét tytutu czasopisma (wg Index Medicus),
rok, numer, strone poczatkowa i koricowa. Przy pozycjach ksiazkowych nalezy
podac: nazwisko autora (autordw), pierwsza 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 autordw. Kazda pozycja pismiennictwa powinna mie¢ odwo-
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tanie 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 dofaczy¢ oswiadczenie podpisane przez wszystkich autoréw

okreslajace udziat poszczegdlnych autoréw w przygotowaniu pracy (np. koncep-
Ga i projekt pracy, zbieranie danych i ich analiza, odpowiedzialnos¢ za analize
statystyczna, napisanie artykutu, krytyczna recenzja itd.), a takze oswiadczenie,
ze biora oni odpowiedzialnod¢ za tres¢. Ponadto nalezy zaznaczy, 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,

— wspdtzawodnictwo akademickie i inne mogace mie¢ wptyw na strong mery-
toryczng pracy,

— sponsorowanie catosci lub czesci badan na etapie projektowania, zbierania,
analizy i interpretacji danych lub pisanie raportu.

Konflikt intereséw ma miejsce wtedy, gdy przynajmniej jeden z autoréw ma po-

wiazania lub zaleznoéci finansowe z przemystem bezposrednie lub za posrednic-

twem najblizszej rodziny. Jesli praca dotyczy badan nad produktami czesciowo

lub catkowicie sponsorowanymi przez firmy, autorzy maja obowiazek ujawnic

ten fakt w zataczonym oswiadczeniu.

. Kazda praca podlega weryfikaci w systemie antyplagiatowym (zapora

ghostwriting).

. Redakgja przestrzega zasad zawartych w Deklaracji Helsinskiej, 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 sie do zwierzat lub ludzi musza by¢ zgodne z zasadami etyki
okreslanymi przez Komisje Etyczna.

. Czasopismo 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 majq charakter anoni-
mowy. Krytyczne recenzje autorzy otrzymuja wraz z prosha o poprawienie pracy
lub z decyzja o niezakwalifikowaniu jej do druku. Procedura recenzowania arty-
kutow jest zgodna z zaleceniami Ministerstwa Nauki i Szkolnictwa Wyzszego za-
wartymi w opracowaniu ,Dobre praktyki w procedurach recenzyjnych w nauce”
(Warszawa 2011) i szczegétowo zostata opisana na stronie http://www.nauka.
gov.pl/g2/oryginal/2014_02/307f933b1a75d6705a4406d5452d6dbf.pdf

. Redakgja zastrzega sobie prawo redagowania nadestanych tekstow (dokony-

wania skrotéw i poprawek). Prace s3 wysytane do akceptagji autordw. Poprawki
autorskie nalezy przesta¢ w terminie 3 dni od daty wystania wiadomosci e-mail
(poczta elektroniczng). Brak odpowiedzi w podanym terminie jest rownoznacz-
ny z akceptacja 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
zqody redakji.

Prace przygotowane niezgodnie z requlaminem zostang zwrécone autorom do
poprawienia.

Redakcja nie odpowiada za tres¢ zamieszczanych reklam.
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ARTYKUt REDAKCYINY
EDITORIAL ARTICLE

ON THE USE OF SPEECH ACTS IN MEDICAL PRACTICE

Jozef Bremer', Aleksander Sieron?
'JESUIT UNIVERSITY IGNATIANUM, KRAKOW, POLAND
2INSTITUTE OF PHYSICAL EDUCATION, TOURISM AND PHYSIOTHERAPY, JAN DLUGOSZ UNIVERSITY, CZESTOCHOWA, POLAND

“WORDS ARE THE MOST POWERFUL TOOL A DOCTOR POSSESSES,
BUTWORDS, LIKE ATWO-EDGED SWORD, CAN MAIM AS WELL AS HEAL [1]."

ABSTRACT

Introduction: The history of philosophy testifies to the applicability of rhetorical techniques to the content of therapeutic interlocution. Our methods of influencing people
through processes of verbal interaction have developed over several hundred years, and this has also delivered a fruitful framework for evaluating these processes.

The aim:To carry out an analysis of contemporary philosophical speech-act theories — viewed as elements of a form of therapeuticinterlocution — and to interpret their efficiency in this regard.
Materials and methods: We examine the well-known speech-act theories of J.L. Austin and John Searle, but also — albeit indirectly — ideas stemming from Ludwig Wittgenstein.
The conception of language they propose is similar to that of rhetoric: namely, viewing language as a tool for accomplishing something. In our case, the relevant goal is that of
healing, or helping to heal, patients.

Preview: First of all, we outline what it could mean to“create reality” through making use of the power of words. Thus, we initially seek to outline the main points of Greek rhetoric, before then
presenting the “speech act” theory of language: a model of language analogous to rhetoric that makes reference to Wittgenstein’s conception of language games. After that, we illustrate the
possibility of using speech-act utterances in doctor-patient interactions and, so to speak, in a kind of mode contrary to speech acts themselves, wherein the unintended expressing of something
via words or sentences resembles the effects brought on by a placebo. Finally, in the last part of this article, we anatomize Plato’s model of thetorical utterance as something employed for the
transmission of truth between doctor and patient. We will concentrate there, aboveall, on the question of what it means to be engagedin telling the patient the truth about his or her state of health.
Condlusions: On the one hand, the reference to speech-act theories provides a philosophical background for the use of words in some specific doctor-patient scenarios, while on the other it
serves to exhibit the complex structures of our languagetself: e.g. its interwovenness with actions such as touching, orits possible efficacy as a placebo, as in some instances of unintentional
expressive utterance. Furthermore, using examples of different kinds of speech act, we can specify a number of truth-related and other conditions in force during doctor-patient interlocution.

KEY WORDS: evidence based medicine, nanative based medicine, placebo effect, thetoric, speech acts, touch acts.

STRESZCZENIE

Wstep: Historia filozofii potwierdza mozliwos¢ zastosowania technik retorycznych w tresci rozméw terapeutycznych. Nasze metody wptywania na ludzi poprzez procesy interakji
werbalnych rozwinely sie na przestrzeni kilkuset lat, a to umozliwia konstruktywna ocene tych procesow.

Cel pracy: Przeprowadzenie analizy wspdtczesnych filozoficznych teorii akt6w mowy — postrzeganych jako elementy formy rozmowy terapeutycznej — orazinterpretacjaich skutecznosc w tym zakresie.
Materiaty i metody: Analizie poddano powszechnie znane teorie aktéw mowy J.L. Austina i Johna Searle'a, a takze — choc posrednio - koncepcje Ludwiga Wittgensteina.
Proponowana przez nich koncepcja jezyka jest podobna do tej retorycznej, a mianowicie do postrzegania jezyka jako narzedzia do osiggniecia czegos. W naszym przypadku
wiasciwym celem jest wyleczenie lub pomoc w leczeniu pacjentéw.

Wyniki: Przede wszystkim, nakreslimy, co moze oznaczac, tworzenie rzeczywistosci” poprzez wykorzystanie sity stw. Dlatego poczatkowo staramy sie zarysowac gtwne punkty retoryki greckiej,
anastepnie przedstawic teorig,aktow mowy”jezyka: model jezyka analogiczny do retorycznego, ktdry odwotuje sie do koncepji gier jezykowych Wittgensteina. Nastepnie ilustrujemy mozliwos¢
uzycia wypowiedzi, aktéw mowy” w interakcjach lekarz-pacjent oraz w pewnym sensie, w trybie przeciwstawnym do samych aktéw mowy, gdzie niezamierzone wyrazanie zegos za pomoc3
stéw lub zdan przypomina skutki wywotywane przez placebo. Wreszcie, w ostatniej czesci tego artykutu, analizujemy model retorycznej wypowiedzi Platona jako cos, o stuzy do przekazywania
prawdy pomiedzy lekarzem a pacjentem. Skoncentrujemy sie przede wszystkim na tym, co to znaczy by¢ zaangazowanym w méwienie pacjentowi prawdy o jego stanie zdrowia.

Whioski: Z jednej strony, odniesienie do teorii aktéw mowy stanowi filozoficzne tto dla uzycia stéw w niektdrych konkretnych scenariuszach lekarz-pacjent, podczas gdy z drugiej
strony stuzy do przedstawienia ztozonych struktur naszego jezyka jako takiego: np. jego przeplatanie sie z dziataniami takimi jak dotykanie lub jego potencjalna skutecznos¢
jako placebo, jak w niektdrych przypadkach niezamierzonej ekspresywnej wypowiedzi. Ponadto, uzywajac przyktadéw roznych rodzajéw aktéw mowy, mozemy okreslic szereg
uwarunkowan zwiazanych z prawda i inne uwarunkowania obowiazujace podczas rozmowy lekarz-pacjent.

SEOWA KLUCZOWE: medycyna oparta na faktach, medycyna oparta na narradji, efekt placebo, retoryka, czynnosci mowy, dotkniecie fizyczne
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INTRODUCTION

What is language? How does it function? Answering such
questions is no simple matter. Language forms the basis
for our individual and social being, and it is very difficult,
if not impossible, to go beyond it. Amongst all of the phi-
losophers and scientists, perhaps no one knew this as well
as the Austrian philosopher Ludwig Wittgenstein (1889-
1951). His name is associated with the phrase “linguistic
turn’, which groups together philosophy with the rest of
the humanities in terms that grant primacy to research
concerned with the relationship between language and
philosophy on the one hand, and language and the world
on the other. His own struggles with language found
their expression in two philosophical works: his early
publication the Tractatus Logico-Philosophicus, and the
later Philosophical Investigations [2]. Each of these works
displays a different conception of language of the sort that
figure in philosophical research centred on language: on
the one hand, there is the Tractarian idea of an artificial
language and of descriptive, truth-oriented sentences,
and on the other there is the conception found in Phil-
osophical Investigations, where language is conceived in
terms of language games woven together into one or more
forms of life. The kind of language that matches the first
of these is usually encountered in the natural sciences and
in mathematics, while that which fits with the second is
typically present in the social and humanistic sciences, as
well as in common-sense communication. Both of these
ways of thinking about language, moreover, as conceived
by Wittgenstein, have figured in some way or other in the
history of philosophy and continue to inform contempo-
rary philosophy and linguistics.

The classical rhetoricians stood for a conception of lan-
guage that is, in this regard, quite similar to a part of what
contemporary philosophers of language have in mind:
both would, after all, unhesitatingly assert that language
should make a difference. In what follows, in discussing
contemporary philosophers, we shall have in mind the
likes of John L. Austin and John Searle, but also - albeit
indirectly - the later Wittgenstein. The conception of lan-
guage they propose involves viewing it as a tool for doing
something, as is the case with “speech acts”

In this article, we will first outline the issue of what it
could mean to “create reality” through making use of the
power of words. Thus we initially seek to outline the main
points of Greek rhetoric, before then presenting the “speech
act” theory of language: a model of language analogous to
rhetoric that makes reference to Wittgenstein's conception
of language games [3]. After that, we illustrate the pos-
sibility of using speech-act utterances in doctor-patient
interactions and, so to speak;, in a kind of mode contrary to
speech acts themselves, wherein the unintended expressing
of something via words or sentences resembles the effects
brought on by a placebo. Finally, in the last part of this arti-
cle, we will anatomize Plato’s model of rhetorical utterance
as something employed for the transmission of truth. We
will concentrate there, above all, on the question of what it
means to be engaged in telling the patient the truth about
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his or her state of health. Throughout the article, we seek
to adhere to the principle of only making use of examples
taken directly from actual medical practice. To be ill we
understand as to be in a state of need. Such a state of being
expresses itself as a cry for help.

RHETORIC

Already, in the dialogue “Gorgias”, Plato distinguishes two
kinds of use and understanding of language: 1. descriptive
language, through which we inform somebody about
something, and in which the importance of the truth or
falsity of sentences remains central, and 2. the language of
rhetoric. Plato understood the latter as serving to “create a
conviction” in somebody about something. As Gorgias the
rhetorician, convinced of the efficacy of skilful language
use, tells Socrates:

Oh yes, Socrates, if only you knew all of it, that it encom-
passes and subordinates to itself just about everything that
can be accomplished. And I'll give you ample proof. Many
a time I've gone with my brother or with other doctors to
call on some sick person who refuses to take his medicine or
allow the doctor to perform surgery or cauterization on him.
And when the doctor failed to persuade him, I succeeded be
means of no other craft than oratory [4].

A rhetorician, according to Gorgias, has the ability to
speak against everyone on every subject, so as to be all
the more persuasive in any sort of social gathering, and
when discussing just about anything. But the fact that he
has the ability to despoil doctors or other craftsmen of
their reputations doesn’t give him any more of a reason to
actually do it. He should use rhetoric justly, as he would
any competitive skill. Gorgias trusts in the power of spoken
words. Socrates, on the other hand, views rhetoric from an-
other perspective, connecting as his does the act of speech
with the question of truth. Classical rhetoric, meanwhile,
sought an answer to the question of how, with the help of
language, one might bring about any kind of change (e.g.
in the emotions), accomplish something, or create social
institutions.

Aristotle sees the rhetorician as a person who is able to
consistently discern what will count as persuasive. Hence,
rhetoric is specified as the ability to see what is potentially
persuasive in every given case. He distinguishes three kinds
of persuasion in this field:

Of the modes of persuasion furnished by the spoken word
there are three kinds. The first kind depends on the personal
character of the speaker [ethos]; the second on putting the
audience into a certain frame of mind [pathos]; the third on
the proof, or apparent proof, provided by the words of the
speech itself [logos]. Persuasion is achieved by the speaker’s
personal character when the speech is so spoken as to make
us think him credible [5].

In fact, Aristotle’s three kinds of persuasion could be
adapted to apply to almost every sort of instance of speak-
ing. They function to invoke and enhance credibility, evoke
and stir up emotion, and prompt action. They constitute
appeals to character (ethos — appealing to the authority or
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honesty of the speaker), emotion (pathos - appealing to
the audience’s emotions), and logic or reason (logos — used
to describe facts).

Rhetoric is, furthermore, not exhausted by thinking of
it as just some form of psychologically captured prodding
or exhortation. Behind the rhetorician’s idea of one’s being
able to exert a linguistically effected influence on some-
body, or on the world itself, stands a wider theory, which is
concerned with how an interpersonally constituted world
comes to be created. It is about a process of creation that,
to be sure, emerges from the psychological immediacy of
one’s beliefs and instances of persuasion, but which is also
ultimately about bringing somebody into a permanently
altered state — about wielding strong-minded influence.

SPEECH ACTS

Still, the fact remains that we have two competing con-
ceptions — both introduced by Plato - of the function
and nature of language. In the first of them, words serve
the description of the objective world, and the sentences
created from them are liable to evaluation according to
the categories of truth and falsehood. For supporters of
the second conception, on the other hand, language is
first of all a tool for accomplishing something, and the
utterances created in language are, in the first instance,
speech acts. We do not evaluate them according to the
categories of truth and falsehood, but rather in terms of
those of appropriateness or effectiveness (as this pertains
to some activity or other).

Accepting the second conception in no way entails
rejecting the first. The question about the descriptive
meaning of the words used, and about the truth-conditions
of sentences uttered, are in such cases approached in the
context of research into the function which the language
performs in concrete forms of social interaction. Speech
act theory tries to understand the ways in which meaning
is created within a given speech-context. Consequently
the term “speech act” refers not only to an utterance’s
being performed, but also, in the appropriate way, to the
complete situational context surrounding it. This permits
us to consider the fact that whenever we say something we
are also accomplishing something.

Where speech acts are concerned, then, such sentences
come to be known as performative utterances. In English
the transitive verb “to perform” is used not only to de-
scribe something occurring within a given reality, but also
something that may itself count as changing social reality.
Cf. the following dictionary definition: “to do in a formal
manner or according to prescribed ritual”,[6]. Their surface
appearance may remind one of statements (they are, after
all, grammatical correct indicative sentences), but they
do not in fact describe or affirm anything: they are not
reports, so they are neither true nor false. In his definition
of performatives, J.L. Austin mentions two characteristics:
1. Performative utterances are neither true nor false - that

is, they are not truth-evaluable; instead, when something

is wrong with them then they are said to be “infelicitous”,

while if nothing is wrong they are considered “felicitous”.
2. The uttering of a performative is, or is part of, the car-

rying out of a certain kind of action, the performance of

which, again, would not normally be described as just

“saying” or “describing” something [7, 8].
The uttering of a performative is not in the first instance a
mere transferring of information, but rather a certain type
of act of issuing a statement: one that we accomplish by em-
ploying the right words, with the right intention (purpose)
and in the right context (circumstances), as these pertain to
the performing of some action or other. An utterance that
performs an act or creates a state of affairs does so simply
by virtue of its having been uttered under conventionally
established or otherwise appropriate circumstances. For
example, a competent person can name a newly built ship
just by stating aloud “I name this ship “The Sun’!” - thus
performing the act of naming a ship as it figures within
the ship-naming ceremony. Similarly, just uttering the
words “I promise” is tantamount to performing the act of
promising. A speech act might include just one word, as
in “Sorry!”, or a number of words or sentences, as in “I'm
sorry I forgot your name day. I really don't know how it
happened” An example of a request would be “Could you
close the door, please?”

We perform speech acts when we issue an invitation, an
apology, a greeting, a request, a complaint, a compliment,
a consolation, etc. “Do not lose hope!”, spoken by a doctor
in conversation with the patient or his or her family, is itself
an act of consolation,.

Features of speech act theory have made their mark in a
lasting way across a variety of different disciplines, includ-
ing epistemology, social philosophy, theories of culture,
jurisprudential theory and the philosophy of justice. Prior
to anything else, in and amongst the sentences of natural
language Austin has enabled us to recognize performatives
as a distinct class, classifiable not in terms of truth-value
but rather according to their efficacy.

AUSTIN’S AND SEARLE’S CLASSIFICATIONS

OF SPEECH ACTS

Indeed, Austin went further than this, using a more com-

plex classification to speak about three potential aspects

of speech acts. According to him, there are three levels of

speech act: [9, 10]:

a. locutionary acts are acts of uttering a sentence with a
meaning. For example: “It is cold outside!” Locutionary
acts are the most basic utterance acts generating mean-
ingful expressions;

b. illocutionary acts are performed via the (conventional)
communicative issuing of an utterance. Such an act of
utterance is performed with some kind of function in
mind: e.g. to request that the bus driver stop the bus.
Someone might issue an utterance in order to make
an offer, to furnish an explanation, or for some other
communicative purpose. Illocutionary acts refer to locu-
tionary acts, since underlying them is the communicative
force of some locutionary act itself;
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c. The third and last aspect of speech acts is their perlocu-
tionary force, meaning the effect of the utterance on the
hearer, construed as something that depends on specific
circumstances (in short, the speaker’s achieving certain
intended effects). Perlocutionary acts would include such
outcomes as persuading, embarrassing, intimidating,
boring, irritating, or inspiring the hearer.

The theory of speech acts presented here aims to do justice
to the fact that even though it is the case that words (sen-
tences) encode information (locutionary acts), we do more
with words than just convey information (illocutionary
act), and that when we do convey information, we often
actually convey more than the words themselves encode.
While the emphasis of speech act theory has been on ut-
terances, and mainly on those performed in conversational
and other face-to-face situations, the phrase “speech act”
should be taken generically as standing for any sort of
language use, be it oral or otherwise. Speech acts, whatever
the medium of their performance, fall under the extensive
category of intentional action, with which they share cer-
tain general features.

Austin’s analysis focuses on the performance of illo-
cutionary acts, since perlocutionary acts have long been
studied in the domain of rhetoric. An illocutionary act is
neither true nor false, but it can be felicitous or infelicitous,
in that the performance of the act depends on conditions
of satisfaction being met.

A particularly pertinent feature here is that when one acts
intentionally, one generally has a set of nested intentions.
Suppose, for example, that a nurse on duty in a hospital
ward utters the words “The ward will be closed in ten
minutes”. She is thereby performing the locutionary act of
saying that the ward will be closed in ten minutes (from
the moment of speaking). In saying this, the nurse is also
performing the illocutionary act of informing the patients’
visitors of the approaching closure, and presumably also
that of urging them to bring their conversations to a speedy
end. In fact, then, the nurse intends to perform the per-
locutionary act of causing the visitors to believe that the
ward is about to close, and of getting them to say goodbye.
She performs all these speech acts just by uttering certain
phrases in certain circumstances.

This, of course, prompts one to wonder about exactly
where, and when, a realized action can be acknowledged
as a speech act. One answer to this is proposed by John
Searle, who analyses the act of promising. Searle introduces
his listing of the conditions needed to actualize a speech
act (which we shall summarize below) in the following
terms: “If a speaker S utters a sentence T in the presence
of a hearer H, then, in the literal utterance of T, S sincerely
and non-defectively promises that p to H if and only if...”
(11, 12].

Searle’s conditions may be briefly stated as follows:

1. hearer (H) and speaker (S) both know how to speak the
language, and are both conscious of what they are doing
(normal input and output conditions);

2. S expresses the proposition that p in the utterance of T;

3. in expressing that p, S predicates a future act A of S;
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4. H would prefer S’s doing A to his not doing A, and S
believes H would prefer his doing A to his not doing A;

5. it is not obvious to both S and H that S will do A in the
normal course of events (the act must have a point);

6. S intends to do A;

7. S intends that the utterance of T will place him under
an obligation to do A;

8. Sintends (i-I) to produce in H the knowledge K that the
utterance of T is to count as placing S under an obligation
to do A; Sintends to produce K by means of the recogni-
tion of i-I, and he intends i-I to be recognized in virtue
of (by means of) H’s knowledge of the meaning of T;

9. The semantical rules of the dialect spoken by S and H
are such that T is correctly and sincerely uttered if and
only if conditions 1-8 obtain.

After specifying the necessary conditions for a speech act

of promising, Searle sets out to determine the Semantical

Rules for Promising, which are as follows:

a. Propositional Content Rule - P is to be uttered only in the
context of a sentence the utterance of which predicates
some future act A of the speaker S;

b. Preparatory Rule 1 - P is to be uttered only if the hearer
H would prefer S’s doing A to his not doing A, and S
believes that about H;

c. Preparatory Rule 2 - P is to be uttered only if it is not
obvious to both S and H that S will do A in the normal
course of events;

d. Sincerity Rule - P is to be uttered only if S intends to
do A;

e. Essential Rule - the utterance of P counts as the under-
taking of an obligation to do A.

These are all constitutive rules, although only (e) is ex-
pressed as a “counts as” rule. Conditions 1-9 are known
as ‘felicity’ conditions: speech acts, as we saw, cannot be
‘true’ or ‘false, but they can be felicitous or infelicitous. For
example, if a doctor tells a patient that he or she must stay
in hospital for a medical inspection, then we (although
perhaps not the patient!) might consider this felicitous -
the doctor is in a position of professional competence that
enables him to perform this action. However, if somebody
went up to someone in hospital and said “You must stay in
hospital!”, then we would probably judge this infelicitous,
as the speech act of keeping someone there cannot usually
be performed by a random person.

According to Austin, every linguistic act has both “con-
ditions of felicity” (under which it is appropriate) and
“conditions of satisfaction” (under which it is completed).
Searle’s overall classification of speech acts is presented
below.

* Assertives: these commit the speaker to something’s
being the case. The different kinds are: suggesting, put-
ting forward, swearing, boasting, and concluding. E.g.
Doctor (D): “Some of the fMRI pictures that I’ll take
from you today will be looked at in medical centre, and
from these I’ll decide whether you require treatment or
not.” Assertive speech acts are utterances in which the
speaker’s words mirror the world truthfully.

* Directives: these try to make the addressee perform an
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action. The different kinds are: asking, ordering, requesting,

advising, inviting and begging. E.g. D: “Could you close

your eyes?” or D: “Just let me have a look at you! Come and
sit opposite to me, open your mouth, head slightly forward!”

* Commisives: these commit the speaker to doing some-
thing in the future. The distinct kinds are: promising,
opposing, planning, vowing, and betting. E.g. D: “I'm
going to read the history of your illness.” D: “I promise
you that you’re safe here, you’re in competent hands.”

* Expressives: these express how the speaker feels about
the situation. The distinct kinds are: thanking, welcom-
ing, apologising and deploring. E.g. D: “I’m very sorry
to tell you that your dad is ill.”

* Declaratives: these change the state of the world in an
immediate way. E.g. D: “In the future you really must
stop drinking; so long as you keep on drinking you’ll
have more problems with your stomach”.

In the speech act theories presented above, the multidi-
mensional structure of such actions is taken into consid-
eration. In doing anything at all, we are governed by such
questions as: For what purpose? In what way? To what
effect? Theories of speech acts seek to take into account
all of these questions.

Say, for example, that the doctor speaks to the patient
in a language with which both of them are familiar (see
conditions 1-9 above): “I promise you that I really will take
a good look at the history of your illness”. This implies that
he is speaking about a future action, that the patient wills
that the doctor should have a look at the history of his ill-
ness, that with the normal course of events the doctor will
do it, that the doctor will remain true to his promise, and
that if he said “I promise that.., then he has indeed made
a commitment to take a look at the history of the illness.

The doctor’s intention was to generate in the patient the
knowledge that when he says “I promise that...” he himself
then has an obligation to have a look at the history of the
patient’s illness. If we also take into account rules (a) - (e),
then we also have a speech act thanks to which there comes
into being, between the patient and the doctor, the reality
of having promised. There is a real difference between this
and a merely locutionary informing of the patient that “The
history of your illness will be reviewed tomorrow”.

More and more often, medical personnel are coming to see
that the art of healing depends not only on the role of medicines
and computer-based technology as these figure in modern-day
medicine, but also on the adoption of a sensitive, human-cen-
tred approach to suffering and pain. This is the principal mes-
sage of the abovementioned book by Lown. Where the human
face of medicine is concerned, what is really fundamental is our
conscious employment of words. The theoretical background
to this, together with appropriate examples of such use, can be
uncovered in the theory of speech acts.

SPEECH ACTS IN THE CONTEXT OF THEIR
SURROUNDINGS: TOUCH

Some speech acts (e.g. expressives or declaratives) are often
loaded with emotional significance and convey information

about the interpersonal relation(s) involved. When we have
exhausted the power of speech acts themselves, we can ex-
tend them by inducing a change in our surroundings. We
can reinforce their effectiveness through non-verbal com-
munication: e.g. through touch [13]. The expressiveness of
touch is well captured in our everyday vocabulary: “keep
in touch!”, “don’t touch!”, “out of touch”, “a touch of frost”,
“her death touched nobody”, or “I'm touched by your nice
words” In ordinary speech we engage the sense of touch
to create metaphors for physical and psychic closeness
or distance, and for the desired presence or untouchable
absence of the other. The circumstances that bear on one’s
exhibiting empathy are, ultimately, one’s connection with
the other, affirmed frequently through touch, which may
vary from a handshake (e.g. “a handshake with both hands”,
“a handshake with shoulder”, “a handshake with a bow”),
through clasped hands, to caressing somebody.

Aristotle insists that touch is the most acute of man’s
senses [14]. And touch is certainly more definite, more
“pressing”, and somehow more ancient than our other
senses. Touch appears such a natural way to characterize
our psychic being that we name our inner states, as well as
the entire dynamic of our affective lives, “feeling”. Unlike
with our other senses — we can, for example, watch and not
see, hear an utterance but not attend to it, speak and not be
heard - touching is a double-sided affair. It has an essential
nearness: one cannot touch without being touched by what
one is touching. In touching, the doctor and the patient are
simultaneously a subject and object, they are being active
and passive, a toucher and a receiver of a touch.

A recent study suggests that touch establishes a complex
and differentiated signalling system. It communicates dis-
tinct emotions (anger, fear, happiness, sadness, disgust, love,
gratitude, and sympathy) and does so in a robust fashion [15].
Moreover, the accuracy rates for the emotions ranged, on av-
erage, from 50% to 70%, which is comparable to the accuracy
rates observed in facial and vocal studies of emotion. After
all, particularized coding has documented specific forms of
tactile behaviour that are associated with each of the emotions.

Each instance of touch is analysable not just at the level
of expression, but also at that of meaning. If the physical
form of tactile gestures is to be described in terms of bodily
configuration and movement, the semantic structures are
to be analysed as a form of communicative meaning. The
gestures in question could be investigated using ideas and
terminology taken from the speech act theories, yielding
a taxonomy of physical-contact gestures using the concepts
already developed by Austin and Searle. We might thus
have a comparative correlation of sorts between certain
speech acts and certain tactile acts (Tab. 1) [16].

Tactile gestures have speech-like properties, and 1.
communicate in a similar fashion, 2. reinforce the causal
effect. Body movements that substitute for speech in the
form of touch can be interchanged with or linked to spoken
utterances, and they can configure, similar to speech, arule
based, learnable, and culturally determined symbol system.

One of the greatest losses resulting from the abandoning
of forms of intimate tactile interaction with patients is

1451



Jozef Bremer, Aleksander Sieron

Table1. Relations between speech act and touch act.

Speech act

Touch act

Locutionary act: Utterance

Hand movement

“The drugs and the alcohol will kill you!”

Doctor shakes hand with elbow

Expressives (deploring)

Expressives (deploring)

Perlocutionary act: Causal Effect

Causal Effect

“Yes, | know”

Patient shakes doctor’s hand more strongly

the loss of the sort of human bonding that can engender
confidence and trust. Speaking, listening and touching con-
nect doctor and patient, helping to define their distinctive
medical-social identity as human beings.

Tactile communication correlates with the use of speech
in communication. One thing that should be kept in mind
is that tactile action involves an invasion of privacy (of
another person’s personal sphere). Therefore, it can either
be unwelcome or construed as harassment, or be very
welcome, as when it reflects being wanted and warmth.
The physical gesture needs the spoken word, for otherwise
it becomes aggressive or invasive, and may even restrict
freedom of choice by making impartial judgement impos-
sible and creating emotional bonds that lack any basisin a
harmony of understanding.

WORDS AND THEIR PLACEBO EFFECT

Speech acts are conscious actions, based on premeditated
utterings of performatives. Some performances used by
doctors in their practice show that words uttered in non-
intentional, accidental ways can also lead to the creation
of a new reality and, in medical circumstances, to the
gradual improvement of health. These are cases that begin
to diverge from those of speech acts themselves.

The situation with such an understanding of verbal utter-
ance could be compared with the opposite of the placebo:
namely, the nocebo. In many cases it happens that the
patient receives a substance or treatment that is without
any active therapeutic effect. A placebo may be given to a
person or a patient in order to mislead the recipient into
thinking that it is an active treatment. Even though they
do not act on the disease, placebos affect how some people
feel. It should be mentioned that when using a placebo the
effect sometimes goes in the opposite direction, in that it
seems to cause unpleasant symptoms (such “side effects”
as, say, headaches or nervousness). The unpleasant effects
that occur after receiving a placebo are sometimes called
the “nocebo effect” There could also be another, third sort
of case, in which the belief that something does harm to
the patient may lead not only to his or her feeling worse,
but also to an impairment of his or her physical condition.

Let us now turn to a relevant example of such a placebo
effect. Dr Lown believes that the “placebo effect” isn’t lim-
ited only to the giving of medical substances or treatments.
It is a far broader phenomenon. The words of doctors and
other medical personnel are the most potent placebos of
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all. The capacity of a doctor’s words to either heal or maim
is determined by the physician’s behaviour - the certainty
with which information is communicated, the level of
empathy displayed, and, above all, a readiness to listen.

The placeboic power of words was brought home to Dr
Lown by a critically ill sixty-year-old patient. Two weeks
after a heart attack, he was still in a coronary intensive-care
unit. He had experienced nearly every complication in the
book. He could not sit up due to dizziness and near-synco-
pe. Breathless and weak, he had no energy to eat; he also
lacked appetite, as the smell of food provoked nausea. Sleep
was restless and disrupted. He was cyanotic and periodi-
cally gasped for air as though drowning.

Each morning, medical rounds were like visitations from
a morose bunch of undertakers. Dr Lown’s team had ex-
hausted all of the encouraging platitudes. In any case, Dr
Lown believed that any reassurance would have insulted
the patient’s intelligence and further undermined his trust.
The team sped up the morning visits to avoid his scared,
questioning stare. Every day the situation worsened. One
morning, however, the patient looked and claimed to feel
better and, indeed, his vital signs had improved. Dr Lown
could not account for the change, but had him transferred
to a care unit. The patient was discharged a week later.

After about six months he showed up in Dr Lown'’s office,
looking remarkably fit. The doctor was astonished and
puzzled. “A miracle?” “Hell! No! This was no miracle!”
the patient responded. “What happened?” asked Dr Lown.

The patient specified precisely when the so-called miracle
happened. He was aware that the team had reached the end
of its possibilities as far as helping him was concerned. Dr
Lown’s team had convinced him that it had given up hope.
The patient continued: “One Thursday morning... you come
in with your gang, surround the bed, and look as though
I was already in a casket. You put your stethoscope on my
chest and urge everyone to listen to the ‘wholesome gallop.
Ifigured that if my heart was still capable of a healthy gallop,
I couldn’t be dying, and so I got well” [17, 18]. So - accord-
ing to the patient - it was no miracle. It was mind over
matter. The patient was, of course, unaware that a gallop
was a bad sign. A wholesome gallop is an oxymoron, and
Dr Lown had been referring to the galloping sound of his
heart - paradoxically a poor prognostic sign in relation to
conditions involving heart failure.

Words are the most powerful equipment a doctor pos-
sesses. As Dr Lown writes: “Patients crave caring, which is
dispensed largely with words” (see the previous footnote).
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Although talk can be therapeutic in itself, it more often
affects health outcomes indirectly by, for example, building
trust and increasing adherence [19]. It is one of the most
underestimated tools in the physician’s toolbox. Medical
experience constantly furnishes examples to remind us of
the healing power of carefully chosen words.

Nevertheless, the doctor’s possibilities for performing the
role of a placebo are not limited to words: they also involve
nonverbal gestures. Minimizing the waiting time begins
the process. Greeting a patient with a warm handshake,
followed by an unhurried, uninterrupted visit, further en-
hances the placebo effect. A careful history, taken without
disruption to the patient’s state, fosters trust. Affirmative
behaviour, a ready smile, a positive word, speech that is
direct rather than equivocating, all help the doctor connect
with other persons and form a durable relationship.

Even in the most far gone situation one can discover a ray
of hope. This, as with speech acts, has little to do with truth
or falsehood. It flows from the deepest aspiration of doctors,
which is to help the patient rise to the circumstances. “Even
when a cure is impossible, that does not mean healing is
impossible” [20].The very sick are not taken in by fictitious
optimism, but they are eager for the warmth of touch and the
caress expressive of human concern. While medical science
has limits, hope does not. Dr Lown believes in the maxim
proposed by the physician Edward Trudeau about a century
ago: “To cure sometimes, to relieve often, to comfort always””
Miracles, for Dr Lown, reside in our capacity for comfort-
ing and healing. Doctors are only reclaiming their medical
professionalism by resuming the role of a “placeboist” [21].

Natasha Campbell and Amir Raz call physicians “walking
placebos”, and use language that could easily fit with that
of Dr Lown: “One can be both a scientific physician and
a walking placebo; that is, a physicians bedside manner
and personality can be as scientifically informed and as-
tute as their knowledge of, for instance, the treatment of
respiratory infections. Through this perspective, we frame
the distinction between curing and healing: physicians can
cure abnormalities of the body and heal the problems that
arise from a patient’s subjective experience of those abnor-
malities” [22]. Physicians have the competence to change
expectancy, effect, experience and outcome, by capitalizing
on certain socially conditioned cues, and choosing their
words wisely, in order to create the most helpful healing
environment.

ACTS OF TRUTH VERSUS ACTS OF SATISFACTION
How - using speech act theory - to tell the patient the bad
news that he or she has cancer or is dying? The theory of
speech acts has brought to the philosophy of language a
conception of truth in which the concept of truth turns
out to be much less robust and consistent than in the well-
known classical definition of truth as adaequatio rei et
intellectus (“the intellect (of the knower) must be adequate
to the thing (known)”).

For Searle, “Wherever the illocutionary force of an
utterance is not explicit it can always be made explicit”

[11]. The latter judgement is, for Searle, an instance of the
principle of expressibility, which states that whatever can
be meant can be said, and - what follows — whatever can
be implied can be said. So whatever can be meant as true
can be said as true, and consequently each true sentence
can be the object of an utterance [11].

Searle notes the parallelism between the structure of
speech acts and the structure of intentional states. Just as
speech acts have propositional content that determines
their conditions of satisfaction, with the latter being truth
conditions in the case of belief, obedience conditions in
the case of commands, and fulfilment conditions in the
case of promises, so intentional states also have conditions
of satisfaction, these being truth conditions in the case of
belief, fulfilment conditions in the case of desire, and so
on. Much as the typical analytical philosopher engaged
in analysing a sentence will analyse it in terms of its truth
conditions, on Searle’s account, in which this is further
generalized, speech acts themselves can be analysed in
terms of their conditions of satisfaction [23].

When we reflect on this generalization we realize that the
satisfaction conditions of elementary illocutionary acts can-
not be reduced to the truth conditions of their propositional
contents. An important contribution made by Searle to the
theory of meaning thus consists in precisely this analysis of
satisfaction, in that it entails the need for an expansion or
refinement of the classical notion of truth conditions so as to
allow for the incorporation of all forms of illocutionary force.

Using examples of different kinds of speech act, we can
specify a number of truth and other conditions operative
in doctor-patient communication:

a. Performatives such as “I say” and “I apologize” are
self-referential (i.e. in such a context the verbs “say” and
“apologize” refer to what the speaker (doctor/patient)
of the utterance is doing now), they are self-verifying
(meaning they include their own truth conditions), and
they are non-falsifiable (i.e. they can never be untrue).

b. Some cases of such performatives as [doctor says:] “I
hereby promise you that I will use appropriate medical
procedures!” - spoken somewhere or other — will not
make sense, if the relevant felicity conditions are not
observed. Felicity conditions apply pre-eminently to
performatives associated with formally defined events.
In the example analysed here, the utterance can only be
appropriately and successfully uttered by a special person
(the doctor) in a specified clinical situation.

c. Felicity conditions making speech act (b) count as suc-
cessful would doubtless include:

- that there be a conventional medical procedure with an

expected (by doctor and patient) conventional effect,

- that the clinical circumstances and both of the persons

be appropriate,

- that the procedure be executed flawlessly and exhaus-

tively, and

- that doctor and patient have the requisite thoughts, feel-

ings and intentions. If the implementation of any further

medically significant practices is specified, then patients
will also be obliged to undergo this.
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The doctor-patient conversation is a process that generates
various requirements as regards satisfaction generally and
felicity in particular. Thus, on a speech-act account of language
we have requirements for truth that are self-referring with
respect to the speech-situation, requirements for truth that
refer to the objective world (germ-line theory, medicaments,
Evidence Based Medicine - EBM [8, 24, 25]), requirements for
normative validation pertaining to the social circumstances
(medical ethics, informed consent, cooperation, trust), and
requirements for sincerity referring to the subjective world
of the patient (attempting to convince or console without
resorting to cheap tricks or strategic manouvres, etc.).

Significantly, these different requirements link up di-
alectically within the actual communicative speech-act
scenario connecting protagonists as co-participants in
the interaction. As regards the requirements for truth per-
taining to medicine as it relates to the human body, even
though doctor-patient communication is not a relationship
of equal communicative opportunities, this asymmetry
can be diminished thanks to education, the accessibility
of medical information, sociocultural development, and
medical evolution influenced by pressure from more de-
manding participants, be they patients or doctors.

Over and above this, within the speech-act context (as
one which is both constructed and regulated in accordance
with rule-based norms and necessary conditions), medical
authority holds legitimate sway, as does the patient’s right
to receive a second opinion and clear and correct infor-
mation. For example, patients are normally assessed by
teams consisting of specialists who must also maintain a
symmetrical relationship with one another, as is typical for
the kind of contexts in which assertive speech acts are re-
quired to be oriented towards specialized diagnostic rigour
and the weighing up of alternative treatments. Despite
the basic asymmetry, both doctor and patient can, within
the speech-act-based communicative scenario, meet the
inherent demands corresponding to other requirements
pertaining to normative validation and authenticity.

It is necessary to notice that the doctor-patient relation-
ship inhabits certain socio-economic horizons, its impor-
tance being grounded in the acknowledgement it receives
from a normative body that institutionally confirms the
right to health, to receiving whatever positive information
may be necessary to ensure patient-involvement in deci-
sion-making, and to Narrative-Based Medicine (NBM),
whose language is based on illocutionary and perlocution-
ary speech acts. Despite the asymmetry and the unequal
grasp of medical knowledge here, it is in fact possible, based
on normative linguistic considerations, to have a maximally
balanced doctor-patient relationship. This view allows for
an approach to doctor-patient communication that falls
reasonably between mere acts of communication on the
one hand, and mere argumentative discourse on the other.

CONCLUSION
Within the field of Narrative Based Medicine, we may
note that both the conscious use of language in speech
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acts and the unconscious uttering of words may engender
the “placebo-effect” described here, which may be said
to have its roots at least partly in ancient rhetoric. The
patient is viewed as a narrator, and as someone capable of
understanding and operating with the different kinds of
language game encountered in the context of artificial lan-
guage, truth-oriented descriptive language, and language as
conceived in speech act theory. Medical procedures based
on evidence (Evidence Based Medicine) are, quite often,
treated as more basic when it comes to assuring proper
healthcare. Speech act theory - as used in the Narrative
Based Medicine - throws light on the social aspects of
language, and through this on the interpersonal relations
obtaining between doctor and patient. Words have the
power to influence, to heal and to affect and control others,
but can also reflect their power back to speaker as a reaction
to his or her words.

Speech acts, as one model form of language game, can
be used as a theoretical tool to describe how to go about
handling patients with care. At the same time, this theo-
retical tool is embedded in a multifaceted system of rules
and conditions that is, more often than not, also supported
by nonverbal forms of behaviour.

In spite of being prone to elaboration, narratives also
figure in and are created by communication — which also
means “speech acts” As we saw, speech acts engender a
unique sort of textual genre, with a linguistically unique
textual structure quite different from other such genres —for
instance, a descriptive argument or a report. These patterns
can also emerge in the course of a doctor-patient medical
consultation or conversation. We may thus specify some
features of how narrative may figure in speech acts relevant
to medical practice.

As regards the use of speech acts in medical praxis, and
considering this form of interaction from the doctor’s
perspective, we may observe that he or she always has a
particular recipient in mind (so that an utterance can never
be performed in exactly the same way twice), and always
has an individual patient — one who brings with them their
own particular experiences and feelings. Such speech acts,
moreover, relate to discernibly distinctive stages of the
healing process: orientation, complexity, consultation and
evaluation. If the speech-act situation contains informa-
tion that is not an essential part of the conversation, the
doctor must register this fact and react accordingly. But
he or she can also - with nonverbal elements - reinforce
the illocutionary power of some act or other. The content
is the speaker’s choice, what he or she regards as relevant
to the patient’s narrative, and thus is an act of meaning
creation. The speech act possesses an attractive force,
“pulling one into the speech-event” and, as a consequence,
enabling the experience of “being involved” and not just
“being informed”.

Narratives at the level of the speech act follow an inherent
drive for perfection: to impart the relevant contextual in-
formation, to dispense with irrelevant information, and to
take into consideration the rules of interaction mentioned
above - and, in this way, to achieve the concluding of the
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conversation within a reasonable time-frame. This last
consideration is highly important for medical specialized
personnel operating under rigorous time constraints, who
may well fear being overwhelmed by their patients’ stories
if they (the doctors) happen to tap into an extensive source
of unforeseen troubles or problems the patient has. Theo-
retical knowledge about speech acts can, moreover, itself
form an element of the larger narrative that unfolds in the
doctor-patient encounter. Taking all of this into account,
it seems crucial to recommend a form of medical training
that will impart both a grasp of the appropriate use of words
and an appreciation of their healing power.
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SRESZCZENIE

Wstep: Nowotwor jader jest najczesciej wystepujacym nowotworem w grupie mezczyzn pomiedzy 20. a 44. rokiem zycia. W 90% przypadkéw pacjent jest w stanie wyczu¢
guzek, zmiane konsystencji czy wielkosci jadra. Warto sobie uswiadomic, ze wezesne wykrycie zmian nowotworowych umotzliwia prawie 100% wyleczenie. Dlatego wtasnie
wykonywanie badania jader jest tak wazne.

Cel pracy: Oszacowanie wiedzy i umiejetnosci badanych w kwestii samobadania jader.

Materiaty i metody: Badanie zostato przeprowadzone poprzez internetowy kwestionariusz, zawierajacy 13 pytari. W badaniu wziety udziat 204 osoby, w tym 53% kobiet i
47% mezczyzn. 93% badanych byto zwiazanych ze srodowiskiem medycznym. Srednia wieku wynosita 23,5 lat. Udziat w badaniu byt dobrowolny i anonimowy.

Wyniki: Tylko 41% respondentéw regularnie bada swoje jadra. 53% respondentéw nie jest pewna czy wykryli zmiany niepokojace. Poszukujac pomocy w 86% przypadkow
mezczyzni zwrdciliby sie do lekarza ogélnego oraz w 37% w kierunku porady internetowej. Na pytanie czy badani czuliby sie pewnie badajac jadra pacjenta 78% odpowiedziato
negatywnie. Co wiecej 88% nigdy nie miato okazji badac jader podczas toku studidw. Tylko 33% respondentéw miato kiedykolwiek w zyciu zbadane jadra podczas wizyty u
lekarza. Zapytano réwniez, czy badani mieli okazje zaobserwowac kampanie edukacyjne na temat badania jader i 80% badanych odpowiedziato negatywnie.

Whioski: Swiadomos¢ potrzeby samobadania jader jest na poziomie niedostatecznym. Chociaz wiedza na temat nowotworu jader jest duza, badani nie dbaja o wczesng
diagnostyke w odpowiednim stopniu. Co bardziej niepokojace, wiekszos¢ badanych stanowity osoby zwiazane ze $rodowiskiem medycznym. Powinni$my potozy¢ wiekszy
nacisk, na efektywnos¢ szkolenia..

SEOWA KLUCZOWE: nowotwor jader, samobadania jader, badanie jader, jadra

ABSTRACT

Introduction: Testicle cancer is a common malignant cancer among young men (20 to 44 years). In 90% of cases we can feel nodule or change of consistency, which means
during testicles self examination we can quickly discover cancer.

The aim: To estimate the level of knowledge about testicles self examination among men and also medical stuff and students.

Materials and methods: We gathered the data through the internet questionnaire, which contained of 13 questions. There were 204 respondents (53% women and 47%
men). 93% were related with medicine. Average age was 23,5 years old. The participation in the study was voluntary and annonymous.

Results: Only 41% of our respondents perform self examination. When asked if They every had Their testicles checked by a doctor only 33% responded positively. Most of
the respondents almost correctly point out symtpoms and risk factors of testicles cancer. Only 22% of medical related respondents feel confident while performing testicles
examination with the patient and just 12% of them had a chance to do it during studies. We also asked our respondents if They have ever seen a social campaign about priopriate
testicles self exmiantion and 80% of them respondet negatively.

Conclusions: The level of education about testicles examination is on low level. Men are usually aware of the risk, but They neglect it. In most cases doctors do not examine
testicles and are not confident about it. We have to put more concern to that case..

KEY WORDS: testicles cancer, testis, testicles self examination
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WSTEP a 34. rokiem zycia odnotowuje si¢ najwyzszy wskaznik
Nowotwor jader jest najczesciej wystepujacym nowotwo-  zgondw. W 90% przypadkow pacjent jest w stanie wyczu¢
rem zlosliwym w grupie mezczyzn pomiedzy 20. a 44.  guzek lub zmiane konsystencji czy wielkosci jadra [1, 2].
rokiem zycia, w tym w grupie wiekowej pomiedzy 20.  Dlatego wlasnie wykonywanie badania jader jest tak wazne,
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Szacowane Szacowana

Najczestsze typy nowe przypadki | Smiertelno$é
nowotworow zlosliwych | 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

7. | Chioniaki nieziarnicze
(non-Hodgkin lymphoma) el 15,510

8. E:rkkg::;i i miedniczki 65,340 14,970

9. | Rak macicy 63,230 11,350

10. | Biataczka 60,300 24,370

Ryc. 1. Przypadki nowotworu jader w 2018 roku
(dane z maja); National Cancer Institute.

Wspétczynnik standaryzowany
w

0 T T T T
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Ryc. 2. Nowotwor jader - trendy czasowe
pod wzgledem liczby przypadkéw;
Krajowy Rejestr Nowotwordw.

Zrédto: http://onkologia.org.pl/
nowotwory-zlosliwe-jadra-c62/

1
2010

bo czgsto pacjent nie odczuwa innych objawdw (a to nie
sklania go do wizyty u lekarza).

Korzystajac z danych National Cancer Institute : Surveil-
lance, Epidemiology and End Results Program oszacowano,
ze juz w samym 2018 roku zdiagnozowano prawie 10
tysiecy przypadkoéw nowotwordw jadra w Stanach Zjed-
noczonych (dane z maja 2018 roku) (Ryc. 1) [2].

Ponadto, wedtug danych Krajowego Rejestru Nowotwo-
réw liczba nowych przypadkéw nowotwordw zlosliwych
jadra ciagle rosnie (Ryc. 2). Co wiecej, najwyzszy wskaznik
zachorowalno$ci zarejestrowano w grupie wiekowej mez-
czyzn pomiedzy 20. a 44. rokiem Zycia [3].

Wisrdd czynnikow ryzyka rozwoju nowotworu jadra
wyrdznia sie: przynaleznos¢ do rasy kaukaskiej, wystepo-
wanie nowotworu jadra u krewnych pierwszego stopnia
oraz historii nowotworu w drugim jadrze, wnetrostwo,
zespol Klinefeltera, brak wrazliwoséci na androgeny, za-
burzenia rozwojowe jadra, zakazenie HIV [1, 4-6]. Nie
potwierdzono zwigzku pomig¢dzy urazem jadra a rozwojem
nowotworu. Prawdopodobnie jednak wystgpienie urazu
zwraca uwage pacjentow na stan jader i istniejace juz
zmiany [7]. Kwestig sporng jest rowniez zakwalifikowa-
nie uzywek jako czynnikéw ryzyka rozwoju nowotworu
jadra. Chociaz brakuje w tej sprawie jasnego stanowiska,
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Tabela I. Wyniki zbiorcze czes¢ pierwsza — pytania ogéine dotyczace samobadania jader.

Odpowiedzi
Pytania ..
y Tak Nie Nleje.f.»tem
pewien
: - o -
1.Czy regula.lrnle' wykonujesz samobaqanlejqder. 41,00% 59,00% i
*Pytanie skierowane tylko do mezczyzn
2. Czy kiedykolwiek wyczutes jakiekolwiek zmiany niepokojace w obrebie

jader? 53,00% 41,00% 6,00%
*Pytanie skierowane tylko do mezczyzn
- - . - ;

3. Czy kiedykolwiek miate$ badane jadra przez lekarza? 33,00% 67,00%

*Pytanie skierowane tylko do mezczyzn

Ogotem : 22% Ogotem : 78%

4. Czy czutbys/abys sie pewnie wykonujac badanie jader u Pacjenta?

*Pytanie skierowane do 0s6b zwigzanych ze srodowiskiem medycznym

Mezczyzni : 22%
Kobiety : 11%

Mezczyzni : 78%
Kobiety : 89%

5. Czy kiedykolwiek podczas toku studiéw miates/as okazje wykona¢

badanie jader u Pacjenta?

*Pytanie skierowane do 0s6b zwigzanych ze srodowiskiem medycznym

Ogétem:12% Ogoétem : 88%

Mezczyzni: 9%
Kobiety : 8%

Mezczyzni: 91%
Kobiety : 92%

to jednak wedlug wielu badan stosowanie kannabinoidéw
moze zwieksza¢ ryzyko rozwoju nowotworu jadra i przed
takim efektem negatywnym nalezy przestrzegac [8—11]

Gléwnym objawem nowotworu jadra jest obecno$¢ guz-
ka lub zmiana wielkosci czy konsystencji jadra. Pacjentom
moze rowniez dokuczaé uczucie dyskomfortu w mosznie,
dolegliwosci bolowe, objawy ginekomastii oraz bole brzu-
cha czy okolicy ledzwiowej, kaszel lub krwioplucie, ktére
moga wynika¢ z obecnosci przerzutéw odleglych [1, 6,
12-16]. Po stwierdzeniu objawdw niepokojacych, najcze-
$ciej obecnosci guza, pacjent kierowany jest na badanie
USG jader. Po potwierdzeniu obecnosci guza zostaje pod-
dany zabiegowi chirurgicznego usunigcia jadra — orchidek-
tomii. Material pooperacyjny wysylany jest nastepnie na
badania histopatologiczne, co umozliwia postawienie
rozpoznania typu nowotworu oraz oceng zaawansowania.
Dodatkowo wykonuje sie tomografie komputerowa (TK)
okolicy klatki piersiowej, jamy brzusznej oraz miednicy
w celu okreslenia wystepowania zmian przerzutowych.
Badanie to ma rédwniez na celu ocene skutecznosci tera-
pii. W przypadku podejrzenia przerzutéw w moézgu lub
rdzeniu kregowym wykonuje si¢ rezonans magnetyczny
(MRI) [16—-18]. W diagnostyce nowotworu jadra, ustaleniu
stopnia zaawansowanie, wlasciwego leczenia i rokowania
oraz w celu oceny skuteczno$ci terapii konieczne jest
réwniez oznaczanie markeréw biologicznych, takich jak:
podjednostka beta gonadotropiny kosmowkowej (BHCG),
alfafetoproteina ptodowa (AFP), dehydrogenaza mleczano-
wa. Dopiero wykonanie wszystkich tych procedur umozli-
wia postawienie rozpoznania i wprowadzenie najbardziej
efektywnego leczenia [19, 20].

Réwnie waznym aspektem jest prowadzenie odpowied-
niej profilaktyki nowotworowej. Jako profilaktyke pierwot-
ng w tym przypadku rozumiemy zwalczanie czynnikow
ryzyka choroby. Niestety, w przypadku nowotworu jadra
takie mozliwosci sg nikle. Wiekszos¢ czynnikéw ryzyka
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nowotworu jadra jest niemodyfikowalna [21], ponadto
w wielu przypadkach choroby ciezko jest zidentyfikowaé
dane czynniki. Dlatego wazniejsza jest profilaktyka wtérna,
ktdéra obejmuje wczesne rozpoznawanie choroby poprzez
wlasnie regularne wykonywanie badania jader [22].

Nowotwory jadra najczesciej rozwijaja sie z nablonka
rozrodczego, rzadziej z podscieliska gonad i sznuréw plcio-
wych. Zwykle spotykane sa nowotwory o duzej ztosliwosci
ze wczednie pojawiajacymi sie zmianami przerzutowymi.
Znacznie rzadsze, nowotwory z podscieliska gonad i sznu-
réw plciowych sg przewaznie nowotworami tagodnymi [1,
16, 17]. Pomimo wysokiej ztosliwosci i szybko pojawiajacych
sie przerzutéw odleglych, nowotwory jadra charakteryzujg
sie dobrym rokowaniem. Piecioletnie przezycie oceniane
jest na poziomie 95%, a dziesi¢cioletnie na 88—-91%. Dla
stadium I zaawansowania klinicznego odsetek piecioletnich
przezy¢ wynosi 99%, dla stadium II - 95%, a III — 70-80%
[1]. Te dane potwierdzajg, ze im wczesniej wykryty zostanie
nowotwor, tym lepsze bedzie rokowanie. Dlatego wlasnie
regularne wykonywanie samobadania jader jest tak wazne.
Niestety badanie jader to nadal temat tabu. Brakuje eduka-
cyjnych kampanii spolecznych, lekcji w szkotach, rzetelnie
przeprowadzanych badan u lekarza, a mlodzi mezczyzni
niejednokrotnie wstydzg si¢ przyzna¢ do takich zmian.
Dlatego wlasnie jako lekarze musimy wyj$¢ z inicjatywa,
edukowac¢ naszych pacjentow, uswiadamia¢ ich w kwestii
ryzyka, jakie niesie nowotwor jadra i korzysci wynikajacych
z wczesnego wykrycia zmian, a przede wszystkim regularnie
przeprowadzaé badanie jader u naszych pacjentow.

Celem tego badania bylo oszacowanie wiedzy i umiejet-
nosci badanych w przeprowadzaniu samobadania jader oraz
ocena podstawowych wiadomosci badanych na temat no-
wotworu jadra. Badania zostalo skierowane gléwnie do 0séb
zwigzanych ze Srodowiskiem medycznym, poniewaz to one
powinny si¢ wykazywac¢ najwicksza wiedzg i $wiadomoscia
tej problematyki oraz stanowi¢ przyktad dla spoleczenstwa.
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Tabela 1. Wyniki zbiorcze czes¢ druga — pytania szczegétowe dotyczace czestotliwosci wykonywania samobadania jader, Zrodet wiedzy i pomocy na

dany temat.
Pytania Odpowiedzi
1. Czestotliwos¢ wykonywania samobadania jader ¢ miesiac Codwa ., tydzien Codziennie  Rzadko W ogéle
przez Respondentéw. tygodnie
*Pytanie skierowane tylko do mezczyzn
21,00% 3,00% 3,00% 6,00% 32,00% 35,00%
Szkota Stuzba Media Czlon.ek Nie umiem badac jader
S ) Medyczna Rodziny
2. Wybrane przez Respondentéw zrodta wiedzy na
temat samobadania jader.
Pytanie skierowane tylko do mezczyzn 46,00% 38,00% 11,00% 5,00% 32,00%
3. Rozktad procentowy Podmiotéw, do ktérych Lekarz . .
Badani zgtosiliby sie w przypadku wystapienia tak  rodzinny Urolog Onkolog Chirurg Internet Nikt
zwanych objawdéw niepokojacych.

86,00% 17,00% 6,00% 6,00% 37,00% 3,00%

*Pytanie skierowane tylko do mezczyzn

MATERIALY | METODY

Badanie przeprowadzono poprzez autorski, internetowy
kwestionariusz pytan w roku 2018. Udziat w badaniu byt
dobrowolny oraz anonimowy. Autorzy skierowali ankiete
gléwnie do 0sob zwigzanych ze Srodowiskiem medycznym,
poniewaz ta grupa osoéb powinna wykazywac sie najwigk-
szg wiedzg w dziedzinie zdrowia oraz by¢ przykladem
zachowan prozdrowotnych. Ankieta sktadata sie z 19 pytan,
w tym 13 pytan dotyczylo kwestii nowotworu jader oraz
umiejetnosci badania jader. Podzielono ja na cz¢s¢ doty-
czacy jedynie mezczyzn, kolejng skierowana do oséb obu
plci oraz czes¢ trzecia skierowang tylko do oséb zwiazanych
ze srodowiskiem medycznym. W ankiecie wziety udzial
204 osoby, w tym 53% kobiet i 47% mezczyzn. Srednia
wieku wynosifa 23,5 roku. Wéréd oséb badanych 93% oséb
stanowily osoby zwigzane ze $rodowiskiem medycznym
(63,5% lekarzy i studentéw medycyny, 33,3% pielegniarek
i studentow pielegniarstwa, 3,2% osob innych specjalnosci
medycznych - ratownictwo medyczne, fizjoterapia etc.).
Badanie bylo skierowane w duzej mierze do respondentow
plci meskiej, jednakze udzial respondentek mial znaczenie
w przypadku wiedzy, umiejetnosci i pewnosci podczas
wykonywania badania jader u pacjentow.

WYNIKI

W pierwszej czg¢sci badania zapytano respondentéw pici
meskiej czy dokonujg regularnie samobadania jader. Nie-
stety, tylko 41% badanych odpowiedzialo na to pytanie
pozytywnie. 59% Badanych nie bada swoich jader w ogdle
lub robi to wyjatkowo rzadko (Tab. I).

Nastepnie postanowiono oszacowac czestotliwos¢ z jaka
dana grupa respondentéw dokonuje samobadania jader.
Jedynie 21% wykonuje samobadanie jader z zalecana
czestotliwoscig — raz w miesigcu. 35% przyznaje, ze nie
bada swoich jader w ogdle, a 32% robi to raz na jakis czas.
6% badanych bada swoje jadra codziennie, a 3% raz na

tydzien i 3% raz na dwa tygodnie. Tabela II pokazuje skale
problemu, jakim jest lekcewazenie potrzeby samobadania
jako profilaktyki wtornej nowotworu jadra.

Waznym aspektem badania jest wiek, w ktérym re-
spondenci plci meskiej rozpoczeli przeprowadzanie sa-
mobadania jader. W powyzszej grupie badanych $rednia
wieku inicjacji samobadania jader wynosita 18 lat. Wedlug
roznych zalecen wiek, w ktérym powinno si¢ zainicjowac
wykonywanie samobadania jader jest inny [23, 24]. Nalezy
tutaj zwrdci¢ uwage, ze nowotwor jadra moze rozwijac
sie juz w wieku 15 lat, w zwigzku z tym rozsadnie bytoby
rozpocza¢ samobadanie jader w tym wlasnie okresie [2,
3]. Badanie jader powinno by¢ wykonywane regularnie
podczas okresowych badan lekarskich juz przez pediatrow
(w zwigzku z innymi mozliwymi patologiami tego narzg-
du), a w momencie osiggnigcia dojrzato$ci umozliwiajacej
$wiadome wykonywanie samobadania jader, powinno by¢
ono wykonywane regularnie przez samego pacjenta. Taki
model jest najbardziej zalecany.

W nast¢pnej kolejnosci postanowiono oszacowac
efektywnos¢ wykonywania samobadania jader poprzez
uzyskanie informacji zwrotnej, czy panowie mogg z cala
pewnoscia stwierdzi¢, czy wykonujac samobadanie wyczuli
jakie$ zmiany niepokojace badz nie. Az 53% mezczyzn
stwierdzilo, ze nie sg pewni, czy podczas wykonywania
badania ich jadra byly w stanie fizjologicznym, czy z obec-
no$cig zmian niepokojacych. To oznacza, Ze badani nie
posiadajg dostatecznej wiedzy teoretycznej i praktycznej
na temat anatomii tego narzadu (Tab. I).

Waznym aspektem tego badania byto réwniez oszacowa-
nie, skad respondenci otrzymali wiedz¢ na temat badania
jader oraz jak je wykonywac. Byto to pytanie wielokrotnego
wyboru. Pomijajac fakt, ze 33% respondentdw nie wie, jak
przeprowadza sie badania jader, to w przewazajacej wigk-
szosci badani wskazywali szkole (46%) oraz media, takie
jak internet czy telewizja (38%) jako zrédlo informacji
dotyczacych badania jader. Tylko w 11% badani wskazywali
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Tabela IlI. Wyniki zbiorcze czes¢ trzecia — pytania szczegGtowe dotyczace wiedzy na temat nowotworu jadra.

Pytania Odpowiedzi
Nowotwor Nowotwoér
. zdiagnozo- wczesniej
1. Jakie z.na.asz wany u zdiagnozowany Whetrostwo Zespot Stosowanie Hipogonadyzm Infekcja Uraz naﬁiki
czynniki ) krewnego w Klinefeltera  uzywek HIV sywieniowe
ryzyka rozwoju pierwszego  przeciwleglym Y
nowotworu jadra? stopnia jadrze
85,00% 79,00% 62,00% 54,00% 52,00% 46,00% 33,00% 54,00%  35,00%

2. Jakie znasz Zmiana wielkosci lub

Wyczuwalna masa

Dolegliwosci bolowe Ginekomastia

objawy konsystencji jadra
nowotworu
jadra? 94,00% 83,00% 83,00% 37,00%

odpowiedz lekarz lub pielegniarka. Warto tutaj wspomniec,
ze nowa podstawa programowa nie zaklada lekcji doty-
czacych nowotwordéw oraz metod ich profilaktyki [25].
W zwiazku z tym sluzba zdrowia musi potozy¢ wiekszy
nacisk na prawidlowg i rzetelng edukacje pacjentéw w tej
dziedzinie (Tab. II).

Zapytano panéw, do kogo zwrdciliby sie w razie wy-
stapienia tak zwanych objawéw niepokojacych. Bylo to
pytanie wielokrotnego wyboru. Za pomocg tego pytania
autorzy chcieli oszacowa¢, kogo badani darzg zaufaniem w
kwestii swojego zdrowia (lekarzy czy zrédla internetowe).
W przewazajacej wiekszosci badani wskazywali lekarza
pierwszego kontaktu (86%), urologa (17%), onkologa
(6%) i chirurga (6%). 37% badanych w pierwszej kolej-
nosci jednak szukaloby rozwigzania swojego problemu w
internecie (Tab II).

Ostatecznie postanowiono podjaé probe oszacowania,
czy badanie jader stanowi jeden z elementéw podstawo-
wego badania fizykalnego w praktyce lekarskiej. W tym
celu zapytano respondentéw czy kiedykolwiek w zyciu
mieli badane jadra przez lekarza jakiejkolwiek specjalnosci.
Tylko 33% badanych odpowiedzialo pozytywnie. Nie moze
to stanowic¢ oczywiscie wiarygodnego i miarodajnego do-
wodu, ze badanie jader jest ogdlnie pomijane przez lekarzy
w trakcie badania fizykalnego, jednakze to zjawisko jest
niepokojace i powinno zosta¢ wzigte pod uwage (Tab. I).

Kolejna cze$¢ badania skierowalisSmy stricte do oséb
zwigzanych ze srodowiskiem medycznym (w tym lekarzy,
pielegniarek i studentéw danych kierunkéw), ktdrzy sta-
nowili 93% bioracych udzial w badaniu oséb. Zapytano
respondentdw (w tej czesci badania mogly wzig¢ udzial
réwniez kobiety) czy w sytuacji wykonywania badania ja-
der u pacjenta czuliby sie pewnie i komfortowo. Tylko 22%
badanych odpowiedzialo twierdzaco (Tab. I). W grupie
kobiet 8% odpowiedziato twierdzgco, a w grupie mezczyzn
9%, co pokazuje, ze obie grupy w podobnym zakresie nie
czujg si¢ pewnie w dziedzinie wykonywania badania jader.

Ponadto zapytano czy badani mieli okazje wykona¢
takie badania podczas studiow pod okiem specjalisty, w
celu nabycia umiejetnosci praktycznych i doswiadczenia.
W tym przypadku odpowiedzi pozytywnej udzielito tylko
12% (Tab. I). W tym miejscu warto nadmieni¢, ze 20%
badanych stanowily osoby z wyzszym wyksztalceniem,
czyli lekarze i pielegniarki, a 60% osob w trakcie studiow
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stanowili studenci 5. i 6. roku. Co wiecej, w grupie kobiet
tylko 11% mialo okazje wykonac takie badanie w czasie stu-
diéw i odpowiednio 22% w grupie mezczyzn, co sugeruje,
ze mezczyzni mieli wigksze szanse na wykonanie takiego
badania w czasie studiow. Ta cze¢$¢ badania pokazuje, ze
zaréwno studenci, jak i mlodzi lekarze czy pielegniarki nie
sa wystarczajaco dobrze przygotowani do wykonywania
badania jader u pacjentéw. Brakuje zaje¢ praktycznych,
ktore umozliwilyby nabycie doswiadczenia niezbednego
w praktyce medycznej.

W ostatniej czg$ci badania skupiono si¢ na oszacowa-
niu wiedzy badanych na temat znanych im czynnikéw
ryzyka rozwoju nowotworu jadra oraz objawow. Ogolnie,
Badani prawidlowo wskazywali czynniki ryzyka jakimi
s3: nowotwor zdiagnozowany u krewnego pierwszego
stopnia (85%), nowotwor wczesniej zdiagnozowany w
przeciwleglym jadrze (79%), wnetrostwo (62%), zespot
Klinefeltera (54%), stosowanie uzywek (gtéwnie kanna-
binoidow) (52%), hipogonadyzm (46%), infekcja HIV
(33%) [4-6]. Badani wskazywali réwniez jako potencjalne
czynniki ryzyka uraz (54%) oraz zle nawyki zywieniowe
(35%), warto jednak zwroci¢ uwage, Ze nie udowodniono,
aby te dwa czynniki prowadzily do rozwoju nowotworu
jadra (Tab. III) [1].

W kwestii objawdéw badani prawidiowo wskazywali:
zmiana wielko$ci lub konsystencji jadra (94%), wyczuwal-
na masa (83%), dolegliwosci bolowe (83%), ginekomastia
(37%) (Tab. III).

Nie wskazywano objawdw takich jak uczucie dyskom-
fortu w jamie brzusznej badz innych, bedacych konse-
kwencjami wystepowania przerzutéw odlegtych [12-14].

W tej czesci badania wyniki w grupach kobiet i mezczyzn
byly zblizone, w zwigzku z czym uznano za niepotrzebne
podawanie rozdzielnych wartosci dla obu grup w tabeli II1.

Ostatecznie zapytano czy badani mieli okazje¢ zaobser-
wowac¢ kampanie edukacyjne dotyczace badania jader jako
profilaktyki nowotworéw. 80% badanych odpowiedzialo,
ze ,raczej nie”. Co wiecej, umozliwiliSmy rozwiniecie
odpowiedzi o komentarz wlasny. Wigkszos¢ badanych
stwierdzila, ze brakuje kampanii edukacyjnych na ten te-
mat, chociaz sg one bardzo potrzebne, a co wigcej, jesli juz
zaobserwowali jakie$ kampanie, to nie zawieraly dostatecz-
nych informacji na temat wykonywania samobadania jader.
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DYSKUSJA

Wezesne wykrycie nowotworu jadra jest kwestig najistot-
niejsza — umozliwia szybkie wprowadzenie terapii prze-
ciwnowotworowej, a tym samym zwieksza przezywalnos¢
pacjentow. W kwestii nowotworu jadra trudno wykry¢
czynniki ryzyka, ktérych zniwelowanie umozliwitoby
zmniejszenie zachorowalnosci [21, 26, 27], dlatego na-
lezaloby polozy¢ wigkszy nacisk na profilaktyke wtdrna.
W tym przypadku stosowanie badan przesiewowych nie
zostalo poparte wynikami badan randomizowanych kli-
nicznie oceniajacych ich skuteczno$¢ w nowotworach jadra
[22, 28]. Nie potwierdzono zwigzku pomi¢dzy badaniami
przesiewowymi a zmniejszeniem $miertelnosci w grupie
pacjentéow im poddanym, a ponadto zanotowano wzrost
zbednych procedur diagnostycznych (wraz z ryzykiem
skutkéw niepozadanych) [29, 30].

Jednakze Europejskie Towarzystwo Urologiczne zaleca sa-
mobadanie jader jako podstawowy srodek wczesnego rozpo-
znawania nowotworu jadra [1, 24] mezczyznom z tak zwanej
grupy podwyzszonego ryzyka. Jednakze autorzy uwazaja, ze
samobadanie jader powinno by¢ zalecane wszystkim mez-
czyznom w kazdej grupie wiekowej, poniewaz statystycznie
nowotwdr moze rozwing¢ si¢ w kazdej grupie wiekowe;.
Poza tym nie udalo si¢ odkry¢ wszystkich czynnikow ryzyka
rozwoju nowotworu jadra, a wiec precyzyjne okreslenie tak
zwanych grup ryzyka nie jest mozliwe. Samobadanie oraz
regularnie przeprowadzane badanie jader przez lekarza
podczas wizyt kontrolnych stanowi podstawowy element
wczesnego rozpoznawania nowotworu jadra.

WNIOSKI

Badanie wykazalo, ze swiadomo$¢ potrzeby wykonywania
samobadania jader jest wérdd jego uczestnikéw na po-
ziomie niedostatecznym lub jest ignorowana. Co wiecej,
przewazajaca wigkszos¢ badanych nigdy nie miala prze-
prowadzonego badania jader. Badani nie majg dostatecznej
wiedzy na temat wykonywania samobadania jader, a co
wiecej brakuje kampanii edukacyjnych oraz rzetelnych
lekcji w szkolach mogacych taka wiedz¢ zapewnié. W
zwiazku z tg sytuacja koniecznym jest potozenie wigkszego
nacisku na edukacje naszych pacjentow w tej dziedzinie.

Wiedza badanych na temat nowotworu jadra jest duza,
jednakze nie dbaja oni o wczesng diagnostyke w odpo-
wiednim stopniu. Niepokojacy jest fakt, ze 93% badanych
stanowily osoby zwigzane ze $rodowiskiem medycznym
(lekarze, pielegniarki oraz studenci).

Najwazniejszym wnioskiem jest fakt, ze studenci me-
dycyny nie majg okazji do nabywania wiedzy poprzez
praktyke, a co wiecej nie s3 w stanie w sposob pewny i
skuteczny przeprowadza¢ badania u swoich pacjentow.
Koniecznym jest zwigkszenie liczby zaje¢ symulacyjnych
oraz praktycznych, umozliwiajacych nabycie wystarczaja-
cego doswiadczenia w tej dziedzinie. Powinnismy polozy¢
wiekszy nacisk na przelamywanie tematu tabu i zwigkszy¢
wysitki, aby szkoli¢ w sposob bardziej efektywny.

Reasumujac, wedlug autoréw koniecznym jest wprowa-
dzenie podstawowych dzialan, ktore pozwolg na zwigksze-

nie zachowan prozdrowotnych w spoteczenstwie polskim,

takich jak:

1. Organizacja spotkan edukacyjnych w szkotach i uczel-
niach oraz kampanii spotecznych prezentujacych infor-
macje na temat nowotwordw jadra.

2. Ogoélnodostepnych szkolen na temat prawidtowej i
efektywnej techniki wykonywania samobadania jader.

3. Zwigkszenie efektywnosci w szkoleniu miodych medy-
kéw w dziedzinie badania jader oraz zachgcenie ich do
nabywania praktyki w tej dziedzinie.

4. Przelamanie tematu tabu w rozmowie z pacjentami
oraz rzetelne przeprowadzanie wywiadu oraz badania
fizykalnego.
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ABSTRACT

Introduction: The paper presents the findings of our own study on the changes of the systemic inflammation in patients with type 2 diabetes mellitus (DM2) and ischemic
heart disease (IHD) during the combination treatment with metformin and pioglitazone.
The aim of the paper is to define the dynamics of the systemic inflammation in patients with type 2 diabetes mellitus and ischemic heart disease in combination treatment

with metformin and pioglitazone.

Meterials and methods: 95 patients with IHD concomitant with DM2 have been treated. Patients, enrolled into study, have been randomized into 2 groups: the comparison
group (n=37) treated with metformin and sulphonylureas, and the study group (n=>58) treated with metformin and pioglitazone. The proposed course of therapy lasted 6 months.
Results and conclusions: Before, after 3 and 6 months of treatment the control over the state of inflammatory responses was made and C-reactive protein, tumor necrosis
factor-alpha, Interleukin-6 was assessed. The resulting data confirmed a statistically significant reduction under the effect of the combined treatment with the proposed
combination of marker drugs and the degree of chronic systemic inflammation that is specific for IHD and DM2, which has a positive impact on the development and progress
of IHD in DM2 patients, is well tolerated and can be considered as a pathogenic factor in the therapy of the presented comorbid nosologies.

KEY WORDS: diabetes mellitus, ischemic heart disease, chronic systemic inflammation

INTRODUCTION
It has been recognized that chronic retarded inflammatory
process (CSI) and CSI-induced insulin resistance (IR) underlies
the pathogenesis of multiple chronic diseases, in particular,
type 2 diabetes mellitus, atherosclerosis and its complications
in the form of coronary heart disease [1,2]. The CSI is activated
by various stressors, namely, infections, intoxications, injuries,
oxidative stress, metabolic disorders that lead to the disorder of
the immune system, primarily its monocytic-macrophage link,
accompanied by hyperproduction of proinflammatory cytokines
[4,6,7]. Nuclear transcription factors of both proinflammatory
(for example, NFkB) and inflammatory (for example, PPARy
-activated receptors) nature are crucial in these processes [3,5,10].
Recently, the pharmacological therapy has been tending to
use the combination of blood glucose-lowering drugs with
different mechanism of action that affect the IR and CSI [4, 7,
8,14]. Pioglitazone (PG) and metformin (MF) has an effect on
theleadinglinks of DM2 pathogenesis, acting through different
mechanisms and different affinity to the target tissues. MF acts
mainlyin theliver, inhibiting gluconeogenesis and reducing the
activity of the nuclear proinflammatory transcription factor
(NFKkB) [5,9,13]. The effect of PG is focused in the adipose
tissue, muscle and macrophages and overcomes the insulin
resistance by nuclear transcription factors-receptors which acti-

Wiad Lek 2018, 71, 8, 1463-1466

vate proliferation bythe peroxisome-gamma (PPARYy) 3,10,11,

12]. This combination reduces the risk of weight gain, which
is typical for monotherapy by glitazones, is well tolerated by
patients and, as current publications report, effectively reduces
all macrovascular diabetes complications [4, 8,14].

Many publications report on investigation of the effect
of glitazones and biguanides, given separately, on glycemic
control in patients with type 2 diabetes mellitus [9,11,12,13];
however, their combination, used in treatment of patients with
DM2 concomitant with THD is still not completely studied.

THE AIM

The aim of the paper is to define the dynamics of the systemic
inflammation in patients with type 2 diabetes mellitus and
ischemic heart disease in combination treatment with met-
formin and pioglitazone.

MATERIALS AND METHODS

The study has been carried out at the Research Institute for
Genetic and Immunological Grounds of Pathology and Phar-
macogenetics of the Higher State Educational Establishment of
Ukraine “Ukrainian Medical Stomatological Academy” and at
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Table I. Indices of systemic inflammation (study group) in patients with IHD and DM2 before and after treatment (M=)

Index,

Study group (n=36)

units of measure Before treatment After 3 months of treatment  After 6 months of treatment 5
TNF-a, 6,3+1,91 2,05+1,53 1,17+0,68 < 0,001
pg/ml

IL-6,
5,11+2,38 2,67+1,67 1,31+£0,67 < 0,001
pg/ml
the Endocrynology Unit of the O.T. Bogaievskii Kremenchuk ~ RESULTS AND DISCUSSION

First Municipal Hospital. 95 patients (39 men and 56 women)
with ischemic heart disease and type 2 diabetes mellitus and
have been treated. The mean age of the patients was 59.40 +
8.01 years. The mean duration of DM2 was 5,3+07. Prior to the
involvement into study the patients received metformin; the
mean level of the monotherapy-related HBA 1was 8,90+0,76%.
The patients, enrolled into study, have been randomized into 2
groups: the comparison group (n=37), treated with metformin
(Siofor®, Berlin-Chemie Menarini) at a dose of 1700-2550 mg/
day and sulfonylureas at a daily dose of 30 to 60 mg according
to the body weight and glycemia index; the study group (n=>58),
who received 30 mg/day pioglitazone (Pioglar®, Ranbaxy Lab-
oratories Ltd, Ind. Area ), an insulin sensitizer (a thiazolidine-
dione), in association with metformin. The proposed mode of
treatment has been patented in Ukraine [8].

The ITHD has been diagnosed in compliance with the
WHO’s criteria. DM2 has been diagnosed according to
the Unified clinical protocol of the primary and secondary
medical care (approved by the Ministry of Health as of
21.12.2012, No. 1118).

Once the screening was made, all patients received the
standard comprehensive medicamentous therapy to achieve
stabilization of the IHD indices: 20 mg isosorbide dinitrate
twice a day, 75 mg/day acetylsalicylic acid, 10 mg/day am-
lodipine, 2,5-5 mg/day bisoprolol, 10 mg/day atorvastatin.
The patients received conventional treatment during a
month. Additionally, the recommendations on healthier
nutrition and lifestyle have been given to all patients.

Inclusion criteria for clinical study are: men and women aged
4510 65 years, with confirmed diagnosis of [HD, subcompensat-
ed type 2 diabetes mellitus, class I-III obesity and hypertension.

The proposed course of treatment 8] lasted for 6 months.
Before, after 3 and 6 months of treatment the control over
the state of inflammatory response was made. The level of
C-reactive protein was assessed in both groups, whereas
the tumor necrosis factor-alpha (TNF-a) and interleukin
6 (IL-6) was assessed in 36 patients of the study group,
using the test-system set (ZAO ,,Vektor-Best”, Russia). The
statistical analysis of the results was made by the BioStat
software (Analyst Soft Inc, ver. 2009 for Windows), using
the Mann-Whitney U test (for independent samples) and
the Wilcoxon test (for dependent samples) and x*test.

The drug tolerance has been evaluated by the incidence
of undesirable events and side effects. The safety was de-
termined by the incidence of episodes of hypoglycemia,
allergic reactions, as well as by the results of biochemical
blood examination, complete blood count and urinalysis.
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The study of the degree of systemic inflammation in the
groups of patients has established that after 3 months of
treatment the level of TNF-a and IL-6 reduced by 29,6%
and 44,1%, respectively, in patients treated with MF and
sulfonylureas as compared with 56,34% (p=0,027) and
56,4% (p=0,035), respectively, in patients treated with MF
in combination with PG. After 6 months of treatment in the
comparison group the level of TNF-a and IL-6 reduced by
54,4% and 61%, respectively, whereas in the study group
it reduced by 76,8% (p<0,001) and 68,1% (p=0,013), re-
spectively (Table I).

We have established that index of blood plasma C-reac-
tive protein before treatment was positive in both groups of
patients (Table IT). After 3 months of treatment the C-reac-
tive protein was detected in 50 (86,2%) patients treated with
MEF in combination with PG and in 34 (91,9%) of patients
who received MF and sulfonylureas (p=0,007). After 6
months of treatment it was found in 43 (74%) patients of
study group and in 33 (89,2%) patients of the comparison
group (p=0,033) (Table II).

Consequently, the MF/PG combination treatment of
patients with DMA concomitant with IHD leads to a
statistically significant reduction of the TNF-q, IL-6 and
C-reactive protein compared with MF/sulfonylureas ther-
apy, indicating a powerful anti-inflammatory action of
their combined use and has a positive impact on the IHD
progress in patients with DM2.

No negative interaction of MF and PG with antianginals
has been recorded. Side effects were observed in 2 patients
(3.63%), not requiring drug discontinuation. No case of the
marked, clinically manifested edemas has been recorded.
The complete blood count and urinalysis results showed
no negative dynamics. Biochemical indices of the liver
and kidney functioning were within the normal range.
No cases of hypoglycemic reactions, drug withdrawal, or
discharge of patients from the clinical study due to adverse
or allergic reactions to the therapy have been reordered
during observation.

Noteworthy, even patients” keeping to the diet and
healthy life-style recommendations, as well as comprehen-
sive therapy of IHD with statin add-on therapy leads to a
significant reduction of the CSI markers, and pioglitazone
in association with metformin provides with additional
anti-inflammatory effect.

The study of N.I. Vynnyk [11, 12] has shown that in IHD
patients with the events of metabolic syndrome 30 mg
pioglitazone during 6 months significantly reduced the
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Table I1. The level of C-reactive protein in patients with IHD and DM2 before and after treatment (M+o0)

Clinical study groups
Before treatment After 6 months of treatment
Study group Comparison group Study group Comparison group
(n=58) (n=37) (n=58) (n=37)
+ - + - + - +
58 ) 37 ) 43 15 33 4
(100%) 100% (74,13%) (25,87%) (89,2%) (10,8%)
p=1,0 p=0,033

degree of systemic inflammation, namely, the level of ceru- REFERENCES
loplasmin (by 1,24 times, p <0,001), C-reactive protein (by 1. Hotamisligil GS. Inflammation and metabolic disorders. Nature.
2,75 times, p <0,001) and TNF-a (by 2,23 times, p <0,01). 2006;444(7121):860-7.
The observation showed that in the comparison group the 2. Libby P. Inflammatory mechanisms: the molecular basis of inflammation

level of ceruloplasmin was tending to increase (p<0,05).
No significant changes in TNF-a level was observed, and
the level of hypersensitized C-reactive protein reduced by
2,5 times (p <0,001). The author indicates that comparison
between the groups shows that within 12 months the sig-
nificant difference in the level of ceruloplasmin (p<0,01)
and TNF-a (p<0,01) was preserved. In the group of patients
who received PG these indices was lower.

A.V. Lavrenko [13] has reported about the significant
decline of inflammation indices in patients with THD and
DM?2 in the short-term (1 month) therapy with MF at a
dose of 1 g/day. The level of the IL-1, IL-6 and TNF-a
reduced by 51%, 53% and 43%, respectively. The patients
with metabolic syndrome without DM2 showed signifi-
cant reduce in these indices within 30-40%, except for the
TNEF-a level that remain without changes. This indicates
the marked anti-inflammatory effect of MF in both of
DM2 individuals and patients with metabolic syndrome
without DM2.

The comparison of the resulting data obtained by these
authors of the effect of the separate use of pioglitazone and
metformin on the indicators of inflammation generally
coincides with the data of our study. However, it should
be noted that quantitatively, combination therapy is much
more effective. In this way, pioglitazone reduces the level
of TNF-a by 2.23 times, and metformin by 43%, whereas
its combination reduces TNF-a by 5 times. The above
data indicate a high anti-inflammatory activity of both
MF and PG, and especially their combination, in patients
with MD2 and IHD.

CONCLUSIONS

1. The combination of metformin and pioglitazone in the
comprehensive treatment of patients with DM2 and
IHD leads to statistically significant improvement of the
indices of systemic inflammation, i.e., the reduce in level
of TNF-a, IL-6 and C-reactive protein by 81,4%,74,4%
and 25,87%, respectively.

2. The metformin and pioglitazone combination therapy is
well tolerated by patients, improving the quality of life.

3.

10.

1.

12.

13.

and disease. Nutrition reviews.2007;65(12):140-6.

Rasin AM, Kaydashev IP, Rasin MS. Peroksisom proliferator-
aktiviruyuschie retseptoryiiih rol v sistemnom vospalenii, aterogeneze,
arterialnoy gipertenzii i hronicheskom obstruktivnom zabolevaniilegkih
(obzor literaturyi). Ukrayinskiy terapevtichniy zhurnal. 2006;2:100-8.
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ABSTRACT

Introduction: Helicobacter pylori ( H. pylori) infection often coexists with coronary artery disease, but the causal relationship is not clear as yet.

The aim: to assess the lipidogram of patients with asymptomatic and symptomatic H. pylori infection.

Material and methods: The study included 30 healthy subjects (group 1), 40 patients with asymptomatic (group I1) and 40 with symptomatic (group Ill) H. pyloriinfection.
The diagnosis of infection was based on the results of the urea breath test (13C-UBT) and the concentration of specific IgG antibodies. Serum concentration of: total cholesterol
(TC), low density lipoprotein (LDL) fraction, high density lipoprotein fraction (HDL), non-HDL cholesterol (TC-LDL) and triglycerides (TG) were tested.

Results: Mean total cholesterol concentration was in group I-170,114,9mg/dl, in group Il - 173,0:13,1 mg/dI (p>0,05), in group I11 - 192,9+20,1 mg/dl (p<0,001). The concentration
of LDL fraction wasin group | - 111,6212,5 mg/dl, in group Il - 130,2413,1 mg/dl (p<0,001) and in group lll-151,3+14,6 mg/dI (p<0,001). The concentration of HDL fraction was in
group1-55,1£7,1mg/dl, in group Il-40,7+6,4 mg/dl (p<0,001), in group I1I-40,0+4,9 mg/dl (p<0,001). The concentration of non-HDL (TC-HDL) was in group | - 114,5+12,4mg/d|, in
group Il-132,2+13,8 mg/dl (p<0,001), in group Il - 152,8+15,6 mg/dl (p<0,001). Triglycerides were in group I-133,3+24,2mg/dl, in group Il - 132,1£23,4 mg/dI (p>0.05), in group
II1-154,75+17,2mg/dl (p<0,001). Moreover, in group |1l a positive correlation was demonstrated hetween total cholesterol, LDL, HDL, triglycerides, non-HDL cholesterol and 13C-UBT.
Conclusion: In H.pylori-infected patients there are observed changes in the lipidogram, particularly adverse ones in the proportion of LDL to HDL.

KEY WORDS: lipid profile, atherosclerosis, Helicobacter pylori

STRESZCZENIE

Wstep: Zakazenie Helicobacter pylori (H. pylori) czesto wspéfistnieje z choroba niedokrwienng serca, ale zwiazek przyczynowy nie jest jasny.

Cele pracy: Ocena lipidogramu u 0s6b z bezobjawowym i objawowym zakazeniem H. pylori.

Materiati metody: Do badai wtaczono 30 0s6b zdrowych (grupa l), 40 0s6b z bezobjawowym (grupa Il) i 40 0s6b z objawowym (grupa Ill) zakazeniem H. pylori. Rozpoznanie
zakazenia oparto na wynikach mocznikowego testu oddechowego (UBT-13C) oraz stezenia swoistych przeciwciat IgG. w surowicy. W surowicy badano stezenia: cholesterolu
catkowitego (TC), frakgji cholesterolu o niskiej gestosci (LDL), frakgji cholesterolu o wysokiej gestosci (HDL), cholesterolu nie-HDL (TC-LDL) oraz tréjgliceryddw.

Wyniki: Srednie stezenie cholesterolu catkowitego wynosito odpowiednio w grupie | 170,114,9 mg/dl, w grupie Il 173,013,1 mg/dl (p>0,05), w grupie Ill 192,9+20,1 mg/d|
(p<0,001). Stezenie frakji LDL wynosito w grupie | 111,6+12,5 mg/dl, w grupie Il 130,2+13,1 mg/dl (p<0,001) i w grupie Ill 151,3+14,6 mg/dl (p<0,001). Stezenie frakgji HDL
wynosito w grupie 1 55,1+7,1 mg/dl, w grupie 11 40,7+6,4 mg/dl (p<0,001), w grupie 111 40,0+-4,9 mg/dl (p<0,001). Stezenie nie-HDL (TC-HDL) wynosito w grupie | 114,5+12,4mg/
dl, wgrupie I1132,2+13,8 mg/dl (p<0,001), w grupie Il 152,8+15,6mg/dl (p<0,001). Tr6jglicerydy w grupie | 133,3+24,2 mg/dI, w grupie 1 132,1+23,4 mg/dl (p>0,05), w grupie
111154,75+17,2 mg/dl (p<0,001). Ponadto w grupie Ill wykazano dodatnig korelacje cholesterolu catkowitego, LDL, HDL, tréjglicerydéw, cholesterolu nie-HDL a UBT-13C.
Whioski: U oséb zakazonych H. pylori wystepuja zmiany w lipidogramie, szczegdlnie niekorzystne zmiany proporgji LDL/HDL.

SLOWA KLUCZOWE: profil lipidowy, miazdzyca, Helicobacter pylori

Wiad Lek 2018, 71, 8, 1467-1473

INTRODUCTION

Helicobacter pylori (H. pylori) infection occurs in 50-80%
of adults in different populations and is still a serious ep-
idemiological and medical problem. For many years, the
attention of researchers was focused mainly on inflamma-

tory changes in the stomach. It has been established that
this infection always leads to chronic destructive gastric
mucosal lesions and secondarily to metaplasia and dyspla-
sia, which may initiate a neoplastic process. The infection
was classified as risk factor for the development of gastric
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cancer also in subjects without clinical symptoms [1].
In recent decades, it has been pointed out that H. pylori
infection often coexists with diseases of other organs [2].
Particular attention was paid to the coexistence of cardio-
vascular diseases, including the younger age subjects [3].
Many researchers believe that H. pylori infection is a risk
factor of coronary artery disease [4, 5], but not everyone
shares this opinion [6] and the role of other atherogenic
factors in this group of patients is indicated [7].

In search of a causal relationship between H. pylori infec-
tion and changes in the blood vessels the inflammatory and
immune response is considered [8]. IgM antibody develops
first, followed by IgA and IgG. In the gastric mucosa there
are mainly found IgA antibodies and a small amount of IgM
and IgG and the IgG fraction dominates in the serum [9]. It
is believed that the presence of these antibodies and proin-
flammatory cytokines in the peripheral blood may promote
immune and inflammatory changes in the blood vessel
wall [10]. This suggestion is confirmed by the presence of
H. pylori specific DNA in coronary atherosclerotic plaques
[11]. However, the reference of inflammatory changes in
the gastric mucosa to changes in the blood vessels is ques-
tionable. Moreover, lipoproteins are an essential element
of the atherosclerotic process, which has been pointed out
by many researchers.

Rasmi et al. [12] found higher serum levels of total and
LDL cholesterol as well as apolipoproteins A and B in pa-
tients with angina pectoris and H. pylori infection compared
to healthy subjects. Similarly, Pohjanen et al. [13] and Hoft-
meister et al. [14] detected the decrease in HDL with simul-
taneous increase in LDL levels in H.pylori infected patients.

In most studies on this issue, the diagnosis of H. pylori
infection was based only on serological tests, which raises
reservations and doubts and inspires to conduct further
research.

The aim of the study was to assess the lipidogram
changes in patients with asymptomatic and symptomatic
H. pylori infection in relation to the intensity of bacterial
colonization.

MATERIAL AND METHODS
PATIENTS

The study was carried out in a group of 110 patients, aged
21-40 years observed in the years 2014-2016 at the De-
partment of Gastroenterology and at the Department of
Clinical Nutrition and Gastroenterological Diagnostics,
Medical University of £.6dZ, Poland.

Three groups were distinguished for the purpose of the
study:

Group I (n=30) - clinically healthy subjects, without H.
pylori infection - control group,

Group II (n=40) - patients with asymptomatic H. pylori
infection,

Group III (n=40) - patients with symptomatic H. pylori
infection in the form of chronic epigastric pain mainly
between meals and at night.
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The diagnosis of infection was based on the urea breath
test (13C-UBT) and the concentration of specific anti-H.
pylori IgG antibodies.

CRITERIA OF INCLUSION

Only patients in whom an increase in the concentration
of hydrogen in the exhaled air exceeded 8.0 %o (ppm) and
the IgG antibody concentration was over 10 U/ml were en-
rolled in the study. The control group included individuals
whose result of the 13C-UBT breath test was below 1.0 %o
(ppm) and no specific antibodies were found in the blood.

Criteria of exclusion:

- body mass index 30 kg/m?,

- high-energy or vegetarian diet,

- cardiac diseases and arterial hypertension,

- endocrine, metabolic and mental diseases,

- history of peptic ulcers,

- allergy or IgG-dependent food intolerance,

- viral hepatitis,

- alcohol abuse and smoking,

- taking hypolipemic and sedative agents.

METHODS

Endoscopy of the upper gastrointestinal tract and the

following routine laboratory tests were performed in all

the subjects:

o blood cell count, bilirubin, glucose, urea, creatinine,
TSH, triiodothyronine, thyroid hormones and activity
of amylase, lipase, aspartate aminotransferase, alanine
aminotransferase, gamma-glutamyl transpeptidase, al-
kaline phosphatase,

o serum concentration of C-reactive protein (CRP) and
glycated hemoglobin (HbAlc) determined by turbido-
metric method (Cobas-Integra 400 analyzer),

« serum concentration of cholesterol and its high (HDL)
and low density lipoprotein fraction (LDL) and tri-
glycerides were determined by spectrophotometric
method (Cobas-Integra 800 analyzer),

o urea breath test was performed using 13C-labeled urea
and FANci 2 analyzer (Fisher Analysen Instrumente
GmbH),

« serum concentration of anti- H.pylori IgG antibodies were
determined by immunoenzymatic method using Simcus
tests and Immulite analyzer,

« blood was collected in fasting after previous 14-day bal-
anced diet of 1600-2100 kcal, depending on the type of
performed professional work.

ETHICS

Written consent was obtained from all study participants and

the study protocol was approved by the Bioethics Commiittee

of the Medical University in Lodz (No RNN/458/14/KB).
The study was performed in accordance with the Decla-

ration of Helsinki and with the principles of Good Clinical

Practice.
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between groups: I vs. Il p<0.001, |
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STATISTICAL ANALYSIS

The nonparametric Kruskal-Wallis test was used in the sta-

tistical analysis to compare involved features between groups.

The Mann-Whitney test was applied for median comparison.
The correlation between intensity of H. pyloriinfection and

laboratory results was assessed by the Pearson’s correlation

coeflicient and linear regression equation. Statistica 12.0

was used for the correlation. The differences between results
were regarded as significant when “P” value < 0.05-0.001.

RESULTS
Group I, IT and III participants were matched properly as
regards age and gender and they did not differ statistically.
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Compared to the control group, the body mass index was
higher in both groups of patients with symptomatic and
asymptomatic H. pyloriinfection (Tab. 1). The concentration
of CRP (p<0.05) and HbAlc (p<0.01) was higher in the
group of patients with symptomatic infection. The groups
of infected patients differed as regards the results of the urea
breath test (p<0.001) and the serum concentration of specific
antibodies (p<0.01) (Tab. 1).
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In the control group, serum total cholesterol level was
170.1+14.9 mg/dl, whereas in H. pylori infected patients in the
asymptomatic group it was 173.0+13.1 mg/dl (p>0.05) and in the
symptomatic group it was 192.9+20.1 mg/dl (p <0.001) (Fig. 1).

The concentration of LDL fraction was higher in both H. pylo-
ri-infected groups than in non-infected subjects and it was respec-
tively:in groupI- 111.6+12.5mg/dl, in group II - 130.2+13.1 mg/dl
(p <0.001) and in group III - 151.3+14.6mg/dl (p <0.001) (Fig. 2).
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Table 1. Clinical characteristics of the investigated subjects: Group | — healthy subjects, group Il — patients with asymptomatic
H. pylori infection, group Il — patients with symptomatic H. pylori infection. BMI — body mass index, UBT — urea breath test, IgG
— anti-H. pylori antibodies, CRP — C-reactive protein, HbA1c — glycated hemoglobin. X+ SD, p<0.05, p<0,01, p<0.001

Parameters Group | (n=30) Group Il (n=40) Group lll (n=40)
Age 28.9+54 28.8+4.8 28.7+4.9
Gender M 16 23 21
F 14 17 19
BMI (kg/m?) 21.0£1.6 22.2+1.9 244+£1.9
UBT (%o0) (=) 12.4+4.0 20,9+7,5
IgG (U/ml) @) 17.7+6.3 22.8+7.6
CRP (mg/L) 1.8+1.1 1.6+£0.8 2.6x1.5
HbA1c (%) 5.1£0.2 5.0+0.3 5.5+0.6

Table 2. Correlation between the value of the urea breath test (13C-UBT) and serum total cholesterol (TC), fraction of low density (LDL) and of high
density (HDL), non-HDL cholesterol (TC-HDL) and triglycerides (TG) in asymptomatic (group II) and symptomatic (group lll) H. pylori infection.

Group Il Group 1l
13C-UBT/lipids Spearman correlation Spearman correlation
coefficient (r) AT coefficient (r) A2

TC 0.228 >0.05 0.819 <0.001

LDL 0.72 >0.05 0.835 <0.001

HDL 0.123 >0.05 0.764 <0.001
TC-HDL 0,.91 >0.05 0.822 <0.001

TG -0.157 >0.05 0.546 <0.001

The concentration of HDL fraction was lower in H.
pylori-infected patients and it was respectively: in group
IT - 40.7+£6.4 mg/dl (p <0.001) and in group III - 40.0
+4.9 mg/dl (p <0.001) (Fig.3).

Similar differences between groups were found when
assessing non-HDL cholesterol. In group I - 114.5+12.4

mg/dl, in group II - 132.2+13.8mg/dl (p <0.001) and in
group III -152.8+15.6 mg/dl (p <0.001) (Fig.4).

The ratio of cholesterol fractions was significant. The total
cholesterol/HDL ratio (TC/HDL-Castelli index) was in the
control group- 3.10£0.42, in group II - 4.35+0.81 (p <0.001),
in group III - 4.83+0.22 (p<0.001).
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Similar differences were found when assessing the LDL/
HDL ratio. In group I it was - 2.04+ 0.36, in group II -
3.30+0.79 (p <0.001) and in group III - 3.80+ 0.22 (p <0.01).

The serum concentration of triglycerides was similar
in the control group and in the group with asymptomatic
infection and it was: 133.5+24.2 mg/dl vs. 132.1+23.4 mg/dl
(p>0.05), whereas in the group with symptomatic infection
it was higher — 154.7+17.2 (p<0.001) (Fig.5).

No correlation was found between the value of the breath
test and the concentration of investigated lipid fractions in the
group of patients with asymptomatic infection. Such a correla-
tion of high statistical significance was found in the group of
patients with symptomatic H. pylori infection (Tab. 2).

DISCUSSION

The pathogenesis of lipid disorders and atherosclerosis
is a complex process. The presented study included only
individuals younger than 40 years of age to limit the
participation of many factors affecting lipid metabolism.
Therefore, the obtained results can be related to H. pylori
infection. Attention is drawn to the statistically significant
low concentration of HDL cholesterol with the simultane-
ous increase in LDL cholesterol in both infected groups.
Other researchers found similar changes. Jiaetal. [15] ina
large group of patients with coronary artery disease demon-
strated lower concentration of HDL cholesterol in infected
patients compared to those non-infected. Mokhtare et al.
[16] found a reduction in LDL and an increase in HDL after
H. pylori eradication. Similarly, beneficial effect of H. pylori
eradication on the lipid profile was confirmed by Gen. et
al. [17] and Pellicano et al. [18]; they also admitted that
the mechanism of these changes was not clear.

Most researchers see the cause of dyslipidemia in the
effect of proinflammatory cytokines, which can inhibit the
activity of lipoprotein lipase and stimulate the generation
of reactive oxygen species [8].

However, the influence of other factors is not excluded,
especially in patients with symptomatic infection, in the
form of epigastric pain, including hunger and night pain,
which is accompanied by an increase in appetite due to
changes in the secretion of enterohormones, particularly
gastrin. Divergent results were obtained in the assessment
of other hormones.

Ulasoglu et al. [19] found a decrease in serum ghrelin
concentration with a simultaneous increase in obestatin
level after eradication of H. pylori. In turn, Deng et al. [20]
found an increase in ghrelin concentration and Osawa et
al. [21] observed an increase in ghrelin concentration in
some patients (37.3%) and in the remaining individuals
(62.3%) the decrease in the concentration of this hormone
after eradication of this bacterium.

Francois et al. [22] studied postprandial concentrations
of ghrelin and found 6-fold higher levels prior to bacterial
eradication as well as a leptin increase by 20%.

Russo etal. [23] reported significantly higher serum gastrin
and TNF-a concentrations in half of the patients with asymp-
tomatic H. pylori infection compared to uninfected subjects.

1472

Increased appetite and eating too frequently, especially with-
out checking the caloric value, can lead to weight gain and lipid
metabolism disorders. Numerous studies point to such a patho-
genetic chain but the conclusions from the research vary [24].

The majority of researchers indicated positive correla-
tion between H. pylori infection and metabolic syndrome,
obesity, insulin resistance and dyslipidemia [24-26]. Other
researchers found no association of this infection with lipid
profile disturbances and body mass index [27].

The results of most studies indicate that body mass index
is higher in patients with symptomatic H. pylori infection
than in non-infected subjects. Moreover, the level of
HbA1c was also higher in this group which indicates the
co-existence of carbohydrate metabolism disorders. Due
to the small group of respondents, it is difficult to draw
more representative conclusions.

An important observation is the occurrence of lipid profile
disorders also in patients with asymptomatic H. pylori infection
which indicates that this infection is not neutral to the body.

Many researchers tried to find out which factors deter-
mine that the infection is asymptomatic in some and causes
symptoms in others , but no definitive answers have been
found so far. However, it is known that an asymptomatic
infection leads to the damage of gastric mucosa and to
peptic ulcers [28]. Oxygen metabolism disorders are an
essential gastrotoxic factor. All H. pylori strains stimulate
macrophages to generate reactive oxygen species that cause
oxidative damage to gastric mucosa cells and may affect
the integrity of DNA regardless of the presence of clinical
symptoms [29]. Furthermore, bacterial urease activates
lipoxygenation in blood platelets [30] and acts proinflam-
matory [31] similarly to secondary ammonia [32]. These
mechanisms can also be an important element in the
carcinogenesis. These indicate guidelines for therapeutic
management and prevention of gastric cancer. The cur-
rently valid in Europe Maastricht V Consensus [33] does
not recommend the treatment of asymptomatic H. pylori
infection with the exception of individuals with a family
history of gastric cancer and those with hypochromic
anemia and immune thrombocytopenia purpura. In turn,
in the Kyoto Consensus [34], it was considered that every
infection requires H. pylori eradication which includes the
idea of gastric cancer prevention.

CONCLUSION

The obtained own results indicate a possible role of H. pylori
also in the lipid metabolism disorders, although the causal
relationship is crucial but it needs confirmation in further
studies. In the case of symptomatic infection, this relationship
is indicated by a positive correlation between the activity of
bacterial colonization in the gastric mucosa and disturbances
of all fractions of the lipid profile. In patients with asymp-
tomatic infection, no such correlation was found, which
indicates the involvement of other factors in the pathogenesis
of dyslipidemia. However, it seems purposeful to test H. pylori
infection in all young people who present lipid disorders. In
these cases, after excluding other causes of dyslipidemia, H.
pylori eradication is justified also in asymptomatic infections.
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ROLA KRIOTERAPII OGOLNOUSTROJOWEJ W LECZENIU OSOB
ZROZPOZNANA CHOROBA ZWYRODNIENIOWA KREGOStLUPA

Radostaw Szpruch, tukasz Kikowski
0SRODEK PROFILAKTYKI | REHABILITACJI CREATOR SP.Z 0.0. W 0DZI, tODZ, POLSKA

STRESZCZENIE

Wstep: Zmiany zwyrodnieniowe kregostupa dotycza okoto 50% populacji powyzej 55. roku zycia i az 100% os6b powyzej 65. roku zycia. Choroba klinicznie objawia sie bélem
staw6w i ograniczeniem ich funkgji ruchowej. Jest réwniez jedna z najczestszych przyczyn absengji w pracy.

Cel pracy: Ocena wptywu terapeutycznego serii 10 zabiegdw krioterapii ogdInoustrojowej skojarzonej z kinezyterapia na stopieri nasilenia dolegliwosci bélowych oraz zakres
ruchomosci odcinka ledzwiowego kregostupa u 0séb z rozpoznana choroba zwyrodnieniowa kregostupa.

Materiati metody: Do badania wiaczono 48 pacjentéw poddawanych zabiegom fizjoterapeutycznym w Oérodku Profilaktyki i Rehabilitacji CREATOR Sp.  0.0. w kodzi. Grupe badana stanowito
24 padjentéw korzystajacych z serii 10 zabiegéw krioterapii ogdlnoustrojowej skojarzonych z 30-minutowg kinezyterapia obejmujaca ¢wiczenia ogdlnousprawniajace, a takze ¢wiczenia na
przyrzadach. Grupe kontrolng stanowito rdwniez 24 pacjentow korzystajacych tylkoz serii 10 zabiegdw kinezyterapii, ktdra nie réznita sig w zaden sposéb od ¢wiczeri prowadzonych w grupie badanej.
Ukazdego pacjenta przed serig zabiegdw fizjoterapeutycznych zostato przeprowadzone badanie podmiotowe — wywiad z pacjentem. Dodatkowo dokonano oceny nasilenia dolegliwosci
bélowych zwykorzystaniem Skali Numeryczneji kwestionariusza Laitinena, a takze funkcjonalne badanie ruchomosci odcinka ledzwiowego kregostupa z wykorzystaniem testu Schobera.
Wyniki: Wedtug Skali Numerycznej $redni wynik nasilenia dolegliwosci bélowych po zastosowanej fizjoterapii zmniejszyt sie w grupie badanej o 1,5 pkt, w grupie kontrolnej
00,6 pkt. Wedtug kwestionariusza Laitinena, po serii zabiegdw fizjoterapeutycznych $redni wynik nasilenia bélu zmniejszyt sie w grupie badanej 0 1,0 pkt, w grupie kontrolnej
00,5 pkt. Wedtug testu Schobera w grupie badanej zaobserwowano $rednia poprawe ruchomosci zgiecia w odcinku ledzwiowym kregostupa o 0,8 cm, a wyprostu 0 0,3 cm.
W grupie kontrolnej zanotowano $rednig poprawe ruchu zgiecia 0 0,5 cm, a wyprostu 0 0,4 cm.

Whioski: Seria 10 zabiegéw krioterapii ogélnoustrojowej skojarzonej z kinezyterapia moze wptywac na zmniejszenie nasilenia dolegliwosci bélowych i poprawe zakresu
ruchomosci odcinka ledZzwiowego u pacjentéw z choroba zwyrodnieniowa kregostupa. Niezbedne wydaja sie by¢ dalsze badania kliniczne na wigkszej grupie pacjentéw
i 0 wydtuzonym czasie terapii.

SEOWA KLUCZOWE: choroba zwyrodnieniowa kregostupa, krioterapia ogélnoustrojowa

ABSTRACT

Introduction: Degenerative spine’s changes affect about 50% of population over 55 and 100% of people aged over 65. The disease is clinically manifested by joints'pain and
limitation of their motor function. Itis also one of the most common reasons for absenteeism at work.

The aim: To estimate the therapeutic effect of 10 whole-body cryotherapy treatments associated with kinesitherapy on the severity of pain and range of motion of the lumbar
spine on the example of patients with degenerative spine disease.

Material and Methods: The study was conducted on the group of 48 patients who underwent physiotherapy at the Center for Prevention and Rehabilitation CREATOR. The group
of patients under examination consisted of 24 patients who were using a series of 10 whole-body cryotherapy treatments associated with 30-minute kinesitherapy including
both general exercises and instrument exercises. What is more the control group also consisted of 24 patients using only a series of 10 treatments consisting of kinesitherapy,
which didn't differ from the exercises conducted on the examined group. Each of patients was interviewed before the series of physiotherapeutic treatments. The pain intensity
was estimated with the use of the Numeric Scale as well as Laitinen Questionnaire, as well as functional examination of the mobility of the lumbar spine using the Schober Test.
Results: According to the Numerical Scale, the average pain score decreased in applied physiotherapy by 1.5 points within the study group and by 0.6 points in control group.
According to the Laitinen Questionnaire, after a series of physiotherapy treatments, the average pain score decreased in the study group by 1.0 points, while in control group it
equals 0.5 points. According to Schober’s Test, an average improvement in the mobility of the bend in the lumbar spine for studied group equals 0.8 cm and extension 0.3 cm.
In the control group, an average improvement of the flexion movement equals 0.5 cm while extension 0.4 cm.

Condlusions: A series of 10 whole-hody cryotherapy treatments combined with kinesiotherapy may contribute to reduction of severity of pain and improve the range of motion
of the lumbar region in patients with degenerative spine disease. What is more, further clinical trials conducted on a broader group of patients with extended treatment period
seems to be essential in this field of study.

KEY WORDS: spine degenerative disease, whole-body cryotherapy
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ROLA KRIOTERAPII OGOLNOUSTROJOWEJ W LECZENIU OSOB Z ROZPOZNANA CHOROBA ZWYRODNIENIOWA...

WSTEP

Czlowiek, zyjacy w $wiecie coraz bardziej zautomatyzowanym,
przebywajacy w duzych skupiskach miejskich, narazony jest
na wiele szkodliwych wplywoéw otoczenia. Rozwdj cywilizac-
ji, w tym postep naukowo-techniczny i intensyfikacja zycia,
wyzwolil nowe zagrozenia majace wplyw na wystepowanie
choroby zwyrodnieniowe;j.

Choroba zwyrodnieniowa jest ubocznym skutkiem
podniesienia standardu zycia, a na jej rozwoj wplywaja
miedzy innymi: tryb zycia, obnizona aktywnos$¢ ruchowa,
nadwaga. Objawami czgsto towarzyszacymi chorobie
zwyrodnieniowej s3 zespoly bolowe, w tym zespoly bolowe
kregostupa, bedace w Polsce druga przyczyna niesprawnosci
fizycznej oraz absencji w pracy [1]. Przeciazenia statyczne
i dynamiczne, urazy i powtarzajgce si¢ mikrourazy,
prowadza do uszkodzenia aparatu kostno-stawowego oraz
wiezadlowo-mig$niowego. Zmiany zwyrodnieniowe sa
nieodwracalne i w efekcie wywotuja dolegliwosci bélowe
oraz ograniczenie zakresu ruchomosci.

Okoto 50% lekéw z grupy niesteroidowych lekow
przeciwzapalnych stosowanych na $wiecie jest zazywana
przez osoby z rozpoznaniem choroby zwyrodnieniowej
stawow [2].

Jedng z metod leczenia fizjoterapeutycznego choroby
zwyrodnieniowej jest krioterapia ogdlnoustrojowa, ktéra
charakteryzuje si¢ szerokim spektrum dzialania i matym
ryzykiem powiklan. Zabieg w kriokomorze skojarzony
z kinezyterapia powoduje miedzy innymi: zmniejszenie
dolegliwosci bélowych, obnizenie napigcia migsniowego,
poprawe zakresu ruchomosci stawdw, a takze wywiera
korzystny wplyw na uklad hormonalny i immunologiczny
oraz na stan psychiczny pacjenta [3-5].

Ze wzgledu na rozleglo$¢ tematu, w pracy podjeto
probe oceny wplywu terapeutycznego serii 10 zabiegow
krioterapii ogolnoustrojowej skojarzonej z kinezyterapia
na stopien nasilenia dolegliwo$ci bélowych oraz zakres
ruchomosci odcinka ledzwiowego kregostupa w przebiegu
choroby zwyrodnieniowe;j.

CEL PRACY

Celem pracy byla ocena wplywu terapeutycznego serii 10
zabiegow krioterapii ogdlnoustrojowej skojarzonej z ki-
nezyterapia na stopien nasilenia dolegliwosci bolowych
oraz zakres ruchomosci odcinka ledzwiowego kregostupa
u 0s6b z rozpoznana chorobg zwyrodnieniowg kregostupa.

MATERIAL | METODY
Na podstawie wcze$niej ustalonych kryteriow do badania
zakwalifikowano 48 pacjentow w wieku od 57 do 71 lat
poddawanych zabiegom fizjoterapeutycznym w Osrodku
Profilaktyki i Rehabilitacji CREATOR Sp. z 0.0. w Lodzi.
Grupe badang stanowito 24 pacjentéw (w wieku 58-70
lat) korzystajacych z serii 10 zabiegéw krioterapii ogdl-
noustrojowej skojarzonych z 30-minutowsg kinezyterapia
obejmujacg ¢wiczenia ogdélnousprawniajace, a takze
¢wiczenia na przyrzadach. Grupe kontrolng stanowito

réwniez 24 pacjentow (w wieku 57-71 lat) korzystajacych
z serii 10 zabiegdw skltadajacych sie z kinezyterapii, ktéra
nie roznila si¢ w zaden sposob od ¢wiczen prowadzonych
w grupie badane;j.

Kryteria wlaczenia do badania: zespot bolowy spowo-
dowany chorobg zwyrodnieniowa odcinka ledzwiowego
kregostupa trwajacy minimum 6 tygodni, nasilenie
dolegliwosci boélowych kregostupa ledzwiowego w Skali
Numerycznej > 3 pkt, wiek w przedziale 55-75 lat, zgoda
pacjenta na udziat w badaniu.

Kryteria wylgczenia z badania: stosowanie zabiegow
krioterapii ogdlnoustrojowej w ostatnich 6 miesigcach
poprzedzajacych badanie, stosowanie innych zabiegow
fizjoterapeutycznych w okresie prowadzonej obserwacji,
wystepowanie zespotéw bolowych innego pochodzenia
niz choroba zwyrodnieniowa kregostupa, stosowanie le-
koéw przeciwbolowych w okresie prowadzonej obserwacji.

Zabiegi wykonywane byly codziennie w godzinach
popotudniowych — pomiedzy 15.00 a 18.30 w komorze
kriogenicznej typu wroctawskiego (firmy CREATOR Sp.
z 0.0.), w ktdrej czynnikiem chlodzgcym byt ciekly azot.

Cykl obejmowatl 10 (wykonywanych codziennie przez
okres 2 tygodni z przerwa sobotnio-niedzielng) 3-minu-
towych zabiegow krioterapii ogolnoustrojowej, a nastepnie
okoto 30-minutowg kinezyterapie.

U kazdego pacjenta przed serig zabiegdw fizjoterapeu-
tycznych zostalo przeprowadzone badanie podmiotowe
- wywiad z pacjentem. Dodatkowo dokonano oceny nasile-
nia dolegliwosci bélowych z wykorzystaniem Skali Nume-
rycznej i kwestionariusza Laitinena, a takze funkcjonalne
badanie ruchomosci odcinka ledZzwiowego kregostupa
z wykorzystaniem testu Schobera.

Badania przeprowadzono w 2 punktach celowych — przed
rozpoczeciem programu fizjoterapii i po jego zakonczeniu.

Ankiety byly kodowane w celu umozliwienia ich
poréwnania przed cyklem zabiegdw fizjoterapeutycznych
i po jego uptywie.

Skala Numeryczna (Numerical Rating Scale) ze wzgledu na
SWojg prostote, a takze uniwersalne zastosowanie jest jednym
z najpowszechniej stosowanych narzedzi pomiaru dolegliwosci
bolowych. Do tego celu stuzy rycina z pionowa lub pozioma
10-centymetrowg podzialka (wyskalowana od 0 do 10), na
ktorej badany zaznacza punkt odpowiadajacy aktualnemu
bolowi, gdzie 0 to brak bolu, a 10 to maksymalny bdl [6].

Kwestionariusz Laitinena pozwala na ocen¢ skutecznos$ci
zastosowanego leczenia przeciwbdlowego z wykorzystaniem
dokonanej przez pacjenta subiektywnej oceny nasilenia
boélu. Uzyskany najnizszy wynik wynosi 0 i $wiadczy o braku
dolegliwosci bélowych, natomiast maksymalny wynik — 16
oznacza bol o znacznym nasileniu ograniczajacy aktywnosé
iprace 7, 8].

Test Schobera stuzy do pomiaru ruchomosci odcinka
ledzwiowego kregostupa. Wykonuje sie¢ go w pozycji
stojacej. Nalezy odnalez¢ wyrostek kolczysty V kregu
ledzwiowego, a nastepnie punkt polozony 10 cm powyzej
w kierunku doglowowym.

Przy wykonaniu przez pacjenta sklonu do przodu nalezy
ponownie zmierzy¢ odlegto$¢ pomiedzy wyznaczonymi
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punktami. Prawidlowa ruchomo$¢ kregostupa ledzwiowego
okresla si¢ dla zwigkszonej odleglosci o 4-5 cm [7, 8].
Pomiaru dokonuje si¢ przy uzyciu miarki centymetrowe;j.

W pracy postanowiono zaprezentowa¢ wyniki badan
przy uzyciu redniej arytmetycznej. Dane poddano analizie
statystycznej przy uzyciu programéw komputerowych
Excel 97 oraz PQStat - wersja testowa (v1.6.2.).

DYSKUSJA

Zabieg krioterapii ogélnoustrojowej jest bardzo rozpo-
wszechniong metodg fizykoterapeutyczng (np. w samej
Lodzi jest kilka kriokomor), a badania naukowe potwier-
dzajace lecznicze dzialanie krioterapii ogélnoustrojowe;j
stanowily podstawe do wpisania jej na liste procedur
refundowanych przez Narodowy Fundusz Zdrowia [9].

Z przegladu literatury [2, 10-18] wynika, ze podstawo-
wymi wskazaniami do wykorzystania temperatur krioge-
nicznych sa: choroby narzadu ruchu, choroby o$rodkowego
i obwodowego uktadu nerwowego, choroby o podiozu im-
munologicznym i autoimmunologicznym oraz medycyna
sportowa i odnowa biologiczna.

Niniejsza praca stanowi probe poszerzenia wiedzy na
temat skutecznosci zastosowania krioterapii ogélnoustro-
jowej, a w przedstawionych badaniach dokonano oceny
wplywu terapeutycznego serii 10 zabiegow krioterapii
ogolnoustrojowej skojarzonej z kinezyterapig na stopien
nasilenia dolegliwo$ci bélowych i zakres ruchomosci od-
cinka ledzwiowego kregostupa.

W celu oceny nasilenia dolegliwosci bolowych wykorzy-
stano Skale Numeryczng oraz kwestionariusz Laitinena
— powszechnie stosowane narzedzia pomiarowe, ktore sg
zrozumiale dla pacjenta i fatwe w interpretacji dla badacza
(19, 20].

Wedlug Skali Numerycznej w grupie badanej sredni wy-
nik oceniajacy nasilenie dolegliwosci bolowych zmniejszyt
sie 0 1,5 pkt, z 5,3 pkt przed rozpoczeciem zabiegow fizjote-
rapeutycznych do 3,8 pkt po calej serii. W grupie kontrolnej
dolegliwosci bolowe ulegly zmniejszeniu $rednio o0 0,6 pkt,
z 5,4 do 4,8 pkt. W grupie badanej 91% pacjentéw wykazalo
mniejsze subiektywne odczucie dolegliwosci bdélowych,
natomiast w grupie kontrolnej 53% badanych.

Wedlug kwestionariusza Laitinena w grupie badanej
przed prowadzong fizjoterapig $rednie subiektywne od-
czucie dolegliwosci bolowych byto na poziomie 4,3 pkt. Po
10-dniowym cyklu zabiegowym oscylowalo na poziomie
3,3 pkt. Sredni wynik oceniajgcy subiektywne odczucia
dolegliwosci boélowych zmniejszyt sie o 1,0 pkt. W gru-
pie kontrolnej dolegliwosci bdélowe ulegly zmniejszeniu
$rednio o 0,5 pkt, tj. z 4,8 do 4,3 pkt. W grupie badane;j
poprawe zaobserwowano u 67% pacjentow, w grupie
kontrolnej u 33%. Wyniki badan w zakresie wystepujacych
dolegliwosci bolowych i zakresu ruchomosci kregostupa
nie sg spektakularne. Z pewnoscia wydluzony czas terapii
przyczynitby si¢ do znacznej poprawy.

W badaniach Cholewki i wsp. [21] dokonano z jednej
strony obserwacji zmian odczuwania dolegliwosci bo-
lowych, z drugiej — skutecznosci pomigdzy zabiegami
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w kriokomorze typu wroctawskiego (jest to typ komo-
ry, ktorg wykorzystano do badan niniejszej w pracy),
aw kriokomorze z zaleganiem zimna. Badaniu poddano 46
pacjentow z dolegliwos$ciami bélowymi odcinka ledzwio-
wego kregostupa w przebiegu choroby zwyrodnieniowe;.
Cykl zabiegdw wynosil 10 dni, a czas trwania 1 zabiegu
w komorze kriogenicznej wynidst 2—3 minuty. W komorze
2-stopniowej, w zaleznosci od wysokosci, temperatura
wynosita od -107°C do -68°C, natomiast w kriokomorze
z zaleganiem zimna wahania temperatury miescily si¢
w przedziale od -125°C do -67°C. Nie zauwazano znacza-
cych réznic pomigdzy poréwnywanymi typami komor, na-
tomiast w obu przypadkach zaobserwowano zmniejszenie
odczuwanych dolegliwosci bélowych u 54,6% pacjentow.
Przy powtornym zastosowaniu serii 10 zabiegdw kriotera-
pii ogdlnoustrojowej wartos¢ ta ulegta zmianie do 83,3%.

Luczak i Michalik [22] w swoich badaniach dokonaty po-
miaru nasilenia dolegliwo$ci bélowych skala VAS (Visual
Analogue Scale) u 150 komandoséw o $redniej wieku 30
lat. Podzielono ich na 3 grupy: I — z zabiegami krioterapii
ogodlnoustrojowej o temperaturze -130°C, II — z zabiega-
mi krioterapii ogélnoustrojowej o temperaturze -160°C,
IIT — bez zabiegéw w kriokomorze (grupa kontrolna).
Seria skladala si¢ z 10 zabiegéw w komorze kriogenicz-
nej, po ktorych nastepowala 20-minutowa kinezyterapia.
Z analizy przeprowadzonych badan wynika, iz w ocenie
dolegliwosci bélowych IT grupa osiagneta najlepszy rezultat
— nizsze wartos$ci o prawie 1,0 pkt. Przedstawione wyniki
jednoznacznie wskazujg, ze niezaleznie od stosowanej
temperatury w kriokomorze (-160°Club -130°C) uzyskano
poprawe w badanych parametrach — réznica pomiedzy
grupami nie byla istotna statystycznie.

Zielecka [23] w swojej pracy ocenila migdzy innymi na-
silenie dolegliwosci bolowych z wykorzystaniem skali VAS
u 22 0s6b ze zmianami zwyrodnieniowymi. Seria skladala
sie z 10 zabiegdw odbywajacych sie w kriokomorze o tem-
peraturze od -160°C do -110°C. Z przeprowadzonych badan
wynika, iz u 68% badanych zaobserwowano zmniejszenie
wystepujacych przed badaniem dolegliwo$ci bolowych.

Miller [24] w swoich badaniach poréwnatla efekt tera-
peutyczny serii 20 zabiegdéw krioterapii miejscowej i 0gol-
noustrojowej z towarzyszaca kinezyterapig u 16 chorych
z przewleklymi dolegliwosciami bélowymi w przebiegu
zmian zwyrodnieniowych o lokalizacji wielostawowej trwa-
jacych minimum 2 lata i leczonych zachowawczo. Badanie
potwierdzilo zmniejszenie nasilenia dolegliwosci bolowych
ocenianych za pomoca 10-punktowego kwestionariusza
McGilla oraz 4-punktowej Skali Oceny Czynno$ciowej
Bolu wystepujacego w trakcie wykonywania podstawo-
wych czynnosci zyciowych. Z badan wynika, iz krioterapia
ogolnoustrojowa okazala si¢ skuteczniejsza forma leczenia.
U chorych po zastosowaniu zabiegu w kriokomorze nasile-
nie dolegliwosci bélowych zmniejszyto si¢ z 6,9 pkt do 2,3
pkt, natomiast u pacjentéw poddanych krioterapii miejsco-
wej z 6,5 pkt do 3,5 pkt w 10-stopniowej skali.

W badaniach Giemzy i wsp. [25] uczestniczylo 100 oséb,
z czego u 59 oprdcz zabiegu krioterapii ogélnoustrojowej
prowadzono zabiegi fiska metoda DBC (Documentation
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Based Care), natomiast pozostalych 41 pacjentow korzy-
stalo tylko z terapii DBC. Program obejmowal 12 sesji
przez 6 tygodni, co oznacza uczestnictwo z zabiegéw 2 razy
w tygodniu. Czas trwania pojedynczej terapii metoda DBC
wynosit 1,5 godziny, a obciazenia wzrastaly stopniowo
i byly indywidualnie dopasowane tak, aby wykonywany
wysitek byl wystarczajaco duzy ale bezbolesny. Badania

Ryc. 1. Skala Numeryczna - $rednie
nasilenie dolegliwosci bélowych.

Ryc. 2. Kwestionariusz Laitinena - Srednie
nasilenie dolegliwosci bélowych.

Ryc. 3. Test Schobera - $rednie
pomiaru zakresu ruchomosci odcinka
ledZzwiowego kregostupa.

z wykorzystaniem skali VAS wykazaly, iz niezaleznie od
przynaleznos$ci do grupy zaobserwowano zmniejszenie
dolegliwosci bolowych o okoto 40%.

Stanek i wsp. [14] w swych badaniach podzielili pa-
cjentow na 2 réwne grupy po 16 osob i przy uzyciu skali
VAS oceniali nasilenie dolegliwos$ci bolowych pierwszego
i ostatniego dnia serii zabiegow fizjoterapeutycznych, przy
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czym I grupa uczestniczyla w krioterapii ogolnoustrojowej
z nastepujaca kinezyterapia, II — w samej kinezyterapii,
ktéra niczym nie réznila si¢ od ¢wiczen prowadzonych
w grupie uczeszczajacej na zabieg w kriokomorze. Pomiar
dokonany przed zabiegami w obu grupach nie réznit si¢
istotnie statystycznie, natomiast po zakonczonych zabie-
gach zauwazono istotne roznice. Grupa I uzyskata poprawe
0 46%, II grupa o 18%, co jest dowodem na korzystny
wplyw krioterapii ogdlnoustrojowej zwiekszajacej efek-
tywnos¢ kinezyterapii.

Cwirlej i wsp. [26] przeprowadzili badania u 72 pacjen-
tow z przewleklymi dolegliwosciami bolowymi dolnego
odcinka kregostupa. Dodatkowo u 50% badanych stwier-
dzono wspdtwystepowanie zaburzen depresyjnych. Przy
uzyciu skali VAS dokonano pomiaru bélu przed i po serii
zabiegow w kriokomorze. Z badan wynika, ze dolegliwosci
boélowe zmniejszyty sie u okoto 47% pacjentéw z objawami
depresji, natomiast w grupie bez zaburzen depresyjnych
az u 74%.

Zielecka [23] w swojej pracy ocenila nasilenie dolegli-
wosci bolowych w skali VAS u 22 0s6b ze zmianami zwy-
rodnieniowymi, ktérych poddano serii 10 zabiegéw od-
bywajacych si¢ w kriokomorze o temperaturze od -160°C
do -110°C. Z przeprowadzonych badan wynika, iz u 68%
badanych zaobserwowano zmniejszenie nasilenia bélu.

Celem pracy Barochy i wsp. [27] byla ocena migdzy inny-
mi wplywu serii 10 zabiegdw krioterapii ogdlnoustrojowej
na dolegliwosci bélowe w czgsci ledzwiowo-krzyzowej
kregostupa u pacjentéw z rozpoznang chorobg zwyrodnie-
niowa. Grupe badana stanowilo 50 pacjentoéw w wieku od
22 do 81 lat korzystajacych z serii 10 zabiegéw krioterapii
ogolnoustrojowej. Zmiana odczuwanego przez pacjentow
nasilenia bélu w skali VAS przed terapia i po niej nie byla
istotna statystycznie. Istotno$¢ statystyczna po zastosowa-
nej terapii wystapita w zakresie odczuwanej intensywnosci
boélu i czgstosci jego wystepowania wediug kwestionariusza
Laitinena. Zaobserwowano zmniejszenie dolegliwosci bo-
lowych w skali VAS u 76% badanych, w kwestionariuszu
Laitinena (suma punktéw) u 78%. Z badan wynika, ze
krioterapia ogolnoustrojowa wraz z nast¢pujaca po niej ki-
nezyterapig wplywa na zmniejszenie nasilenia dolegliwosci
bolowych kregostupa ledzwiowo-krzyzowego.

Z badan wlasnych, ktdre zostaly potwierdzone innymi
badaniami dostgpnymi w pismennictwie przedmiotu, ja-
sno wynika, ze jednym z gtéwnych zastosowan krioterapii
ogolnoustrojowej jest zmniejszenie nasilenia dolegliwosci
bolowych poprzez wywolanie i wykorzystanie fizjologicz-
nych reakcji na zimno, ktére ulatwiajg kinezyterapi¢. Sama
krioterapia ogélnoustrojowa nie zwigksza sprawnosci ru-
chowej i dlatego, dla uzyskania poprawy oraz odzyskania
sprawnosci chorych niezbedna jest kinezyterapia [11, 12].

W pracy dokonano pomiar zakresu ruchomosci odcinka
ledzwiowego kregostupa za pomocg testu Schobera. We-
dlug tego narzedzia w grupie badanej wykazano $rednig
poprawe ruchomosci zgigcia w odcinku ledzwiowym kre-
gostupa 0 0,8 cm, a wyprostu 0 0,3 cm. W grupie kontrolnej
zaobserwowano $rednig poprawe ruchu zgigcia o 0,5 cm
i wyprostu o 0,4 cm. W obydwdch grupach obiektywne
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zwiekszenie zakresu ruchomosci kregostupa w odcinku
ledzwiowym wystapito u 91% pacjentow.

Badania Cwirlej i wsp. [26] zostaly przeprowadzone
u 72 pacjentow z przewleklymi dolegliwosciami bolowymi
dolnego odcinka kregostupa (dodatkowo u 50% badanych
stwierdzono wspotwystepowanie depresji). W badaniu
wykonano mig¢dzy innymi test palce-podloga, test Otto-
-Schobera. U pacjentéw z depresja stwierdzono poprawe
w tescie Otto-Schobera o okoto 40%, w poréwnaniu do
pacjentéw bez depresji. U 8% badanych z depresja za-
notowano pogorszenie zakresu ruchomosci, czego nie
zaobserwowano u nikogo z grupy bez wspolistniejacej
depresji. W przeprowadzonym tescie palce-podioga po-
prawe zaobserwowano u 60% pacjentow z depresjg oraz
u 80% bez depresji. Srednia warto$¢ w badanych grupach
wynosita odpowiednio 3,5 cm i 2,6 cm.

Zielecka [23] w swojej pracy ocenila zakres ruchomosci
odcinka ledzwiowego kregostupa ze zmianami zwyrodnie-
niowymi. Seria skladala si¢ z 10 zabiegéw odbywajacych si¢
w kriokomorze o temperaturze od -160°C do -110°C. Z prze-
prowadzonych badan wynika, iz u 63% badanych nastapila
poprawa ruchomosci odcinka ledzwiowego kregostupa.

Z pracy Barochy i wsp. [27] wynika, ze u 50 pacjentdéw
z rozpoznang chorobg zwyrodnieniowg kregostupa po-
prawe ruchomosci czesci ledzwiowo-krzyzowej w tescie
palce-podloga zaobserwowano u 24% badanych i w tescie
Schobera u 40%, wobec czego krioterapia ogélnoustrojo-
wa wraz z nastepujaca po niej kinezyterapia wplynela na
poprawe zakresu ruchomosci kregostupa.

Niniejsza praca potwierdza badania innych naukowcow
na temat skutecznosci zabiegu krioterapii ogolnoustrojowej
skojarzonej z kinezyterapia.

WYNIKI

Wedlug Skali Numerycznej w grupie badanej przed
10-dniowym cyklem zabiegéw fizjoterapeutycznych
$rednia ocena nasilenia dolegliwo$ci bolowych wyniosta
5,3 pkt. Po serii zabiegéw wynik osiagnal 3,8 pkt, co ws-
kazuje na zmniejszenie bdlu $rednio o 1,5 pkt. W grupie
kontrolnej dolegliwosci bolowe ulegly zmniejszeniu o 0,6
pkt, z 5,4 do 4,8 pkt (Ryc. 1).

Wedtug kwestionariusza Laitinena (suma punktéw)
w grupie badanej przed prowadzong fizjoterapig srednie
nasilenie dolegliwo$ci bélowych oscylowato na poziomie
4,3 pkt, po serii zabiegdéw na poziomie 3,3 pkt; wynik ulegl
zmniejszeniu $rednio o 1,0 pkt. W grupie kontrolnej $red-
nie nasilenie dolegliwo$ci bolowych uleglo zmianie $rednio
0 0,5 pkt z 4,8 do 4,3 pkt. Calo$¢ przedstawia rycina 2.

Wedlug testu Schobera w grupie badanej srednie wartosci
wynosity odpowiednio 1,9 cm dla zgiecia przed serig zabie-
gow fizjoterapeutycznych i 2,7 cm po calej serii oraz 3,0 cm
dla wyprostu przed fizjoterapia i 3,3 cm po cyklu zabiegdw.
W grupie kontrolnej sredni wynik zgiecia przed fizjoterapia
osiggnal warto$¢ 2,0 cm, po calej serii wynidst 2,5 cm. Ruch
wyprostu przed fizjoterapig osiagnal warto$¢ 2,9 cm, oraz
3,3 cm po serii zabiegéw. Wedtug testu Schobera w grupie
badanej wykazano srednig poprawe ruchomosci zgiecia w od-
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cinku ledzwiowym kregostupa 0 0,8 cm, a wyprostu 0 0,3 cm.
W grupie kontrolnej zaobserwowano $rednig poprawe ruchu
zgiecia 0 0,5 cmiwyprostu o 0,4 cm. Calo$¢ obrazuje rycina 3.

WNIOSKI

Seria 10 zabieg6w krioterapii ogélnoustrojowej skojarzone;j
z kinezyterapig moze wplywa¢ na zmniejszenie nasilenia
dolegliwosci bélowych i poprawe zakresu ruchomosci
odcinka ledzwiowego u pacjentéw z chorobg zwyrodnie-
niowa kregostupa. Niezbedne wydaja si¢ by¢ dalsze badania
kliniczne na wiekszej grupie pacjentéw i o wydtuzonym
czasie terapii.
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STRESZCZENIE

Wstep: Sprawnos¢ fizyczna i funkcjonalna jest kluczowym elementem samodzielnosci i jakosci zycia cztowieka. Jest przede wszystkim czynnikiem przeciwdziatajacym zaréwno
utracie zdrowia, jak i niezaleznosci. Jej poziom zalezy od nas i ma wptyw na to, jak bedzie przebiegac nasza starosc. Istnieje wiele badan naukowych na temat sprawnosci
fizycznej i funkcjonalneji jej roli w prewencji chordb i utrzymania samodzielnosci. Dzieki niej osoby w podesztym wieku maja szanse zachowac swoja funkcjonalng niezaleznos¢,
co polepsza jakosci zycia.

Cel pracy: Ocena wptywu czasu trwania kinezyterapii na poprawe sprawnosci fizycznej i funkcjonalnej u pacjentdw hospitalizowanych na oddziale geriatrycznym.
Materiati metody: Badaniem objeto 40 losowo wybranych 0s6b w wieku starszym przebywajacych na oddziale geriatrii. Wszyscy pacjenci wzieli udziat w badaniach pierwszy
raz przed kinezyterapia drugi raz po jej zakoriczeniu. Badania zostaty przeprowadzone w oparciu o wybrane elementy kompleksowej oceny geriatrycznej. U kazdego z pacjentéw
do oceny podstawowych i ztozonych czynnosci zyciowych uzyto testu ADL i IADL, do oceny sprawnosci fizycznej zastosowano test SPPB( Short Physical Performance Battery).
Wyniki: Uzyskane wyniki badar wykazuja ze wydtuzenie kinezyterapii ma istotne znaczenie dla poprawy sprawnosci funkcjonalnej i fizycznej.

Whioski: Po przeprowadzeniu badania zauwazono, ze pacjenci poddawani kinezyterapii powyzej czterech dni na oddziale maja lepsze wyniki. Podsumowujac, mozna stwierdzic,
ze szybkie wdrozenie kinezyterapii pozwalajace na jej wydtuzenie znacznie poprawia sprawnos¢ pacjentéw.

SEOWA KLUCZOWE: podeszty wiek, sprawnos¢ funkcjonalna, sprawnos¢ fizyczna

ABSTRACT

Introduction: Physical and functional fitness plays the key role in an independent, quality life of patients. Primarily, it prevents deterioration of health and loss of independence.
Our degree of physical fitness depends on us and determines our old age life. There has been lots of scientific research into physical and functional fitness and its role in disease
prevention and maintaining independence. With physical and functional fitness, older people have the chance to maintain their functional independence and improve quality of life.
The aim: To evaluate the effect of duration of kinesitherapy on the improvement of physical and functional fitness in patients hospitalized at a geriatric ward.

Material and methods: The study involved 40 randomly selected, old-age patients hospitalized at a geriatric ward. All the patients took part in the study two times — both
before and after kinesitherapy. The study was carried out on the basis of selected elements of comprehensive geriatric assessment. ADL and IADL tests were used for each patient
to assess both basic and complex aspects of life functions. To assess physical fitness, SPPB (Short Physical Performance Battery) tests were employed.

Results: The results show that the longer of kinesitherapy process, the better improvement of functional and physical fitness.

Conclusions: The test showed that patients who had underwent kinesitherapeutic intervention for more than four days at the ward had better results. To sum up, it can be
concluded that quick implementation of kinesitherapy, thus making the kinesitherapy process longer, significantly improves patients' fitness.

KEY WORDS: old age, physical fitness, functional fitness

Wiad Lek 2018, 71, 8, 1480-1488

WSTEP

Proces starzenia si¢ organizmu ludzkiego jest nieuchronny,
a starzenie populacji z dynamicznym wzrostem odsetka osob
najstarszych, po 80. roku Zycia, staje si¢ wyzwaniem ochrony
zdrowia i instytucji opieki spolecznej. Zaawansowany wiek
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charakteryzuje si¢ pogarszajacy si¢ sukcesywnie sprawnoscig
oraz czesto narastajacg wielochorobowoscig i pojawianiem si¢
zespolow geriatrycznych, takich jak zaburzenia mobilnosci,
zawroty glowy, zaburzenia réwnowagi i upadki, nietrzymanie
zwieraczy, zaburzenia funkgcji poznawczych. Nakladanie si¢
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tej polipatologii na fizjologiczne zmiany starcze, wspotistnie-
jace czesto z niezdrowym stylem Zycia charakteryzujacym sie
brakiem aktywnosci fizycznej, przyczynia sie do ograniczen
fizycznych i funkcjonalnych. Pojecie sprawnosci funkcjonalnej,
zwanej réwniez czynnosciows, charakteryzuje zdolnos¢ do bycia
samodzielnym w zaspokajaniu wlasnych potrzeb zyciowych. Jej
pogorszenie negatywnie wplywa na zdolnos¢ do podejmowanie
ztozonych, a w dalszej perspektywie réwniez podstawowych
czynnosci dnia codziennego, prowadzac do utraty samodziel-
nosci. Zaawansowanie schorzen w wieku podeszlym z ich
zaostrzeniami, nakladaniem si¢ choréb ostrych, w sytuacji ogra-
niczenia rezerw i sit obronnych organizmu czesto wymaga ho-
spitalizacji. Pobyt w szpitalu 0sdb starszych, mimo koniecznosci
wynikajacej ze stanu zdrowia, moze mie¢ tez skutki negatywne.
Ocena stanu funkcjonalnego pacjentéw w wieku 70 i wigcej lat
hospitalizowanych z przyczyn internistycznych wykazala, ze
jakkolwiek blisko pofowa chorych zachowuje swoja sprawnos¢
w trakcieleczenia szpitalnego, to ponad 30% hospitalizowanych
wypisywana byla ze szpitala w stanie funkcjonalnym gorszym
niz przed przyjeciem do szpitala [1-3].

Pogorszenie funkcjonalne zwigzane z hospitalizacja definio-
wane jest jako utrata w okresie od przyjecia do wypisu ze szpitala
zdolnos$ci wykonywania przynajmniej jednej z podstawowych
czynnosci codziennych (ADL — Activities of Daily Living) warun-
kujacych podstawowg samoobstuge. Wynikiem tych obserwacji
jest wprowadzenie pojecia niesprawnosci zwigzanej z hospita-
lizacjg (hospital associated deconditioning, hospital associated
disability, post-hospital syndrome, iatrogenic disability) [4-8].

Zjawisko pogorszenia funkcjonalnego warunkowane jest wie-
loma czynnikami, jak stan zdrowia, sprawno$¢ fizyczna i jako$¢
codziennego funkcjonowania przed hospitalizacja, obecnos¢
zespolow geriatrycznych, rodzaj i stan zaawansowania choroby
bedacej przyczyna hospitalizacji oraz warunkami hospitalizacji:
jej dtugoscia, zapleczem, mobilnoscig w czasie jej trwania, czasem
unieruchomienia, zbyt matym wsparciem samodzielnosci i wy-
muszong niesprawnoscig, zaburzeniami odzywiania, powikta-
niami hospitalizacji (infekcje, majaczenie, upadki). Wydaje sie to
szczegOlnie istotne w kontekscie obserwacji wskazujacej na fakt, iz
starsi hospitalizowani pacjenci ponad 80% czasu spedzaja widzku
(Brown). Jedng z metod zapobiegania utraty samodzielnosci jest
wezesne uruchamianie, wspieranie mobilnosci i kinezyterapia,
chociaz dotychczasowe wyniki oceniajace znaczenie kinezyterapii
w trakcie hospitalizacji sg niejednoznaczne [9].

CEL

Celem pracy byta ocena wplywu czasu trwania kinezyte-
rapii na stan funkcjonalny i sprawnos¢ fizyczng pacjentow
hospitalizowanych na oddziale geriatrycznym.

MATERIAL METODY

PACJENCI

Do badan wlaczono pacjentéw w wieku 65 lat i wiecej ho-
spitalizowanych na oddziale geriatrycznym spelniajacych
kryteria wiaczenia do badan.

Kryterium wlaczenia:
o wiek 65 lat i wiecej

Kryterium wykluczenia:
o potwierdzony w dokumentacji pacjenta terminalny stan

pacjenta

« zaburzenie funkcji poznawczych odpowiadajace ote-
pieniu lub depresja
o brak zgody na udzial w badaniu
Wlaczeni do badania pacjenci zostali podzieleni losowo na
dwie grupy zaleznie od czasu trwania kinezyterapii. W obu
grupach prowadzono kinezyterapi¢ ogélnousprawniajaca
indywidualng, w pierwszej grupie trwajacg ponizej pigciu
dni, wdrugiej grupie 5 dnii wi¢cej. Badania przeprowadzo-
ne zostaly na oddziale Choréb Wewnetrznych i Geriatrii
Szpitala Uniwersyteckiego w Krakowie. Badanie uzyskalo
zgode Komisji Bioetycznej Uniwersytetu Jagiellonskiego
(nr 1072.6120.73.2017). Wszyscy pacjenci wyrazili zgode
na udzial w badaniu.

BADANIA

U wszystkich wiaczonych do badania pacjentéw zebrano
dane kwestionariuszowe: wiek, pte¢, rodzaj wykonywanej
pracy, miejsce zamieszkania, rodzaj choréb przewleklych,
a takze przeprowadzono dwukrotng ocene sprawnosci
funkcjonalnej i sprawnosci fizycznej w oparciu o wybrane
elementy kompleksowej oceny geriatrycznej. Pierwsza
ocena przeprowadzona byla po otrzymaniu zlecenia na
kinezyterapie pacjenta, przed jej rozpoczeciem, druga po
zakonczeniu indywidualnej terapii ruchowej z pacjentem.

U kazdego z pacjentéw przeprowadzono badanie:

o pomiaru wzrostu i masy ciala oraz obliczono wskaznik
masy ciala (BMI) - jako iloraz masy ciala podanej w kilo-
gramach przez kwadrat wzrostu podanego w metrach;

esprawnosci w zakresie podstawowych czynnosci
zyciowych ADL, stosujac skale Katza. Ocenia ona 6 pod-
stawowych czynnosci samoobstugowych: podstawowg
mobilnos¢, zdolnos¢ samodzielnego ubierania si¢ i rozbie-
rania, korzystania z toalety, kontrolowanie podstawowych
czynnosci fizjologicznych, samodzielno$¢ w myciu sie
i spozywaniu positkow. W sytuacji utrzymania samodziel-
nosci w danym zakresie pacjent uzyskuje 1 punkt, a jej
braku — 0 punktow, zatem zakres wynikow waha sie od 0 do
6. Im mniej punktéw zostanie osiggnietych, tym bardziej
dana osoba potrzebuje pomocy innych w wykonywaniu
podstawowych czynno$ci w zyciu codziennym [10];

o sprawnosci w zakresie zlozonych czynnosci codziennych
—IADL (Instrumental Activities of Daily Living) - z zastoso-
waniem skali Lawton. Obejmuje ona osiem czynnosci takich
jak: korzystanie z telefonu, prace domowe, przygotowywanie
positkow, zakupy, korzystanie ze Srodkéw transportu, samo-
dzielne przyjmowanie lekéw, naprawy domowe, gospoda-
rowanie pieniedzmi. Dla kazdej czynnosci mozna uzyskac
nastepujagce punkty: 1 — nie jeste$ w stanie, 2 — z niewielka
pomocy, 3 — bez pomocy. Ostateczny wynik jest sumg
uzyskanych punktéw za wszystkie czynnosci i zawiera si¢
w przedziale od 8 do 24 punktéw [11]. Wyzsza punktacja
skali odpowiada lepszej sprawnosci i samodzielnosci;
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o sprawnosci fizycznej z wykorzystaniem testu Short
Physical Perfomance Battery, (SPPB). Test ten sktada si¢
z trzech czesci i obejmuje ocene:

1. Wstawania z krzesta i siadania bez pomocy rak (SST
— sit to stand test). Zeby ocenié wytrzymato$¢ i site kon-
czyn dolnych badany ma za zadanie ulozy¢ skrzyzowane
konczyny gérne na klatce piersiowej. Przy pomyslnie
prawidlowo wykonanej jednej probie siadania i wstania
z krzesta, osoba badana wykonuje pieciokrotne powto-
rzenie tego ¢wiczenia najszybciej jak tylko potrafi. Wynik
stanowi czas wykonania zadania, za ktory przydzielane sg
punkty wedlug ponizszych kryteriéw: >60 s (0 pkt), 216,7
simniej niz 60 s (1 pkt), 16,69-13,7 s (2 pkt), 11,2-13,69
s (3 pkt), 11,19 s (4 pkt).

2. Zdolnosci utrzymania réwnowagi przez okres 10 s
w trzech pozycjach stdp: stopy zlgczone réwnolegle obok
siebie (SS —Side-by-side), pozycja semi-tandem (jedna
noga w wykroku do przodu w sposéb taki, aby bok piety
tej stopy dotykal duzego palca drugiej stopy; STS — Semi
Tandem Stand) i w pozycji tandem (stopa przed stopa, aby
pieta jednej stopy dotyka palcow drugiej stopy; TS — Tan-
dem Stand). Nastepna pozycje przyjmuje si¢ tylko wtedy,
gdy w poprzedniej badany utrzymal réwnowage przez 10
s. Jezeli pacjent nie podjal proby albo jego czas byt <10 s
dla SSiSTS iponizej 3 s dla TS, to otrzymuje 0 pkt. Jezeli
czas pacjenta byl 210 s dla SS i STS i =23 oraz <10 s dla
TS, to pacjent otrzymuje 1 pkt. Dwa punkty dla testu TS
przyznaje sie w przypadku utrzymania rownowagi przez
co najmniej 10 s. Catkowity wynik jest suma trzech testow
stania i miesci sie w przedziale 0—4 pkt. Zero punktow
otrzymuje pacjent, ktory w trzech pozycjach stop nie byl
w stanie wykona¢ ¢wiczenia albo czas utrzymania réwno-
wagi byt zbyt krétki. Catkowity wynik réwny 4 oznacza, ze
pacjent uzyskat najlepszy czas w kazdym z trzech testow.

3. Predkosci chodu — zadaniem osoby badanej jest
przejscie dystansu czterech metréw w swoim normalnym
tempie. Czas rozpoczynamy mierzy¢ wiaczajac stoper
w momencie komendy ,, start” i mierzymy do momentu
przekroczenia linii wyznaczajacej dystans czterech metréw.
Badanie przeprowadzone jest dwukrotnie, a uwzglednia
sie krotszy czas, za ktory przydzielane sa punkty wedlug
ponizszych kryteriow: niezdolny do przejscia (0 pkt), 28,7 s
(1 pkt), 6,21-8,7 s (2 pkt), 4,82- 6,2 s (3 pkt), <4,82 s (4 pkt).

W kazdym zakresie (1-3) testu SPPB osoba badana
uzyskuje od 0 do 4 punktéw [12-14]. Ocena wykonania
tych zadan, wymagajacych wytrzymalosci i sity migsni,
sprawnosci rownowagi i chodu, uznawana jest za narzedzie
identyfikacji 0sob w wieku starszym zagrozonych pogor-
szeniem lub utratg sprawnosci [15-17].

Kinezyterapie prowadzono codziennie od poniedziatku
do piatku, czas trwania pojedynczej sesji wynosil kazdo-
razowo 45 minut. Schemat terapii ruchowej byt dobierany
indywidualnie do potrzeb i mozliwosci pacjenta i zalezal
od typu schorzenia, wydolnosci organizmu jak i rodzaju
niepelnosprawnosci u pacjentow. W sklad schematu wcho-
dzily ¢wiczenia rozciagajace, ¢wiczenia czynne konczyn
gornych i konczyn dolnych, ¢wiczenia samowspomagane,
¢wiczenia z elementami PNF (prioprioreceptywne torowa-
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nie nerwowo-miesniowe), ¢wiczenia oddechowe, trening
na cykloergometrze rowerowym, ¢wiczenia aerobowe,
réwnowagi, ogolnokondycyjne, oporowe, treningi sitowe.

METODY STATYSTYCZNE

Do statystycznego opracowania wynikéw wykorzystano
pakiet statystyczny SPSS v.23. Zmienne ilo$ciowe zapre-
zentowano podajac mediang pierwszy (Q1) i trzeci kwartyl
(Q3) oraz warto$¢ minimalng i maksymalna, za$ zmienne
jakosciowe zaraportowano podajac procent i liczbe. Do
poréwnania zmiennych ilosciowych pomigedzy dwoma
grupami wykorzystano test U Manna-Whitney’a, za$ do
poréwnania pomiardw przed kinezyterapig i po niej uzyto
testu Wilcoxona. Zmienne jakosciowe poréwnano testem
chi-kwadrat lub dokfadnym testem Fishera, jezeli zaszta
taka potrzeba, co odnotowano w tabelach symbolem
gwiazdki. Zastosowane testy byty dwustronne, a przyjety
poziom istotnosci (o) wynosit 0.05. Dodatkowo dla wszyst-
kich testéw policzono parametr bedacy réznicg uzyskanych
przez badanych wynikéw przed kinezyterapig i po jej
zakonczeniu, ktéry pokazuje wplyw terapii ruchowe na
otrzymane wyniki. Pacjent mogt otrzymac jedna z trzech
mozliwosci: pogorszenie, brak réznicy, poprawa.

WYNIKI

W badaniu udzial wzigto 40 pacjentéw (21 kobiet, 19
mezczyzn). Sredni wiek badanych wynosil 78 lat, $redni
czas hospitalizacji 10,6 dnia . Wielochorobowos¢, jako
typowe zjawisko u 0séb w podesztym wieku, obejmowata
zdecydowang wigkszos¢ pacjentow, ktorzy wzieli w udzial
w badaniu. Najczesciej wystepujacymi schorzeniami prze-
wleklymi byly: zawat serca, przewlekla niewydolnos¢ serca
(CHF), choroby naczyn obwodowych, przewlekle choroby
pluc, choroby tkanki facznej, choroby wrzodowe, cukrzyca,
choroby nerek, choroby watroby.

Nie zaobserwowano statystycznie istotnych réznic
pomiedzy parametrami charakteryzujacymi obie grupy
(Tab. I). Mediana wieku w obu grupach byta podobna
(77 lat vs. 78,5 roku). Odsetek mezczyzn byt zblizony do
odsetka kobiet w kazdej z grup, wigkszo$¢ ankietowanych
wykonywata prace umystowg, wszystkie osoby pochodzily
z miasta, pomiar BMI wahat sie od 17,5 do 35,7, za$ doba
hospitalizacji rozpoczecia kinezyterapii wahala sie od 1
do 22 dni (Tab. I).

Dla testu ADL nie osiagnieto statystycznej istotnosci
w roznicach pomiedzy grupami ani przed ani po kine-
zyterapii. Umiarkowane uposledzenie sprawnosci miato
38%, a sprawnos$¢ — 63% w grupie kinezyterapia do 4.
doby. Odsetek w grupie kinezyterapia 5 dni i wigcej wy-
nosit odpowiednio 33% i 58% (p=0,750%). Po kinezyterapii
w obydwu grupach wszyscy pacjenci osiggneli sprawnos¢.
Poprawe zanotowano u 58% dla 5 dni kinezyterapii lub
wiecej i 38% w grupie 4 dni i mniej (p=0,197).

Wyniki sprawnos$ci w zakresie ztozonych funkcji Zycio-
wych IADL (Tab. II) pokazuja, ze w grupie z liczba dni
kinezyterapii 5 i powyzej uzyskano przecigtng poprawe
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Tabela I. Charakterystyka grup.

Kinezyterapia

Kinezyterapia

d‘(’N":‘:‘;';'y 5 doba i wiecej (N=24) P
Wiek (lata) 7 (6751—9847,5) 78'56(7758;34’5) 0,989
Ptec 0,698
Mezczyzna 44% (7) 50% (12)
Kobieta 56% (9) 50% (12)
Rodzaj pracy 0,061*
Fizyczna 6% (1) 33% (8)
Umystowa 94% (15) 67% (16)
Nie pracuje -
Miejsce zamieszkania
Miasto 100% (16) 100% (24)
Wie$ -
5 4 20 25 50
Doba hospitalizacji 5(2-6,5) 4(2,5-7) 0933
rozpoczecia rehabilitacji 2-11 1-22 !
Liczba choréb 6,53(111 69,5) S,SZ(E2 (2)3,8) 0,366

* dokfadny test Fishera

na poziomie 4 punktéw, podczas gdy w grupie ponizej
5 dni kinezyterapii - jednego punktu. Réznice miedzy
tymi grupami sg istotne statystycznie (p=0,001). W obu
grupach zaobserwowano statystycznie istotng poprawe po
kinezyterapii w stosunku do wynikéw przed kinezyterapia
(p dla testow Wilcoxona). U 96% pacjentéw z grupy po-
wyzej 4 dni kinezyterapii odnotowano poprawe, podczas
gdy w drugiej grupie ten odsetek wynidst 69%, a u jednej
osoby z tej grupy zanotowano pogorszenie.

Dla testu SST (Sit to stand test) nie odnotowano staty-
stycznej rdznicy w poprawie (p=0,667*) Procent poprawy
w grupie mniej niz 5 dni kinezyterapii wyniost 44%,
a w grupie 5 dni i powyzej — 58%. Grupy te nie roznity
sie statystycznie w wynikach miedzy sobg ani przed ki-
nezyterapig (p=0,431*) ani po kinezyterapii (p=0,781%*).
Jedna osoba w grupie z dtuzszym czasem kinezyterapii
osiggneta czas wykonania testu <11,19 s zaréwno przed
kinezyterapig, jak i po niej. Prawie polowa 0séb w kazdej
z grup osiaggata wynik >16,7 s i mniejszy od minuty.

Dla wszystkich trzech testow stania (Tab. III) nie od-
notowano réznic w wynikach pomiedzy grupami przed
kinezyterapig i po niej. Dla testu stania ze stopami obok
siebie ponad potowa pacjentéw (88% vs. 63%) utrzymywata
pozycje przez ponad 10 s, a po kinezyterapii tylko u jed-
nego pacjenta nie odnotowano poprawy. Dla testu stanie
w pozycji semi-tandem odsetek pozytywnych wynikéw nie
osiggnat polowy (44% vs. 13%), za$ wigksza i istotng po-
prawe odnotowano w grupie kinezyterapii powyzej 4 doby
(p=0,037). Najstabsze wyniki osiagneli pacjenci w tescie
stanie w pozycji tandem, poniewaz tylko dwdch osiagneto

dobry wynik przed kinezyterapia. Lepsza poprawe odno-
towano w grupie kinezyterapii powyzej 4. doby (p=0,007)

Zardéwno dla testu rownowagi (Tab. 4), jak i wyniku testu
chodu (Tab. V) grupy nie r6znily si¢ miedzy sobg istotnie
przed kinezyterapig i po niej, ale lepsza i istotng staty-
stycznie poprawe zaobserwowano w grupie osob z terapig
ruchowg 5 doéb lub wiecej. Dla testu rownowagi (catkowity
wynik) tylko u 1 osoby nie byto réznicy w poréwnaniu
z potowa 0s6b z grupy co najwyzej 4 doby, podczas gdy
dla wyniku testu chodu u 67% byta poprawa vs. 25%. Dla
testu szybkosci chodu odnotowano statystycznie istotng
poprawe po kinezyterapii w stosunku do wynikéw przed
kinezyterapia (p dla testow Wilcoxona) osobno w grupie
do 4 dni kinezyterapii i powyzej 4 dni. U 93% pacjentéow
z grupy powyzej 4 dni kinezyterapii odnotowano krétszy
czas wykonania zadania, podczas gdy w drugiej grupie ten
odsetek wynidst 80%.

DYSKUSJA
Z przeprowadzonych badan wynika ze czas kinezyterapii
hospitalizowanych oséb starszych ma istotne znaczenie
w poprawie sprawnos$ci. Wydluzenie kinezyterapii juz
powyzej czterech dni, gdy czas hospitalizacji waha si¢ od
kilku do kilkunastu dni, a érednio wynosi 10 dni znacznie
iistotnie statystycznie polepsza sprawno$¢ fizyczng i funk-
cjonalng w szczegdlnosci w przypadku zlozonych funkcji
zyciowych (IADL). Osoby hospitalizowane dluzej, u kto-
rych zachowana byta ciaglos¢ kinezyterapii osiggaly lepsze
wyniki. Zaobserwowano, ze im dluzsza byta kinezyterapia,
tym pacjenci osiagali lepsze wyniki w poszczegolnych te-
stach. Dlatego wazne jest by wprowadzac¢ jak najszybciej
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Tabela I1. Test sprawnosci w zakresie ztozonych funkji zyciowych IADL.

Kinezyterapia

Kinezyterapia

do 4 doby PR P
(N=16) 5 doba i wiecej (N=24)
IADL (zakres wynikéw od 8 do 24)
Przed kinezyterapia 160 (11; ’2531 85) 140 (1102_’52;1 6:5) 0,040
Po kinezyterapii 185 1(13(2);’20’0) 190 1(11%;20’0) 0,665
1,0 (0-2.5) 4,0 (2-5)
Réznica (po - przed) 2;5 0-10 0,001
P=0,010** P<0,001**
Wynik réznicy pomiaréw 0.029*%
Pogorszenie 6% (1) 0% (0)
Brak roznicy 25% (4) 4% (1)
Poprawa 69% (11) 96% (23)
* dokfadny test Fishera

** test Wilcoxona

terapie ruchowy, by wydluzy¢ maksymalnie czas kinezy-
terapii i osiggnac efekt kilkudniowej terapii. Badania
Bachman, ktérych celem byta ocena terapii ruchowej
szpitalnej zaprojektowanej specjalnie dla pacjentdéw geria-
trycznych w poréwnaniu do zwyklej opieki nad stanem
funkcjonalnym, wykazaly, podobnie jak w badaniach
wlasnych, ze szpitalna terapia ruchowa specjalnie zapro-
gramowana dla pacjentow geriatrycznych ma potencjat do
polepszenia wynikéw w odniesieniu do sprawnosci. W ba-
daniach wzigto po uwage randomizowane badania klinicz-
ne dajace 17 badan klinicznych z 4780 osobami [18]. Do
analogicznych wnioskéw doszta Deskur-Smielecka, od-
krywajac, ze udzial juz w 6-7-tygodniowym programie
treningowym, odbywajacym si¢ w warunkach pobytu na
oddziale dziennym pozytywnie wplywa na wydolnos¢ fi-
zyczng u osob starszych. Obserwowana poprawa jest
zwlaszcza wyraznie zauwazona u pacjentdéw z bardzo malg
wydolnoscig fizyczna[19]. Koniecznos¢ wprowadzania
odpowiednio dlugo trwajacej kinezyterapii potwierdzaja
tez badania Sager, ktdre zawieraly wyniki funkcjonalne
starszych pacjentow w wieku 70 lat i starszych hospitali-
zowanych w okresie 3 miesiecy z powodu ostrych stanéw
chorobowych. Badania te wykazaly, ze u 31% pogorszyly
sie podstawowe czynnosci Zyciowe w poréwnaniu ze sta-
nem przed hospitalizacjg [20]. Badania przeprowadzone
przez, ktére dotyczyly niskiej mobilnosci w okresie hospi-
talizacji i spadku funkcjonalnosci u starszych oséb zaob-
serwowaly, ze znaczna cze$¢ uczestnikéw badania obnizy-
ta swojg sprawnos¢ w trakcie hospitalizacji. Badania po-
twierdzajg badanie wlasne o konieczno$ci wprowadzania
jak najdluzej trwajacej kinezyterapii. W badaniach tych
wzieto udzial 525 pacjentéw hospitalizowanych z powodu
ostrego stanu chorobowego. Pacjenci, ktorzy wykazywali
sie wyzsza mobilnoscig w okresie hospitalizacji osiagneli
lepsze wyniki od pacjentéw z nizszg mobilnoscig [21].
W badaniach Cunthia M. Boyd, ktdre obejmowaly analize
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badan pacjentéw 70-letnich i starszych w zakresie ADL
w latach 1993-1998 hospitalizowanych w szpitalach uni-
wersyteckich w Cleveland oraz szpitalu miejskim w Ohio
dane zostaly zebrane w wywiadach z pacjentami w chwili
przyjecia do szpitala i wypisu ze szpitala, a takze poprzez
rozmowy telefoniczne 1, 3, 6 i 12 miesiecy po wypisaniu
ze szpitala. Wyniki tych badan, podobnie jak badania
wlasne, potwierdzajg istotno$¢ kinezyterapii klinicznej,
gdyz pokazujg, ze spadek funkcji ADL w zakresie samo
opieki zwigzany z hospitalizacja z powodu choréb medycz-
nych jest czesto istotnym i wysoce chorobowym czynni-
kiem dla oséb starszych [22]. Badania przeprowadzone
przez Zasadzka test SPPB zostal wykorzystany jako jeden
z istotnych elementéw kompleksowej oceny u 0séb star-
szych. W badaniu wzieto udzial 100 oséb powyzej 65. roku
zycia pozostajacych na oddziale rehabilitacyjnym przez
okres 4-5 tygodni oraz nast¢pnie kontynuujacych samo-
dzielnie ¢wiczenia w domu w czasie trzech miesigcy. W trak-
cie kinezyterapii szpitalnej, podobnie jak w badaniach
wlasnych, uzyskane wyniki w tescie SPPB ulegly poprawie,
w tym przypadku $rednio o prawie jeden punkt. Zauwa-
zona poprawe sprawnosci, ktora utrzymata sie w czasie
trzech miesiecy wykonywanych samodzielnie ¢wiczen
w domu [23]. Do podobnych wnioskéw doszedli Protas
i wsp. W swoich badaniach wykonywanych wsréd oséb
starszych usprawnianych w czasie 3 miesiecy udowodnili
przydatnos¢ testu SPPB w ocenie skutecznos$ci podjetej
kinezyterapii [24]. Roczne badanie randomizowane Paho-
raiwsp. w ktorych braly udzial osoby starsze, malo aktyw-
ne, z ryzykiem niepelnosprawnosci, w przedziale wieko-
wym 75-89 lat wykazaly, ze osoby badane, ktére braly
udzial w treningu fizycznym poprawity sprawno$¢ fizycz-
ng w tescie SPPB [25]. Badania Deborah E. Barnes doty-
czace przewidywania powrotu do zdrowia pacjentow,
ktorzy stali sie niepelnosprawni podczas hospitalizacji
kluczowymi czynnikami predykcyjnymi wyzdrowienia,
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Tabela lll. Testy rownowagi statycznej — wyniki dla 3 testow stania

Kinezyterapia
do 4 doby (N=16)

Kinezyterapia p
5 doba i wiecej (N=24)

Stanie ze stopami obok siebie - utrzymuje pozycje przez 10 sekund

Przed kinezyterapia 88% (14) 63% (15) 0,256*
Po kinezyterapii 100% (16) 96% (23) 1*
Wynik réznicy pomiaréw 0,148*
Brak réznicy 88% (14) 63% (15)
Poprawa 13% (2) 38% (9)
Stanie w pozycji semi-tandem - utrzymuje pozycje przez 10 sekund
Przed kinezyterapia 44% (7) 13% (3) 0,086*
Po kinezyterapii 69% (11) 71% (17) 1%
Wynik réznicy pomiaréw 0,037
Brak réznicy 63% (10) 29% (7)
Poprawa 38% (6) 71% (17)
Stanie w pozycji tandem - utrzymuje pozycje przez 10 sekund
Przed kinezyterapia 13% (2) 0% (0) 0,058*
Po kinezyterapii 31% (5) 29% (7) 0,620*
Wynik réznicy pomiaréw 0,007*
Brak réznicy 50% (8) 8% (2)
Poprawa 50% (8) 92% (22)
* dokfadny test Fishera
Tabela V. Test rownowagi statycznej — catkowity wynik.
Ki::zz::)r;;)ia Kinezyterapia p
(N=16) 5 doba i wiecej (N=24)
Przed kinezyterapig 0,061*
0 13% (2) 42% (10)
1 38% (6) 46% (11)
2 13% (2) 4% (1)
3 25% (4) 8% (2)
4 13% (2) 0% (0)
Po kinezyterapii 0,757*
1 19% (3) 17% (4)
2 25% (4) 13% (3)
3 25% (4) 38% (9)
4 31% (5) 33% (8)
Wynik réznicy pomiaréw 0,001*
Brak réznicy 50% (8) 4% (1)
Poprawa 50% (8) 96% (23)

* dokfadny test Fishera

niepelnosprawnosci lub zgonu byly takze m.in. zaleznosci
IADL dwa tygodnie przed przyjeciem, liczba zaleznosci
ADL przy wypisaniu. Wedle tych badan w ciggu roku po
hospitalizacji 36% pacjentéw wyzdrowialo, 27% stalo sie
niepelnosprawne, a 37% zmarlo. Ostateczny indeks pro-

gnostyczny, podobnie jak badania wtasne, wykazuje jak
wazna jest kinezyterapia kliniczna, gdyz istotne jest by
w trakcie hospitalizacji nie dochodzilo do obnizenia za-
leznosci ADL [26]. Na podstawie swoich badan na temat
minimalizowania zaburzen réwnowagi u osob starszych
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Tabela V. Wynik testu chodu.

Do 4 doby (N=16)

5 doba i wiecej (N=24) p*

Test szybkosci chodu (czas w sekundach zdwoma miejscami po przecinku)

6,58 (5,15-8,7)

8,23 (6,12-9,54)

Przed kinezyterapia 295-21,43 431-14,59 0,419
Po inezyterapi 625 (4548145 736 563849 0307
-0,42 (-1;-11) -0,87 (-1,97;-0,22)
Réznica (po - przed) -6,09;1,52 -5,98;3,34 0,272
P=0,069** P=0,008**
Test szybkosci chodu (ocena punktowa)
Przed kinezyterapia 0,099*
Nie wykonania ¢wiczenia 6% (1) 38% (9)
>8,7s 25% (4) 29% (7)
6,21-87s 38% (6) 17% (4)
4,82 - 6,20 sek. 13% (2) 13% (3)
<4,82 sek. 19% (3) 4% (1)
po kinezyterapii 0,271*
>8,7 sek. 25% (4) 33% (8)
6,21 - 8,7 sek. 44% (7) 33% (8)
4,82 - 6,20 sek. 6% (1) 25% (6)
<4,82 sek. 25% (4) 8% (2)
Wynik réznicy pomiaréw 0,019*
pogorszenie 6% (1) 4% (1)
brak réznicy 69% (11) 29% (7)
poprawa 25% (4) 67% (16)
* doktadny test Fishera

Twardowska-Rejewska, wykazala, ze po dwoch miesigcach
wykonywanych ¢wiczen nastgpila poprawa tego parame-
tru. Autorka udowodnita, ze kazdy model wysitku fizycz-
nego jest dla oséb w podesztym wieku mobilizujacy, po-
niewaz korzystnie oddzialywuje na rownowage, stabilnos¢
ich postawy, pozycje ciala w przestrzeni, a takze poczucie
bezpieczenstwa i samodzielnosci [27]. Covinsky wykonat
badania na grupie 2293 pacjentéw w wieku 70 lat i starszych
opisujace zmiany w czynnosciach Zycia codziennego
(ADL) wystepujace przed przyjeciem do szpitala i po nim,
a takze przy wypisie. Trzydziesci pi¢¢ procent pacjentow
zmniejszyto funkcje ADL miedzy stanem poczatkowym
a momentem wypisu. Najstarsi pacjenci sa szczegolnie
narazeni na gorsze wyniki czynnosciowe, poniewaz sg
mniej sklonni do odzyskania funkcji ADL, majg wigksze
szanse na rozwiniecie nowych deficytow funkcjonalnych
podczas hospitalizacji [28].W badaniach Kuklinskiego
zastosowano program usprawniania u chorych w okresie
trzech tygodni, dzigki ktéremu uzyskano znaczacg popra-
we w stanie podmiotowym i przedmiotowym. Nastgpilo
ustgpienie dolegliwosci bolowych u 87%badanych. Z kolei
bardzo zadowalajace efekty uzyskano w tescie ,,Up and Go”.
Znacznie poprawila sie zdolnos¢ w zakresie czynnosci
w codziennym Zyciu, takich jak: ubierania si¢, samodziel-
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na kapiel, przygotowywania positkéw i innych czynnosci
zwiazanych z codziennym funkcjonowaniem. Po tym le-
czeniu az 88% senioréw bylo calkowicie samodzielnych.
Stad wysuwa si¢ analogiczny do badan wtasnych wniosek,
iz kinezyterapia lecznicza stanowi fundamentalny element
opieki medycznej 0séb starszych poprzez udostepnienie
ibranie czynnego i systematycznego udzialu w programie
leczenia fizykalno-usprawniajacego, co ma pozytywny
wplyw na utrzymanie sprawnosci funkcjonalnej w jak
najlepszej kondycji przez jak najdtuzszy czas [29].Ze wzgle-
du na wzrost liczby oséb w podesztym wieku w populacji
istnieje konieczno$¢ wprowadzenia standardow opieki
medycznej i dzialan prewencyjnych zmierzajacych do
utrzymania populacji w jak najlepszej kondycji psychicznej
i fizycznej. W ostatnim czasie osoby starsze coraz czesciej
wymagaja pomocy medycznej w ramach opieki szpitalnej
i ambulatoryjnej $wiadczonej przez specjalistyczne zakta-
dy opieki zdrowotnej [30]. U wiekszosci oséb w wieku
starszym niestety obserwuje si¢ znaczacy spadek aktyw-
nosci fizycznej, co nie jest bez znaczenia i przektada si¢ na
ograniczenie w codziennych czynnosciach, takich jak:
gotowanie, sprzatanie, praca, zakupy, sprzatanie itd. Tym-
czasem kluczowym elementem pomyslnego starzenia sie,
a takze polepszenia jakosci zycia u oséb starszych jest
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aktywnos¢ fizyczna indywidualnie dobrana do stanu zdro-
wia, jak rowniez mozliwosci osoby starszej [31, 32]. Pasek
w swoich badaniach udowodnil, iz trudne jest wprowa-
dzenie jednakowego programu usprawniania dla oséb
starszych, ale przede wszystkim nalezy zmierza¢ do wta-
$ciwego przeprowadzania ¢wiczen, gdyz oddziatywaja one
na polepszenie jakosci zycia, a w konsekwencji utrzymania
réwnowagi, jak rowniez zwigkszaja szanse na sprawniejsze
poruszanie si¢ i zahamowanie skutkdw starzenia [33].

WNIOSKI

W przeprowadzonych badaniach mozna zauwazy¢, ze
dlugo$¢ kinezyterapii ma istotny wplyw na poprawe
funkcjonowania pacjenta hospitalizowanego. Wydltuzenie
kinezyterapii (5 dni lub wigcej) znaczaco poprawia spraw-
no$¢ fizyczna i funkcjonalng. Szczegdlnie widoczne jest to
w wykonywaniu ztozonych funkgji Zyciowych (IADL), tak
potrzebnych do samodzielnego funkcjonowania. Staty-
styczne réznice na korzy$¢ dluzszego czasu kinezyterapii
odnotowano réowniez dla testow: stania w pozycji tandem
i semi-tandem, jak réwniez sumarycznego wyniku testow
stania oraz testu szybkosci chodu. W przebadanej grupie
40 pacjentow nie odnotowano statystycznie istotnych roz-
nic dla testu ADL i Sit to Stand miedzy grupami, chociaz
wiecej 0s6b, ktore byly poddawane terapii ruchowej 5 dni
lub dluzej uzyskalo poprawe w obu tych testach. Dlatego
istotne jest by kinezyterapia, gdy tylko nie ma istotnych
przeciwwskazan wlaczana byla do procesu leczenie jak
najszybciej od czasu przyjecia do szpitala, w szczegélnosci
gdy czas hospitalizacji wynosi od kilku do kilkunastu dni.
Kazdy dzien terapii ruchowej ma kluczowe znaczenie dla
poprawy sprawnosci pacjentow.
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ABSTRACT

Introduction: Polytrauma or multiple organ damage is connected with shock and organ failure, which in severely injured patients and if untreated quick can lead to death.).
The aim: To investigate levels of NO, NOx and H,$ in patients with acute trauma period at the time of hospitalization and for 24 hours after trauma.

Materials and method: Etiology of trauma: traffic accident — 78 %, drop from the altitude — 5 %, everyday trauma — 17 %. Blood tests were performed during patient admission and 24 hours after admission.
Results: Results of the study in patients with severe polytrauma showed increase of serum NO and its metabolites, but decrease of H2S. Suggest increase of NOx is connected with severity of
trauma and can be as indicator of prognosis for severity of injury in polytrauma. So detection of NO and its metabolites and H.S can be use as early markers of detection for severity of polytrauma.
Condlusions: Intensive care management in acute polytrauma period leads to increase of NO level and its metabolites on the background of H.S decrease. Detection of NO, NOx, H,S
and valuation of its balance in acute period of polytrauma can serve as severity indicators and prognosis of these disease. In comparation to general clinical parameters, gasotrasmitters
react on changes in homeostasis faster and more sensitive what allows to use them more widely as biomarkers of organ disfunction development in acute polytrauma period.

KEY WORDS: polytrauma, nitric oxide (NO), hydrogen sulfide (H,S), NO,+NO, (NOx)

INTRODUCTION
Polytrauma or multiple organ damage is connected with shock
and organ failure, which in severely injured patients and if
untreated quick can lead to death. It's well known that every
tissue damage is related to systemic inflammation, oxidative
stress and endothelial dysfunction [1]. Endothelial dysfunction
is characterized by release and decrease of different mediators,
especially gaseous messengers, such as Nitric Oxide (NO), Hy-
drogen sulfide (H,S) and Carbon monooxide (CO). In recent
years these substances, especially NO and H,S and their role in
endothelial dysfunction track attention of many scientists [2].
NO parts in regulation of metabolic processes and helps to
maintain human homeostasis. It has a wide range of action and
isinvolved in control of circulation, neurotransmission and im-
munomodulation [3]. NO also has a protective role in vascular
tone, as it prevents intravascular thrombosis by inhibition of
platelets adhesion and neutralization oxygen free radicals. But
in special conditions it can exert a proinflamatory effects [4].
Investigations, focused on different aspects of biological action
of NO don't loose its actuality and are quite promising [5].
H2S is synthesized from L-cystein by three enzymes:
cystathionine B-synthase (CBS), cystathionine y-lyase
(CSE) and 3-mercaptopyruvate sulfurtransferase (3-MST)
in cooperation with cysteine aminotransferase (aspartate
aminotransferase). It is believed that this gas is generated
in vesseles, kidney and brain [6]. It stimulates ATP- depen-
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dent potassium channels in smooth vascular cells, neurons
and nephrons, taking part in vascular tone regulation [7,8].
H,S in contrast to NO, has as vasorelaxing, then vasocon-
stricting effects [4]. But they are not fully understood.
There are many classifications of polytrauma due to its
severity, but they are not acute and have many disadvan-
tages [9]. There is a need to find an indicator, that could
serve as a marker dependent on severity of polytrauma.

THE AIM

To investigate levels of NO, NOx and H.S in patients with
acute trauma period at the time of hospitalization and for
24 hours after trauma.

MATERIALS AND METHODS

The investigation included 25 patients with polytrauma,
who undergo treatment in Lviv Emergency Hospital.
Hospitalization period was 0,5 hours.

Demographic period included age, sex and causes of
polytrauma. Mean age of all patients was 38,4+5,2 years.
Patients with comorbidities were excluded from investiga-
tion. In total 25 individuals 19 were male and 6 were female.
Etiology of trauma: traffic accident — 78 %, drop from the
altitude - 5 %, everyday trauma - 17 %.
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Table I. Comparable levels of NO, NOx, H2S and biochemical parameters in patients in different trauma periods

Acute period After 24-hours P-value
NO, pmol/L 0,34+0,02 0,43+0,02 p<0,01
NOx, pmol/L 2,29+0,13 2,80+0,14 p<0,01
H,S, umol/L 64,23+1,22 58,97+1,25 p<0,01
Hemoglobin, g/L 91,36+2,40 87,00+2,06 p>0,05
Hematocrite, % 30,40%1,14 29,28+0,87 p>0,05
Creatinin, pmol/L 84,60+6,95 102,55+6,99 p<0,05
Urea, mmol/L 9,33+0,85 11,03£0,65 p>0,05
Protein, g/L 58,36%0,90 35,82+4,94 p<0,01
Glucose, mmol/L 5,66+0,14 7,47+0,27 p<0,01
Fibrinogen, g/L 3,72+0,18 9,52+1,16 p<0,01
PTI, % 92,48+1,45 58,20+8,76 p<0,01
The severity of patient injury was determined according RESULTS AND DISCUSSION

to the ISS scoring system. Based on clinical state and ISS
score this group of patients was suffered from mild and
severe polytrauma. All subjects evaluated before and after
shock therapy. Blood tests were performed during patient
admission and 24 hours after admission. Initial blood
tests were taken to assess the serum concentration of NO,
NOx, H,S, glycaemia, total protein, creatinine, bilirubin,
fibrinogen, hematology (hemoglobin, hematocrit).

All patients undergo standard physical, laboratory and
instrumental examination due to Advanced trauma life
support (ATLS®): the ninth edition. ATLS Subcommittee;
American College of Surgeons, Committee on Trauma
(2013).

Exept standard examination additional blood samples for
NO and H,S were taken. Level of NO and the sum NO, +
NO, (NOx) was measured by Griess method [10]. Level of
H,S was measured by reaction with N,N-dymetil-para-fe-
nildyamin catalized by FeCl,.

Non-invasive central hemodynamic parameters, arte-
rial gasometry, abdomen and chest ultrasound, chest,
pelvis, skull and spine X-ray, brain and body computed
tomography, thoraco- and laparocentesis (if indicated)
were performed in all consecutive cases. Diagnostic and
antishock measures were held simultaneously.

Antishock therapy suggested control of bleeding, ade-
quate pain relief, providing of adequate gases’ metabolism.
A volume of infusion was determined on the base of
circulating blood volume deficite with targeted compen-
sation of acute blood loss. Urgent surgical procedures
were performed for salvage of a patient’s life. Each patient
underwent the correction of water-electrolyte balance and
metabolic violations, respiratory support if needed, anti-
bacterial therapy, analgosedation, correction of hemostasis
disorders, symptomatic therapy.

Continuous characteristics were represented using
means and standard deviations. Independent Student t-test
was used to compare differences between the different
groups. Analysis of data was performed and expressed as
(mean * SD).
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During analyses of damage severity it was revealed that
among investigated group of patients major were modest
damage (ISS and APACHE II). Intensive care therapy and
surgical treatment in patients during first 24 hours leads to
improvement of hemodynamic parameters. On the second
day was noticed increase of systolic blood pressure and
decrease of heartburn. During first 24 hours diuresis was
from 800 to 1300 ml. Standartization of hemodynamic
parameters and 24-hours diuresis evidenced about patients
improvement from traumatic shock.

Systemic inflammation developed after traumatic shock
and manifested by increase of systemic inflammation
indicators (leucocitosis, neutrofilosis), hyperglycemia,
hyperfibrinemia, and subfebrile body temperature. Blood
biochemical parameters during hospitalization were in
the range of normal levels. But albumin and prothrombin
index (PTI) decrease on the second day while fibrinogen
and glucosae increase (Table I).

Mean Levels of NO in patients with polytrauma increases
from 0,34+0,02 pmol/ L to 0,43+0,03 umol/ L after 24-
hours of intensive therapy.

Mean level of NOx in blood of patients during hospi-
talization was 2,29+0,13 pmol/ L . After intensive care
management level of NOx increases and was 2,80+0,14
pmol/ L on the second day.

Investigation of H,S dynamic in blood during hospital-
ization detected mean level of this parameter - 64,23+1,22
pmol/ L. During intensive care level of H2S decreases and
reached 58,9+1,25 umol/ L.

Results of the study in patients with severe polytrauma
showed increase of serum NO and its metabolites, but de-
crease of H_S. As Beitl et al. (2017), suggest increase of NOx
is connected with severity of trauma and can be as indicator
of prognosis for severity of injury in polytrauma [11].

On the other hand hydrogen sulfide play important role
in regulation of vascular hemostasis and has anti-inflam-
matory and cytoprotective effects. Decrease of H.S can be
a sign of proinflammatory effect and this is convinced by
NO and NOx increase on first day after polytrauma.
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Positive correlation between NOx and H,S (r=0,41)
and negative correlation between NO and NOx (r=-0,41)
also attract attention and sign about processes that occur
during trauma.

During trauma cross interaction between NO and its
metabolites happens and this is confirmed by positive
correlation between NOx and H,S (r=0,40) and negative
by NO-NOx (r=-0,50).

CONCLUSIONS

1.

Intensive care management in acute polytrauma period
leads to increase of NO level and its metabolites on the
background of H,S decrease.

Detection of NO, NOx and H,S and valuation of its
balance in acute period of polytrauma can serve as
indicators of severity and prognosis of polytrauma.

In comparation to general clinical parameters, gas-
otrasmitters react on changes in homeostasis faster and
more sensitive what allows to use them more widely as
biomarkers of organ disfunction development in acute
period of polytrauma.
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POJIb CIM’I TA LUKONX B PO3BUTKY NEPBUHHOIO rOJIOBHOIO
BOJIIO Y NIANITKA

Bipa I. MapueHko, KoctanTul A. CrenaH4yeHKo
XAPKIBCbKA MEAWYHA AKAZEMIA MICNAAUNAOMHOI OCBITI, XAPKIB, YKPATHA

PE3IOME

Beryn: MepBuHHmii ronosHuii 6inb (Mb) Moxe 6yTin ofHNM i3 NPOABIB LLKiNbHOI Ae3aaanTaLii abo npuumHolo if po3suTky. Mcuxonoriuni acnekTy BigirpatoTb nepLLoyeproy
ponb y dopmyBanHi M6 Ta notpebytoTb BUBYEHHA MoXNMBOr0 38'A3KY [1'D 3 BikoM, CTaTTI0, NCXONOTYHIMIN 0COBNMBOCTAMM, @ TAKOXK POAIHO 61MKHBOTO OTOUEHHS, 30Kpema
cimTi wkonu.

Merta pocnipmxeHHa: BusuuTy piseHb LKiNbHOT TpUBOTY, 0C06AMBOCTI CiMeiiHNX B3aEMOBIAHOCHH Ta ix 3HaueHHs y po3suTky M6 y nignitkis.

Marepianu Ta meroau: BuueHHs piBHA i XapaKTepy TPUBOXHOCTI, NOB'A3aHOi 3i LLKONOI0, y NIANITKIB NPOBOAMAOCA 33 METOAMKOIO AiarHOCTUKN PiBHA LKINbHOT TPUBOXHOCTI
Oinninca; piBHA NCUX0COLIaNbHOIO CTPECy | eMOLiiHO-CoLianbHOI NIATPUMKN Y NiANITKa — 32 ONUTYBaNbHIKOM «B3aemogia 6aTbku-autuHa» (1. M. MapkoBcbKa).
Pe3ynbTaru: liguiieHnii piBeHb LUKINbHOI TPUBOXKHOCTI 6YB HANbINbLL BUPaXeHUM y NiAAITKIB 3 enizoguuHumin dopmamu [75. 3 HapoCTaHHAM YacToTy eni3oziB ronoBHOro
6onto yactile Big3Hauanaca HU3bKa diionoriuHa onipHictb cTpecy (r=+0,45, p<0,05). Mignitku 3 M6 Big3Hauanu BUCOKY BUMOTMNBICTL Mamy i MiZBMLLEHY CYBOPICTD i
CTpOricTb 3aX0AiB, AKi 3acTocoByBanucA Ao Hux. Mianitku 3 enizognuxum b, Ha BiAMIHY BiZ KOHTPOALHOI TpyNK, BKa3yBanu Ha OiNbLL BIpaXeHy KOHTPOMHOKOUY NoBeRiHKY
Marepi 1o BigHoLLeHHIo fo Hux (17,9+2,41a 15,1+2,2 6ana BignosiaHo, p<0,05). Mianitki 3 xpoiunum 1’6 vacTilue Bia3Hauanu emoviiiHy AMCTaHLit, BIACYTHICTb CniBnpali,
HU3bKMIl CTYNiHb 3aZ10BONEHOCTI BIAHOCMHAMY, AK 3 MaTip'to, TaK i 3 6aTbkom (p<0,05).

BucHoBKu: BincyTHicTb nouyTTA 6a3ucHoi 6e3nekn po3Lumpioe iHANBIAYanbHY 3HaUMMICTb CTpecoBUX Nogii An nignitka 3 M7 i BnamBae Ha GopMyBaHHA Y HHOTO Heaj\eKBATHIX
i 06MEXeHMX CTepeoTUNiB 0Mal0Y0T 6iNb NOBEAIHKM.

KJTIOYOBI CJTOBA: nepsutHuii rofoBHuii 6inb, Nignitku, cim'a, Wwkona

ABSTRACT

The aim: To study the level of school anxiety, role of family relationships and their importance in the development of primary headache in adolescents.

Materials and methods: The study of the level of school anxiety in adolescents was carried out according to the method of diagnosing the level of school anxiety by Phillips;
the level of psychosocial stress and emotional and social support in the adolescents — to the questionnaire “Interaction parents-child” (1. M. Markovskaya).

Results: The increased level of school anxiety was most pronounced in adolescents with episodic primary headache. With an increase in the frequency of headache episodes, a
low physiological stress resistance was observed more often (r=+0,45, p<0.05). Adolescents with a primary headache noted high demanding mom and increased severity of
the measures that were applied to them. Adolescents with episodic primary headache, in contrast to the control group, indicated a mothers strict control (17,9 + 2,4and 15,1 +
2,2 points, respectively, p<0,05). Adolescents with chronic primary headache noted emotional distances, lack of cooperation, low degree of satisfaction with their relationship
with their mother and father (p<0,05).

Conclusions: Lack of basic security extends the individual significance of stress events for adolescents with primary headache and affects the formation of inadequate and
limited pain coping strategies.

KEY WORDS: primary headache, adolescents, family, school

Wiad Lek 2018, 71, 8, 1492-1496

BCTYN

3 ornAmy Ha Ty 06CTaBMHY, 1[0 He MeHIIe 86-90% moeit
CTPOXAAIOTDH BiJ MEPIOANYHO BUHMKAIOYOTIO TOJIOBHOTO
6omo (I'B), i Toit pakr, 110 BiH OPYIIye Npalie3faTHICTD
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i COLiaJIbHY aflaNTallil0 HACEJIEHHs, CIIiJ| BiTHECTU JJaHYy
IIATOJIOTII0 JIO0 PO3PSAY BaXK/IMBUX 3ara/JbHOMENVYHUX,
conjanpHux i ekoHoMiuHMX po6em [1]. TonoBHMII 6inb
HanpyxeHHs (IBH) ta mirpeHs - € HaitbinpL yacTuMU
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¢dbopmamu niepBuHHKX Ledanriit y nomynanii [2]. 3a naHu-
MM pi3HMX aBTOpiB, yacToTa 'BH KonmmBaeThCs B IIMPOKMUX
MeKax i cTaHoBUTD Bif 52% [3] mo 72,8% [4]. IcTtunHmiz
piBenp nommpenocti I'bH B gutayiit monmynanii Mmoxe
OyTH i BuIle, TaK K 6araTo MiITKiB, sAKi BigayBaoTs ['D
HEBE/IMKOI Ta CEPEeHbOI IHTEHCUBHOCTI, HE 3BEPTAlOThCS
32 MeUYHOI0 fonomMorow. [lepBuHHMIT romoBHMUI 6inb
(TIT'B) moxxe 6yTH OFHMM i3 IPOsBiB LIKiIBHOI Ke3anar-
tanii abo npuunHoIo ii po3BuTKYy. IlimmiTkmy, ki crpaxpa-
10Tb Ha III'B, B OpiBHAHHI 3i 3[[0pOBMMM OFHOJITKAM,
B O1/IBIIOCTI BUITAJKiB COLIia/IbHO Ae3aIalTOBaHi i MaloTh
3HVDKEHY SIKICTb KUTTA [5].

BcebiuHa ominka dbakTopis, siKi cripusitoTh MaHidbecTaril
3aXBOPIOBaHHS Ta BU3HAYAIOTb 0COOMMBOCTI i1oro 1epe6i-
Iy i Iporuos — npo6mnema, sika BIMarae IofajbLIoro je-
TalIbHOTO BUBYeHHsL. [Iporpec B ii BupinieHHi OB s13aHMIT
3 IOMIMOIEHVIM BUBYCHHAM MOXXIUBoro 383Ky III'G 3
BiKOM, CTATTIO, IICUXOJOTIYHUMI OCOOIMBOCTAMMU, a Ta-
KOXX POJITIO O/IVDKHBOTO OTOYEHHST, 30KpeMa CiM 1 1 IIKo/mm
[6]. TIcuxomoriuHi acrieKkTy, sKi BifjirparoTh epuIoyeprosy
ponb y dopmysanHi [1I'D, BuBYeHi HefoCcTaTHBO, @ MOX-
JIMBOCTI Cy4aCHUX METOJIB aHa/Ii3y 0cOOMCTOCTI NaljieHTa
BJKOPVUCTOBYIOTbCSI He B IIOBHOMY 00CS3i.

META AOCNIAXEHHA

BuBuntu piBeHb MKiMbHOI TPUBOTH, OCOONMMBOCTI CiMeli-
HMX B3a€EMOBIJTHOCHUH Ta iX 3Ha4eHHA y po3BUTKY [ITB y
HiTiTKiB.

MATEPIAJIN TA METOAU

ITposepeHni kniHiuHi criocTepeXxeHH:A 179 mifiTKiB y Billi
Bix 13 o 18 pokis, siki xBopinu Ha IIT'D (152 mifmiTka 3
I'BH Tta 27 nignitkiB 3 mirpeHH0). Ipynowo xoHTpomIO
6y 50 xTiHiYHO 30pOBYX HifyTiTKA. I3 3aranbHOI rpynn
nipmitkis 3 [II'D Bupineno 2-i rpynu 3 pisaumu popmamu
IITE: I rpyna — emi3opnyHMil IePBUHHNI TOJIOBHUI Oi/1b
(EIITB); II rpyna — XpoHiYHUII IepBUHHUI T'OJIOBHMI
6inb (XIIT'B).

BuBueHHs piBHA i XapaKTepy TPUBOXHOCTI, ITOB’s13a-
HOI 31 IIKOJIOX0, Y Hi/IZIITKiB IPOBOJM/IOCS 32 METOIMKOIO
IOiarHOCTMKM PiBHA WIKiIbHOI TpuBOXKHOCTI Pinnminca.
AmnarnisyBaBcs 3arajJibHUiI BHYTPIillIHi/ eMOLiiHMIT CTaH
LIKOJISIpa, SIKMit 6araTo B YOMY BM3HA4YaBCSA HAABHICTIO THX
Yy IHIIMX TPUBOXXKHUX CUHAPOMIB ((hakTopiB) i iXHbOIO
KiJIPKiCTIO: 3arajibHa TPMBOKHICTD Y IIKOJIi; IEPEeKMBAHHA
cowia/IbHOTO CTpecy; GpycTpalis moTpedu B ZOCATHEHH]
YCIIiXY; CTpax CaMOBMPaXKEHH; CTPaX CUTYallii IepeBipKu
3HaHb; CTPaxX HE BiJIIOBifATH OYiKyBaHHAM OTOYYIOUMNX;
HU3bKa ¢isionoriyHa omipHicTh cTpecy; mpobmemu i cTpa-
XU Y BiTHOCMHAX 3 BUUTETAMIU.

3 MeTO BU3HAYEHH PiBHA IICUXOCOIiaIbHOTO CTpecy
i emowiliHO-couianbHOI mifTpMMKM y mifgniTka 3 IIT'D Bu-
KOPMCTOBYBa/IV ONUTYBa/IbHUK «B3aemopisn 6aTbku-gu-
tyHa» (I. M. MapkoBcbka) [7]. [I1d IKa onuTyBaibHIKa
aBTOpOM Oy/u B3SATI Taki mapameTpu, siki BUJIIAIOTHCA
B AT OCTIKEHDb 3 MaHOI TPO6IeMI: aBTOHOMIsI-KOH-

TPOJIb; BilMOB/IEHHA-TIPUIHATTS; BUMOIIMBICTD; CTYITIiHb
e€MOILIIITHOI 6/IM3bKOCTI; CTPOTiCTh; HEMOCIJOBHICTD-I10-
CITiTOBHICTbD; CHinO6iTHI/IL[TBO; 3rofia; ABTOPUTETHICTD;
3aJI0BOJIEHICTb.

Craructnyna o6pobka mpoBefieHa 3araTbHOIIPUITHSA-
TUMM MeTOaMU 3 OOYMCIeHHSIM BifICOTKIB, cepemHix
3HaY€eHb 1 iX HTOMUIOK 3 BUKOPUCTAHHAM KOMIT FOTEPHUX
nporpam «Statgraphics 5.0, Plus», Microsoft Excel 2007.
ITpu omiHIi MOCTOBIPHOCTI BimMiHHOCTE BUOIPOK BU-
KopucToBysanu t-kpurepiit CterofieHTa, kpurtepiit U Bin-
KOKcoHa-ManHa-YitHi, T (mapumit kpurepiii Binkokcona),
MeTOJ; KyTOBOro nepersopenHs dimepa.

PE3YJIbTATUA TA O6rOBOPEHHA

Pesynbraty BrBUYeHHA piBHA i XapakTepy TPUBOXKHOCTI
MiUIITKIB, ITOB 13aHOI 31 ILIKOJIO0, 32 METOIMKOIO iaTHOC-
TUKU piBHA WIKiNbHOI TpUBOXHOCTI Dintinca, npexcras-
neni B Ta61. L. Sk BuHO 3 Tabmui, y Beix mippiTkis 3 I1T'B,
B TOPiBHSHHI 3 KOHTPOJIBHOIO TPYIION0, Oy/Ia JOCTOBIPHO
nigsuiieHa ¢pycTpanis HoTpedu B HOCATHEHHI YCIIiXYy,
KOJIY HeCPUSTIMBUI IICUXiaHMIT POH He T03BOJISB IIKO-
NsipeBi po3BUBATH CBOI IOTPeOM B YCIIXY, JOCATHEHHI
BJICOKOTO pe3y/IbTaTy (4acrille BUABIABCS y HifiTiTKiB
3 EIIl'B), a Takox mpo6neMu Ta CTpaxu y BifHOCHMHAxX
3 BUMTENIAMU, IPU AKUX 3aTa/IbHUI HETaTUMBHUII eMO-
LiltHNiT GOH BiTHOCUH 3 JOPOC/IMMM B IIKOJIi 3HMKYBaB
YCHIIIHICTD IIKONApa. 3a JAaHUMU TeCTy Y XBOPUX BCiX
ROCTIIPKYBaHMX TPYI BUAB/IsIACA HU3bKa (izionoriuna
OIipHICTD cTpecy, HailbiNbII Bupa)keHa y MimiTKiB 3
XIIT'b, mo 3HMXYE NPUCTOCOBYBAHICTh LWIKOIAPA HO
CUTYyaliil CTPECOTEHHOTO XapaKTepy Ta IiIBUIIYE JIMO-
BipHICTh HeaJeKBAaTHOIO, IECTPYKTMBHOIO pearyBaHHA
Ha TPUBOXKHUI (PaKTOp cepefoBuUILa.

Tpeba BipgsHauwTH, W0 y HifTITKIB 3 emisopuyHMMMU
dbopmamu IIT'B BigsHavanucs migBuieHi i BUCOKI mokas-
HVIKJ 33 IIKa/IaM¥ CTPaxX CUTYyalil IepeBipKM 3HaHb, CTPax
HEBI/JIITOBIJHOCTI B OYiKyBaHHAX OTOYYIOYMX i 3arajibHa
TPUBOXHICTD y mmKosi. Taki maiieHTV Bif3HaYamyM Hera-
TUBHE CTaBJICHHA 1 IepeXXMBAHHA TPUBOIY B CUTYALifAX
nepeBipku (0co6nmBo ny6nivHOI) 3HaHb, LOCATHEHD,
MOXK/IMBOCTE; OPIEHTYBAaIMCA Ha 3HAYVMMICTD iHIIMX B
OLIiHI]i CBOIX PE3Y/IbTATiB, BYNHKIB 1 [yMOK; Ma/Iii TPUBOTY
3 IPMBOJY OLIHOK, fAKi laBa/M IM OTOYYIOUi, O9iKyBamn
BiJj HUX HETraTUMBHMX OLIiHOK; Majyi TPMBOXXHUI CTaH,
HOB’A3aHuIl 3 pisHMMM GopMaMu 3aqydeHH HifTiTKa
B KUTTA mkonu. Y manientiB 3 XIII'b Bigsnauenmit
nigsuiennit, a y nignitkis 3 EIII'B - Bucokuit piBeHb
HepeXNBaHb COLIA/IBHOTO CTPECY, sIKWIT OYB OB’ sI3aHMIT
31 CKTagHOIIaMM BCTAaHOB/IEHHS COIlia/IbHMX KOHTAKTIB,
HacaMmIiepef, — 3 ogHositkamu. Y manienrtis 3 I1I'b He Big-
3HAYEHO IOCTOBIPHOI BiMiHHOCTI ITOKA3HMKIB 32 IIIKAJIOK0
CTpax caMOBMPa)KE€HHA Bifi IPyIM 3J0POBMX OJHOJIITKIB.

Taxum 9MHOM, HiJIITKM 3 MIEPBMHHUM TOTOBHUM
6orreM Mayy THABUINEHMIT | BUCOKUII PiBEHb MIKiIMBHOI
TPUBOXXHOCTI, sIKUIT OYB Hait6i/IbII BUPa>KeHNUI! y mai-
enriB 3 EIII'b. Opgnak pgna Bcix rpyn nanienris 3 IIT'b
Oyna xapakTepHa HU3bKa (pizionoriyHa OmipHICTb CTpecy,
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Ta6nuugs I. PieHb i xapakTep TpUBOXHOCTI y MianiTkie 3 M5 32 MeToANKO AiarHOCTMKIA piBHA WKiNbHOT TpUBoXHOCTi Dinninca (%)

. . . . ENrb Xnrb KoHTponbHa rpyna
PiBeHb WKiNbHOT TPUBOXKHOCTI (n=123) (n=56) (n=50)
el A6c. % A6c. % A6c. %
[epexwnBaHHA colianbHOro cTpecy
Hu3bknn 43 35,0 16 28,6 16 32,0
OnTmanbHUN 64 52,0 30 53,6 28 56,0
MigBuweHnn 16 13,0m 14 25,0% 6 12,0
Bucokum - - - - - -
®pycTpaia noTpebu B AOCATHEHHI ycnixy
Husbkun 48 39,0 17 30,4 17 34,0
OontumanbHuin 59 48,0*mm 37 66,1 33 66,0
MigBuLweHnn 16 13,0%*m 2 3,6% - -
Bucokui - - - - - -
CTpax camoB/paxeHHA
Hu3bknn 43 35,0 19 33,9 16 32,0
OnTmanbHUN 16 13,0 8 14,3 6 12,0
MipBrweHnn 59 48,0 25 44,6 23 46,0
Bucokumn 5 4,1 4 71 5 10,0
Crpax cuTyauii nepeBipKu 3HaHb
Hun3bkun 27 22,0%*m 21 37,5 22 44,0
OontumanbHuin 43 35,0% 14 25,0 1 22,0
MNigBrweHnn 43 35,0 20 35,7 17 34,0
Bucoknn 11 8,9%*m 1 1,8 - -
CTpax HeBiAMOBIAHOCTI B OUiKYBaHHAX OTOUYIOUNX
Hu3bkunn 48 39,0 20 35,7 16 32,0
OnTmanbHUN 27 22,0 13 23,2 8 16,0
MigBuLweHnn 21 17,1%% 12 21,4 17 34,0
Bucokui 27 22,0 11 19,6 9 18,0
Husbka disionoriyHa onipHicTb cTpecy
Husbkun 70 56,9* 29 51,8*%* 37 74,0
OnTumanbHui 24 19,5% 8 14,3 1 22,0
MNigBriweHnn 24 19,5%* 12 21,4%* 2 4,0
Bucoknn 5 4,1%*m 7 12,5%* - -
Mpobnemu i cTpaxu y BifHOCKMHAX 3 BUMTENAMY
Hu3bkun 16 13,0 6 10,7 6 12
OnTmanbHUN 59 48,0%* 27 48,2* 33 66,0
MigBuLweHnn 43 35,0%* 18 32,1% 9 18,0
Bucoknin 5 41 5 8,9 2 4,0
3arafibHa TPUBOXHICTb Y LIKOAi
Hun3bKun 64 52,0 25 44,6 28 56,0
OntmanbHun 43 35,0 24 42,9 17 34,0
MNigBrweHnn 1 89 7 12,5 5 10,0
Bucoknn 5 4,17**mm - - - -

Mpumitku:

1. LocTOBipHiCTb BiAMiHHOCTeli 3@ MeTOOM KyTOBOrO nepeTBopeHHs Dilepa:

* - p<0,05; ** - p<0,01; *** — p<0,001 B NOPiBHAHHI 3 KOHTPONLHOIO IPYNOL0;

2. locToBipHicTb BiAMIHHOCTEI 33 METOAOM KyTOBOrO nepeTBopeHHA Dilepa:

m—p<0,05; mm —p<0,01; mmm — p<0,001 npu 3ictaBNeHHi nokasHukis xgopux 3 ENIb i XMIb.
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Ta6nuuga I1. MopiBHANbHa xapakTepucTuka 6aTbKiBCbKNX BigHOCMH Y nigniTkis 3 116 i 300poBuX ogHoONITKIB (6anu, M+m)

MoKasHUKM ENrb XMrb KoHTponbHa rpyna
(n=123) (n=56) (n=50)
Mama
1. HeBMMOrnmBiCTb — BUMOTTIUBICTb 15,7+2,2* 15,2+4,4* 13,2+1,8
2. M'skicTb — cTporicTb 12,9+2,4* 14,7+£3,6% 10,3£2,2
3. ABTOHOMHICTb — KOHTPOJ1b 17,7+2,3*m 13,7+1,7 15,0+£2,3
4. EMoUiHa anctaHuia — 6nmsbKicTb 18,6+£2,4m 13,9+2,0* 17,5£3,2
5. BigpmoBneHHA — NpUAHATTA 19,1£2,5 19,3+£1,6 19,4+2,8
6. BigcyTHicTb cniBnpaui — cniBpo6iTHULTBO 18,2+2,4 15,242,3* 18,6+3,0
7.He3sropga - 3roga 15,2+1,9 15,8+2,6 15,0+£1,8
8. HenocnigoBHiCTb — MOC/IAOBHICTb 16,5+3,4 16,4+3,4 16,7+2,5
9. ABTOPUTETHICTb MaTepi 18,4£3,1 18,1£3,1 17,4+3,2
10. 3a40BONEHICTb BiZHOCMHAMIN 3 MaMOKO 20,5+2,3m 15,8+3,0*% 18,9+34
baTbko
1. HeBMMOrnuBicTb — BUMOMNMBICTb 12,4+2,7 12,4+2,3 13,243,2
2. M'akicTb — cTporicTb 12,1£3,0 13,6£3,4 12,4+2,6
3. ABTOHOMHICTb — KOHTPOJb 14,1+£2,3 14,2+1,2 15,6+2,2
4. EMoUiiHa AncTaHLia — 6nm3bKicTb 15,5+2,3m 11,4+2,4*% 14,4+3,4
5. BigpmoBneHHA — NpUAHATTA 18,7+2,7 19,7+1,4 18,5+2,8
6. BifcyTHicTb cniBnpaui — cniBpo6iTHULTBO 13,243,1 11,7£2,1* 15,0+2,2
7.He3ropga - 3roga 16,1£3,7 14,1£2,1 15,5+1,6
8. HemocnigoBHiCTb — MOC/iAOBHICTb 19,443,2 18,4+3,4 19,7+3,1
9. ABTOpUTETHICTb 6aTbKa 13,2+2,8 14,6+9,6 15,2+2,8
10. 3a40BONEHICTb BiHOCMHAMU 3 HAaTbKOM 16,1+3,8 14,1+3,1* 17,9+2,2

Mpumitku:
1. JlocToBipHicTb BigMiHHOCTei 3 KpuTepiem U BinkokcoHa-MaHHa-YiTHi:

* - p<0,05; ** - p<0,01; *** — p<0,001 B NOPiBHAHHI 3 KOHTPOLHOIO IPYNOI0;

2. [locToBipHicTb BigmiHHOCTeli 3a kpuTepiem U BinkokcoHa-MaHHa-YiTHi:

m —p<0,05; mm - p<0,01; mmm — p<0,007 npu 3icTaBneHHi nokasHukis xeopux 3 YETBH i XIBH.

SIKa MOTipIllyBanacsA 3 HAPOCTAHHAM 4acToTH enisofis I'b
(r=+0,47; p<0,05). Tpusora — 1ie pe3y/nbTaT BUHVKHEHHS
abo ouikyBaHHs ¢pycTpanil i mpeacrasinsie cobow He
CTi/IBKU dpopMy MICUXIYHOI afarTaIllii, CKiTbK1 CUTHaI,
AKUM CBiYNTD NpO 1l NOPYIIEHHA i aKTUBYE aflallTUBHI
M€XaHi3MI. Y CBOIO Yepry, MifiBUIIEHHS PiBHA TPUBOX-
HOCTI MOXK€ IIPMBECTH JIO IIepEHAIIPy>KeHHA MEXaHi3MiB
ajarnTaii.

OpiHi€l0 3 yMOB, IKi BINIMBAIOTDh Ha IIPOSAB TPUBOXKHOCT]
y HifyIiTKiB, € ICcUXOoIoriYHMi MiKpoKTiMar ciM’i. Ik oguH
3 1i wieHiB, MiIITOK BCTYIIa€ B IeBHI CTOCYHKY 3 6aTbKa-
MU, AKi MOXKYTb YMHWUTY Ha HbOTO AK IIO3UTUBHUI, TAK i
HeraTUBHUI BIUIUB.

B uinomy B cim’six migitkis 3 III'B romoBHmit 6inp pis-
HOI eTionNoril Bifj3Ha4aBCA JOCTOBipHO 4acTime — 59,0%
(p<0,05). Tax, B 2 pasu yacTile, Hi>X y KOHTPOJIbHI IpyIi,
Oyno nBa i 6inbure pogyuya 3 I'B. IIpu 1pomy y poandis
I cTynensa crnopigHeHOCTi BiflCOTOK [JaHOI O3HAKM 6yB
mocToBipHO BuIle — 36,9% (p<0,01). Ilignitku 3 IITD B
TpU pasy 9acTille CTBEPAHO BifIIIOBilanmy Ha MUTAaHHA: YU

06T0BOpPIOETHCs B iX pucyTHOCTI I'B fopocimu - 63,2%
npu 18,5% y 31opoBMX OGHOMITKIB. Y 1jilt cuTyanii pogudi,
sAKi cami cTpaxkpanu i obrosoprosau I'b B popuHi, 6ynn
IUIS THIJTITKa «HeTaTMBHOI0 HAaBYAJLHOK MOIE/TIO». 1X
nocuaeHe «60IbOBe BUXOBAHHS» HEPIIKO NMPU3BOANUTH
00 OOMEXEHHS IMOBCAKIAEHHOI aKTUBHOCTI Ta HEBMIHHA
HIKOJISAIPA CAMOCTIITHO CIIPABIATUCA 3 6OTIEM.

Ins oniHky pori ciMellHMX BigHOCKMH Yy popMyBaHHI
I1T'b Hamu 6yB 06panmit ONNTYBaIbHUK «B3aemopist 6aTh-
ku-gutuHa» (I.M. MapkoBcbka). JlocToBipHa po30iKHICTD
y 6aTpKiBCbKOMY BiHOIIIeHH] B rpymax mijyriTkis 3 I1'B, B
HOPiBHSHHI 3 KOHTPO/IBHOIO IPYTIO0, 6y/1a BUsIB/IEHA Ti/b-
KV 3a IIKa/IaMJ HeBYMOIIMBICTb-BUMOIIMBICTD (15,1+2,7
ta 13,2+1,8 6asa BigmoBigHo, p<0,05) i M’AKiCTh-CTPOTICTDh
(13,5+2,6 Ta 10,3+2,2 6ama BigmoBigHo, p<0,05) marepi
mo BifHOmIEeHHIO Mo mimmitka (Tabm. IT). Tani mepmroi
LIKa/IM BKa3yl0Thb Ha BYCOKY BUMOITIMBICTb MaMM IO Bifi-
HOIIICHHIO JIO MifITiTKa, 04iKyBaHHS Helo 61/IbII BUCOKOTO
PiBHA BifIOBila/IbHOCTI Bifi AUTUHU. 3a pe3yabTaTaMu
APYTOI KAV MOXKHA CYJUTH IIPO MiJIBUILEHY CYBOPIiCTh
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Bipa I MapueHko, KoctaHTMH A. CTenaHYyeHKo

1 CTPOTICTD 3aXOfIiB, AKi 3aCTOCOBYIOTHCA [0 JUTHUHM, IIPO
JKOPCTKICTDh IIpaBUJIL, AKi BCTAHOB/IIOIOTHCA Y B3aEMMHAX
MK MaMOIO 1 IIiJUIiITKOM, IIPO CTYIIiHb IPUMYCY IifI/IiTKa
JI0 4OTO-HeOYIb.

Iotpibuo BigsHaunTw, mwo migritku 3 EIIT'B gocrosip-
HO 4YacTille, B MOPiBHAHHI 31 3M0pOBUMM OJHONITKAMIU,
Bifj3Ha4anm 6ibII BUPaKeHY KOHTPOJIIOIYY ITOBEiHKY
Marepi 10 BilTHOIIIEHHIO /IO cebe, siKa JacTille 3a BCe IPo-
SIBJIsIACS B JIpi0 sI3KOBi OIilli, HaB’A3MMBOCTI, pi3HOTO
PORY OOMEKEHHSIX.

[Mignitkn 3 XIIT'B, Ha BigMiHy Bif iHmmx rpym obcre-
JKYBaHUX, YacTille BifI3HaYamy eMOL|iIHy AMCTAHIIiIo,
Bi[ICy THICTB CIiBIIpalji, HU3bKUI CTYITIiHb 3a/I0BOIEHOCTI
BiJIHOCMHAMM 5K 3 MATip 10, TaK i 3 6aTHKOM, 10 CBiTIMITO
IIPO MOPYIIEHHS B CTPYKTYPi 0aTbKiBChKO-MiTITKOBUX
BiJJHOCUH, MOX/IUBYX KOHQIIiKTaX 260 IIpo cTypOOBaHICTD
IOVUTUHY ciMelHOW0 curyaniero. BincytHicTp mouyrrs 6a-
3JICHOI 0Oe3IeKy PO3LINMPIOE iHAUBiyaNnbHy 3HAYMMICTD
CTpecOBYMX NOJiN 11 MigiTKa i BiyBae Ha GOpMyBaHHA
Yy HbOT'O HeaJIeKBaTHUX i 0OMEe>XeHMX CTepPeOTMIIB Jjoa-
10401 6i/1b ITOBENiHKMA.

BUCHOBKU

[TigBuieHnit piBeHb MIKiMBHOI TPUBOXXHOCTI Ha6i/IbII
BYpaXeHUN y MifIiTKiB 3 emisoguyHuMu ¢popmamu
[IEPBMHHOTO T'OTIOBHOTO 60/T10. 3 HAPOCTAHHAM YaCTOTH
€I1i30/1iB TOJIOBHOTO OOJTIO YaCTillle Bij3HAYAE€ThCA HU3bKA
¢isionoriuna onipHicte crpecy. IligniTky 3 nepBUHHUM
TOJIOBHUM 00JIeM BiJJ3HA4alOThb BUCOKY BMMOIIMBICTD
MaMIU i MiJIBUIIEHY CYBOPICTb i CTPOTICTh 3aXOJiB, AKi
3aCTOCOBYIOTbCA [0 HMX. IIiyIiTKM 3 enmisoguyHuM mep-
BUHHIM T'OJIOBHIM 00JIeM BKa3yIOTb Ha O1/IbIII BUpaXKeHY
KOHTPOJIIOI0YY ITOBEMIHKY MaTePi 110 BifHOLIEHHIO [JO HUX.
[TigmiTKy 3 XpOHIYHUM MEPBMHHUM TOMTOBHUM OomeM
YacTillle BifI3HAYaI0Th €EMOLIJIHY JVCTaHIIiI0, BiICYTHICTh
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criBIIpani, HU3bKMII CTYIiHb 3aJJ0BOJIEHOCTI BiTHOCMHA-
MU, 5IK 3 MaTip 10, TaK i 3 6aThKOM.
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ABSTRACT

Introduction: Stroke is one of the most important health problems of our time.

The aim: The aim of the study was to assess the functional status of stroke patients and the effects of physical therapy on patient functioning.

Material and methods: The study included 28 patients (10 women, 18 men) after ischaemic stroke. The patients underwent kinesitherapy , verticalisation, gait training,
and physical therapy.

Results: 1. After treatment, patients showed functional improvements in all the activities of daily living assessed in the study. 2. The improvement depended on the time from
stroke, with the most dynamic changes occurring in the first 3 months after stroke.

Conclusions: 1. Appropriate patient-specific physical therapy plays an extremely important role in rehabilitation. It may prevent a number of complications and reduce disability.
2. Physical therapy and rehabilitation constitute the basis for stroke patient treatment.

KEY WORDS: stroke, physical therapy, patient functioning

STRESZCZENIE

Wstep: Udar mozqu jest jednym z najpowazniejszych probleméw zdrowotnych wspétczesnego Swiata.

Cel pracy: Ocena sprawnosci chorych po udarze mézqu i wptywu postepowania fizykalnego na funkcjonowanie chorych.

Materiat i metody: Badaniem objeto grupe 28 chorych (10 kobiet, 18 mezczyzn) po przebytym udarze niedokrwiennym mézqu. Prowadzono u nich postepowanie fizykalne:
kinezyterapia, pionizacja, nauka chodu, fizykoterapia.

Wyniki: 1. We wszystkich obserwowanych czynnosciach dnia po leczeniu u chorych uzyskano poprawe funkcjonalna. 2. Poprawa jest zalezna od czasu, ktdry uptynat od udaru
i najbardziej dynamiczna byta w okresie do trzech miesiecy od wystapienia udaru.

Whioski: 1. Whasciwe zindywidualizowane postepowanie fizykalne odgrywa ogromna role w usprawnianiu pacjenta. Moze uchronic go przed szeregiem powiktan, jak réwniez

zmniejszy¢ jego niepetnosprawnosc. 2. Postepowanie fizykalno-usprawniajace jest podstawowym elementem leczenia tych chorych.

SEOWA KLUCZOWE: udar mézqu, postepowanie fizykalne, funkgjonowanie chorych

INTRODUCTION
Stroke is one of the most important health problems of
our time. It is the third leading cause of death worldwide
and the fourth cause of death in Poland (after accidents).
According to a report prepared by the Expert Team of the
National Programme for the Prevention and Treatment
of Stroke, there are 60,000 new cases of stroke in Poland
annually. The risk of stroke increases with age. In Poland,
the incidence of stroke is 177 per 100,000 men and 125
per 100,000 women. Stroke is often a factor contributing
to permanent disability in people over the age of 40 years
and should be considered directly life-threatening [1-7].
Moreover, disability reduces the level of functioning in
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the family, at work, and in one’s community [8—10]. Stroke
has many very extensive complications. Most patients ex-
perience irreversible disability and function impairment,
which, in turn, make patients partially or completely de-
pendent on other people in their everyday lives. Studies
assessing the functional status in stroke patients indicate
that 6 months after stroke, paresis or hemiparesis become
persistent in approx. 50% of patients, motor coordination
impairment in 30% of patients, and speech impairment
in 20% of cases. More than a third of stroke patients ex-
perience anxiety and depression. About 50% of patients
require help and care due to their worsened mental and
physical status [11, 12].
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Table. 1. Patients divided by age and functional status.

Level of independence

sex Dependent Partially independent Independent
Women 3 (27%) 2 (22%) 5 (62%)
Men 8 (73%) 7 (78%) 3 (38%)
Total 1 9 8

Comprehensive rehabilitation is an indispensable part of
treatment. Systematic physical therapy and rehabilitation
improve disability and allow for avoiding numerous sequel-
ae that might lead to future hospital admissions [13-25].

80% of all stroke cases are due to ischaemia. Cerebral
haemorrhage is the cause of stroke in only 20% of pa-
tients [3—6].

The dynamics and mechanism of focal cerebral ischaemia
may vary. Usually, it is caused by stenosis or complete
occlusion of a vessel supplying blood to a given area of
the brain. The resulting reduction in oxygen and glucose
delivery leads to changes in brain metabolism, which, in
turn, produce focal abnormalities.

The most commonly reported focal symptoms are
motor symptoms (limb weakening), sensory symptoms
(paraesthesia, visual field defects), cognitive impairment,
and balance and speech disturbances. Magnetic resonance
imaging (MRI) is an important imaging study used in the
diagnostic work-up of stroke patients. Persistent sequelae
of ischaemic stroke depend on the extent and location of
the ischaemia, pre-stroke health status, peri-stroke compli-
cations, and treatment. Physical therapy and rehabilitation
used in this group of patients include electrotherapy, light
therapy, laser therapy, low-frequency variable magnetic
fields, cryotherapy, and kinesitherapy.

AIM OF STUDY AND METHODS

The aim of the study was to assess the condition of stroke
patients, their functional status, and level of functioning in
everyday life after physical therapy and rehabilitation. The
study used a survey that allowed for collecting information
about the objective and subjective status of patients and
their functioning in everyday life.

The study was conducted at the Pinnczéw healthcare cen-
tre in 2016 and included 28 patients (10 women, 18 men)
after ischaemic stroke (mean age: 48-76 years), who were
treated at the rehabilitation day ward. The study used the
Barthel scale. The study patients received physical therapy
and rehabilitation in the form of passive, active-passive,
and active exercises, verticalization, gait training, massage,
polarised light, laser therapy, and electrical stimulation.

The results were analysed with the programme PQStat
(ver. 1.6). Correlations were studied with Fisher’s test. The
significance level was set at p<0.05 and results with p<0.01
were deemed highly significant.

The study group consisted of ten females and eighteen
males (28 patients). Three functional status levels were
distinguished:
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o level I - dependent

o level II - partially independent

o level IIT - independent.

Three women and eight men were classified as level I (de-
pendent), two women and seven men were classified as
level II (partially independent), and five women and three
men were classified as level III (independent). No signif-
icant correlation was found between sex and the level of
independence (Fisher’s exact test p=0.2313) (Tab. I).

The study group was divided into age groups. No significant
correlation was found (Fisher’s exact test p=0.8635) between
sex and age group. There was no significant correlation
(Fisher’s exact test p=0.2425) between sex and type of work.
Finally, there was no significant correlation (Fisher’s exact test
p=0.9030) between leisure activities and age group (Tab. II).

The study group was divided by place of residence. Six
women and eight men lived in a rural area while four
women and ten men lived in an urban area. No significant
correlation was found (Fisher’s exact test p=0.6946) be-
tween sex and place of residence. The majority of patients
living both in urban areas and in rural areas were male.

The study patients were also divided into three groups
based on their functional status.

The first group, classified as level I, scored 0-25 points.
27% of the group were women and 73% were men (Fig. 1).
These patients were fully dependent and required help from
other people to perform most basic activities of daily living.

The second group, classified as level II, scored 40-65
points (Fig. 2). These patients required help only with some
activities of daily living.

The third group, classified as level III, scored 70-100 pts. 63%
of these patients were women and 37% were men (Fig. 3). They
were independent and did not require any help with most daily
activities. In the study group, patients who scored 0-25 points
were dependent, those with 40-65 were partially independent,
and those who scored 70-100 points were independent.

PATIENT CLASSIFICATION IN BASIC
ACTIVITIES OF DAILY LIVING
Patients could score 0 to 10 points for eating. Three women
and five men in the first group scored 0 points; they were
unable to eat unassisted. In the second group, three women
and four women scored 5 points; they required help cutting
and spreading butter. In the third group, four women and
nine men scored 10 points; they were fully independent
and did not require any help.

For getting out of bed, patients could score 0-15 points. In
the first group, two women and three men scored 0 points
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Table. I1. Patients divided by age group, type of work, and leisure activities.

Age group

35-45 46-56 57-67 68-78

Women 2 (67%) 3 (30%) 4 (33%) 1(33%)

Men 1(33%) 7 (70%) 8 (67%) 2 (67%)
Physical work 2 5 7 2
Intellectual work 1 5 5 1
Passive leisure activities 2 (67%) 4 (40%) 3 2
Active leisure activities 1(33%) 6 (60%) 2 3
Total 3 10 12 3

(no sitting balance). In the second group, one woman and
eight men scored 5 points; they were able to sit, but needed
someone to assist them. In the third group, five women and
five men scored 10 points.

Patients could score 0-10 points for personal hygiene. In
the first group, four women and nine men scored 0 points;
they needed urgent help with these activities. In the second
group, six women and nine men scored 5 points; these
patients were independent when it came to washing their
face and brushing their teeth.

Patients could score 0-10 points for toilet use. The first
group, which included four women and five men, scored
0 points. In the second group, three women and eight men
scored 5 points (they required some help). In the third
group, three women and five men scored 10 points; they
were fully independent.

Patients could score 0-5 points for bathing. The first group,
including three women and ten men, scored 0 points; the
patients were largely dependent on other people. In the
second group, seven women and eight men scored 5 points.

The score for mobility ranged from 0 to 15 points. In the
first group, three women and seven men scored 0 points
(unable to ambulate). Two women and five men in the sec-
ond group scored 5 points (independent in a wheelchair).
The third group, including three women and five men,
scored 10 points; these patients were able to ambulate with
the help of another person.

Patients could score 0-10 points for using stairs. In the
first group, which consisted of four women and five men,
patients scored 0 points; they were dependent on other
people. The second group, three women and eleven men,
scored 5 points (they required help). In turn, three women
and two men from the third group scored 10 points; they
were independent and did not require assistance. There
was no significant correlation (Fisher’s exact test p=0.3308)
between sex and level of independence when using stairs.

Patients could score 0-10 points for dressing and un-
dressing. The first group (two women and six men) scored
0 points and were fully dependent on other people. The sec-
ond group (three women and seven men) scored 5 points
and were able to perform some activities, but required
help. The third group (five women and five men) scored
10 points and were independent. No significant correlation

(Fisher’s exact test p=0.6140) was found between sex and
independence when dressing.

Patients could score 0-10 points for bowel function. Three
women and six men from the first group scored 0 points (in-
continence). The second group, consisting of three women
and six men, scored 5 points (occasional accidental bowel
movements). The third group (four women and five men)
scored 10 points (continence). No significant correlation
(Fisher’s exact test p=0.8871) was found between sex and
independence when it came to bowel control.

Patient could score 0-10 points for urinary continence.
The first group (three women and eight men) scored 0
points (incontinence). Four women and seven men from
the second group scored 5 points (occasional accidental
incontinence). The third group, which consisted of three
women and three men, scored 10 points (continence).
There was no significant correlation (Fisher’s exact test
p=0.7013) between sex and urinary continence.

Patients underwent physical medicine procedures and reha-
bilitation in the form of classic massage, polarised light, laser
therapy, electrical stimulation, passive, active-passive, and active
exercises, verticalisation, gait training, and breathing exercises.

There was no significant correlation (p>0.05) between
the patients’ sex and the frequency of undergoing any of
these procedures.

No significant correlation (Fisher’s exact test p=0.0505)
was observed between age and the paretic side, although
the probability value was very close to a=0.05.

Half of the study patients (fourteen subjects) used ortho-
paedic aids (wheelchair, walking frame, crutches).

The table 3 shown above presents the health status of study
patients before and after treatment. The percentage of patients
unable to eat meals without assistance decreased from 28% to
21%. The percentage of patients who required help cuttingand
spreading butter decreased from 25% to 21%. In turn, the per-
centage of independent subjects increased from 47% to 68%.

The percentage of patients unable to transfer from bed de-
creased from 17% to 14%. The percentage of those who need
more physical help decreased from 32% to 10%. Finally, the
percentage of independent patients increased from 15% to 58%.

Before treatment, thirteen patients required help with
personal hygiene. The number of fully independent pa-
tients increased from 15 to 21.
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B Women

I Men

Fig. 1. Level | (0-25 pts).

B Women

o Men

Fig. 2. Level Il (40-65 pts).

B \Women

= Men

Fig. 3. Level Il (70-100 pts).

In the toilet use category, 32% of patients were dependent
on other people; the percentage decreased to 11% after reha-
bilitation. The percentage of partially dependent patients was
39% before treatment and 11% after treatment. The percentage
of independent patients before treatment was 29%, but after
the procedures, 78% of the subjects did not require assistance.
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The percentage of dependent patients in the bathing
category decreased from 46% to 18%. The percentage of
independent patients was 54% before treatment and 82%
after treatment.

Before treatment, 36% of patients were unable to ambulate,
but after rehabilitation the percentage decreased to 18%. The
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Table. lll. Health status before and after treatment.

Before After Fisher’s exact test
Unable to eat unassisted 8 (28%) 6 (21%)
Eating Needs help cutting, spreading butter 7 (25%) 3(11%) p=0.2322
Independent 13 (47%) 19 (68%)
Unable to transfer, no balance 5(17%) 4 (14%)
Transferring More physica| he|p 9 (32%) 3 (10%) 0.0069
from bed to chair Less physical help 10 (36%) 5 (18%) =0
Independent 4 (15%) 16 (58%)
) Needs help 13 (46%) 7 (25%)
Personal hygiene p=0.1625
Independent 15 (54%) 21 (75%)
Dependent 9 (32%) 3(11%)
Toilet use Needs help, but can do it unassisted 11 (39%) 3(11%) p=0.0009
Independent 8 (29%) 22 (78%)
Bathing, washing Dependent 13 (46%) 5 (18%) 0.0437
entire body Independent 15 (54%) 23 (82%) ==
Cannot ambulate 10 (36%) 5(18%)
Independent in a wheelchair 7 (25%) 5 (18%)
Mobility Walking with verbal or 8 (29%) 2 (7%) p=0.0018
physical help
Independent, but may o o
need help 3(10%) 16 (57%)
Unable to use stairs 9 (32%) 7 (25%)
Going up anq Needs physical help and 14 (50%) 10 (36%) p=0.2563
down the stairs support
Independent 5(18%) 11 (39%)
Dependent 8 (28%) 4 (14%)
Dressing and Needs some help 10 (36%) 6 (22%) p=0.1066
undressing
Independent 10 (36%) 18 (64%)
Faecal Incontinent 9 (32%) 6 (22%)
continence/anal Occasional accidents 10 (36%) 4 (14%) p=0.0499
sphincter control Faecal continence 9 (32%) 18 (64%)
Incontinent 11 (39%) 8 (28%)
Urinary - .
. Occasional accidents 11 (39%) 6 (22%) p=0.0764
continence
Urinary continence 6 (22%) 14 (50%)

percentage of patients who were independent in a wheel-
chair was 25% before treatment and 18% after treatment.
The percentage of patients requiring the help of another
person decreased from 29% to 7%, while the percentage of
independent subjects increased from 10% to 57%.

Before rehabilitation, 32% of patients were dependent on
other people when it came to using stairs; after rehabili-
tation, the percentage decreased to 25%. The percentage
of patients requiring help to use the stairs was 50% before
rehabilitation and 36% after rehabilitation. The percentage
of independent patients increased from 18% to 39%.

The percentage of dependent patients in the dressing
and undressing category decreased from 28% to 14%.
The percentage of patients requiring help decreased from

36% to 22%, while the percentage of independent patients
increased from 36% to 64%.

The percentage of patients with faecal incontinence de-
creased from 32% to 22%. The percentage of subjects with
occasional incontinence decreased from 36% to 14%. The
percentage of patients showing faecal continence increased
from 32% to 64%.

Finally, the percentage of patients with urinary incon-
tinence decreased from 39% to 28% and that of patients
with occasional urinary incontinence decreased from
39% to 22%, while the percentage of patients with urinary
continence increased from 22% to 50%.

Significant (p<0.05) and highly significant (p<0.01)
improvements in results after treatment were found for
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Table. IV. Changes in subjective status assessed before and after physical therapy and rehabilitation

Health problems Before After

Patient reports no improvement 12 (86%) 0 (0%)

Patient reports slight improvement 2 (14%) 4 (29%)
Marked improvement 0 (0%) 10 (71%)

Table. V. Changes in objective status assessed before and after rehabilitation.

Health problems Before After
Patient reports no improvement 10 (71%) 3(21%)
Patient reports slight improvement 4 (29%) 5 (36%)
Marked improvement 0 (0%) 6 (43%)

» <« >

the “transferring from bed to chair”, “toilet use”, “bathing,
washing entire body”, “mobility”, and “faecal continence/
anal sphincter control” categories. Differences between
pre- and post-treatment scores in the other domains were
insignificant (p>0.05).

Patients were asked about their subjective status before
and after their physical therapy and rehabilitation pro-
gramme. As shown in Table IV, the number of patients
reporting no symptoms decreased from 12 to 0, while the
number of patients experiencing slight improvements in-
creased from 2 to 4. Marked improvements were reported
by a considerably higher number of people (an increase
from 0 to 10). There was a highly significant (Fisher’s exact
test p<0.0001) correlation between health problems and
time point, with the results being considerably better after
physical therapy and rehabilitation. Consequently, it can
be concluded that the physical therapy and rehabilitation
procedures used in the patients produced positive effects.

Table V with changes between the pre- and post-rehabil-
itation period shows improvements in the study patients.
There was a highly significant (Fisher’s exact test p=0.0049)
correlation between health problems assessed before and
after physical therapy and rehabilitation and the consid-
erably better outcomes observed.

DISCUSSION

The present results were obtained in patients after stroke in
the period of functional prevention and early rehabilitation
in the hospital and at home.

An analysis of changes in restoring independence with
respect to different basic activities of daily living shows that
before physical therapy and rehabilitation, problems with
bathing, washing entire body, going up and down the stairs,
dressing and undressing, and faecal and urinary continence
were definitely the most important obstacles to patient inde-
pendence. However, systematic, considerable improvements
were possible during the rehabilitation process.

The effectiveness of rehabilitation in stroke patients is
measured based on restoring independent mobility and
improving upper limb function (grasping, manipulating).
The ability to ambulate and the quality of this activity may
reflect the effectiveness of rehabilitation. Rehabilitation
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should be focused on gait, since 4 out of 5 stroke patients
may be able to walk again [21, 22].

An analysis of improvements in everyday function-
ing showed no worsening in the quality of the activities
performed. The ability to bathe and wash one’s entire
body turned out to be the most difficult to improve; it is
undoubtedly a complex activity that requires the coordina-
tion of different organ functions and senses. It was much
easier to restore independence with respect to eating and
transferring from bed to chair and back.

The study showed that the level of independence in
everyday functioning in stroke patients improved consid-
erably with time.

These effects were possible due to comprehensive
post-stroke rehabilitation and the efforts of an interdis-
ciplinary team.

Woldanska-Okonska et al. studied correlations between
rehabilitation and the age and sex of their patients, but
found no important impact of the two factors on final reha-
bilitation results [13]. The results of the present study show
no correlation between physical therapy and the patients’
sex and age. Even elderly stroke patients, both female and
male, may achieve an improvement of their functional
status after physical therapy. Moreover, the stroke-affected
side of the body had no influence on the prognostic and
long-term scores. This was confirmed by Czernicki et al.
[13]. Many authors stress that early, comprehensive, and
uninterrupted rehabilitation ensures functional improve-
ments in stroke patients, even in cases with serious general
and cardiac comorbidities [14,18, 19, 21].

Motor performance of stroke patients is often studied
[12, 13, 17, 19, 22]. The studies encompass for instance
basic everyday activities associated with the ability to
ambulate and perform self-care. Considerable reductions
in gait efficacy, the necessity to use orthopaedic aids, and
cognitive impairment increase the risk of falls as well as
social and health consequences of stroke.

CONCLUSIONS

1. Improvements obtained in stroke patients depend on
the time from stroke, with the most dynamic changes
occurring in the first 3 months after stroke.
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2. Appropriate patient-specific physical therapy plays an
extremely important role in rehabilitation. It may pre-
vent a number of complications and reduce disability.

3. Physical therapy and rehabilitation constitute the basis
for stroke patient treatment.
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ABSTRACT

Introduction: Chronic hyperglycemia is accompanied by significant physiological, biochemical, and histological changes, e.g. development of oxidative and nitrosative stress

that affects the motor activity of the intestine.

The aim: The present study was designed to evaluate the indices of nitric oxide (NO) system in blood serum and a colon tissue supernatant of rats with chronic enterocolitis

combined with streptozotocin-induced diabetes.

Materials and methods: The total NOS activity was performed by monitoring the rate of conversion of L-arginine into citrulline. The total contents of NO metabolites was
assessed by evaluation of their amount, which included nitrite ions that were previously presented in the sample (NOZ‘) and also nitrate ions reducted to nitrites (N03‘).
Results and conclusions: Thus, in rats with modeled chronic enterocolitis activation of nitroxydergic process in blood serum and colon tissue has been established. Herewith
more pronounced intensification of nitroxydergic processes was observed in rats with chronic enterocolitis combined with streptozotocin-induced diabetes. The liposomal form
of quercetin — Lipoflavon significantly reduces nitrosative stress in rats with chronic enterocolitis combined with streptozotocin-induced diabetes.

KEY WORDS: nitric oxide; NO-synthase; enterocolitis; diabetes; quercetin

INTRODUCTION
Diabetes Mellitus (DM) is an endocrinological disorder and not
asingle disorder which is a group of metabolic or heterogeneous
affliction resulting from an irregularity in insulin secretions
and insulin actions or both [1, 2]. DM represents a massive
public health issue, being one of the major causes of morbidity
and mortality in the modern societies [3, 4]. Recently, it was
recorded that only in 2012 at least 1.5 million deaths induced
from diabetes [3]. The number of patients in the developed
countries of the world is 2-6% of the total population. The latest
International Diabetes Federation estimates indicate that 415
million (1 in 11 persons) have diabetes, and this will increase to
642 million or almost 10% of the general population by 2040 [5].
Prevalence of diabetes is seen to vary in different pop-
ulations with different ethnic and racial backgrounds,
geographic location, e.g. from 10 % in Japan to 40 % in
Pima Indians [6]. It has been established that prevalence of
diabetes is increasing among the population of the world
depending on the region, level of economic development of
the country, gender and age. It should be noted that about
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75% of these patients live in countries with low and middle
income [7].

As is known, chronic hyperglycemia is accompanied by
significant physiological, biochemical, and histological changes
in patients suffering from DM [8]. In physiological conditions
in the mucous and muscular shell of the digestive organs are
expressed constitutive forms of NO synthases (cNOS) - an
endothelial (eNOS) and neuronal (nNOS) that are calcium-de-
pendent and provide biosynthesis of insignificant quantities
of nitric oxide, which regulates secretion, motility, absorption,
blood flow, supports structure and function of the mucosal
barrier, the process of intercellular integration [9]. DM increases
the activity of inducible NO-synthase (iNOS), which is localized
in the endothelial, epithelial, immune cells and smooth myo-
cytes of the intestine [10], whereas the expression of nNOS in
NO-ergic neurons decreases [11].

Hyperglycemia induces the development of oxidative
stress and changes in activity enzymes of antioxidant
system protection that affects the motor activity of the
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intestine [12]. It is known that antioxidants, in particular
flavonoid quercetin, positively influence on the main links
of the pathogenesis of diabetes mellitus, including limiting
the frequency of damages caused by oxidative stress [13].

THE AIM

The aim of the research was to study the indices of nitric
oxide system in blood serum and a colon tissue supernatant
of rats with chronic enterocolitis combined with streptozo-
tocin-induced diabetes and the specific pharmacological
activity of flavonoid quercetin.

MATERIALS AND METHODS

The experiments were performed on 48 white nonlinear mature
male rats, which were kept on a standard diet at the vivarium of
I. Ya. Horbachevsky Ternopil State Medical University. The ani-
mals were kept and experiments were conducted in accordance
with the European Convention for the Protection of vertebrate
animals used for experimental and other scientific purposes [14].

The animals were divided into 4 groups: the 1* - control
group (n=12), the 2" - animals with diabetes mellitus
(n=12), the 3" - animals with chronic enterocolitis (n=12),
the 4™ - animals with diabetes mellitus and chronic en-
terocolitis (n=12).

Diabetes mellitus (DM) was induced by a single intraper-
itoneal administration of streptozotocin (Sigma Aldrich,
USA, ata dose of 60 mg/kg body weight) [15]. Immediately
prior to the administration, streptozotocin was dissolved in
0.1 M citrate buffer (pH 4.5). The control group received a
corresponding amount of citrate buffer. The experimental
group included animals with glucose level of at least 10.8
mmol/L in 2 weeks after streptozotocin administration.

Chronic enterocolitis (CEC) was modeled by free access
of animals to 1.0% solution of carrageenan in drinking
water during 1 month [16].

Liposomal form of flavonoid quercetin — “Lipoflavon”
(«Pharmstandart-Biolik», Ukraine) was injected intraper-
itoneally at the dose of 10 mg/kg body weight (counting
on quercetin) for 2 weeks.

Blood serum and a colon homogenate were used for our inves-
tigation. Glucose levels in the blood were measured using a Pre-
cision Xtra Plus glucometer (MediSense UK Ltd., Great Britain).

NOS activity assay in the supernantant of colon homogenate
was performed by monitoring the rate of conversion of L-argi-
nine into citrulline [17]. Total protein was measured by Lowry
assay [18]. Briefly, the samples aliquots that contained 300 mg
protein were used to determine the total NOS activity. They
were incubated for 60 min at 37°C in a total volume of 1 mL
substrate mixture (pH 7.0) of the following composition (umol/
mL): KH,PO, - 50, MgCl2 -1, CaCl2 -2, NADPH («Sigmav,
USA) - 1, L-arginine - 2. The reaction was stopped by adding
0.3 mL of HCIO, (CN=2 mol/L). As a control samples that
contained the full substrate mixture previously denatured by
HCIO, (CN=2 mol/L) were used. The mixture was centrifuged
at 3500 g for 10 min and the non-protein supernatant mixtures
were used to test L-citrulline by highly specific method for

color reaction with antipyrine. Its sensitivity is 0.2 mg of L-ci-
trulline in 1 mL, so it can be used to study the NOS activity.
Protein-free aliquot samples were mixed with 2 mL of reagent
(1 mL of 59 mmol/L diacetyl monoxime («Sigma», USA) +
1 mL of 32 mmol/L antipyrine («Sigma», USA) + 55 umol/L
Ferrous (II) sulphate in H,SO, (CN=6 mol/L)) and boiled for
15 min in a water bath. After cooling the value of extinction was
determined at 456 nm. The citrulline content was determined
using a calibration graph. Total NOS activity was expressed as
pmol of L-citrulline/min per 1 mg of protein.

Quantitative assessment of total concentration of NO*+NO?*
was performed by evaluation of their amount, which included
nitrite ions that were previously presented in the sample (NO*)
and also nitrate ions reducted to nitrites (NO?*") [19]. Reduction
was performed using zinc dust in acidic environment. Nitrites
with sulphanilic acid underwent a reaction of diazotisation.
Obtained diazotisation compound with N-1-naphthtylethylen-
diamin formed azo dye. Optical density of the obtained colour
solution was evaluated by spectrophotometry at absorption
maximum and wavelength 536 nm. The total concentration
of NO*+NO* in the studied sample was estimated by the
equation: X = (Y - A) / B, where X - concentration of NO me-
tabolites in umol/L; Y — optical density of the studied sample;
B - regression coefficient; A - intercept.

All of the data were processed using the software package
Statistica 6.1 for Windows. Intergroup comparisons were per-
formed using Mann-Whitney-Wilcoxon U test. The median
(Me) and interquartile range (IQR [Q25-Q75]) were used.
Differences with p-value < 0.05 were considered as significant.

RESULTS AND DISCUSSION
Total NOS enzymatic activity in the colon tissue supernatant of rats
was significantly increased in all experimental groups as compared
to control animals (54.8, 30.6 and 79.2 % respectively), but was
greater in the rats with chronic enterocolitis combined with strepto-
zotocin-induced diabetes (table I). Lipoflavon significantly reduces
total NOS activity by 16,5 % compared to group with chronic
enterocolitis combined with streptozotocin-induced diabetes.
The total concentration of NO, + NO,"in blood serum of
rats with streptozotocin-induced diabetes was significantly
increased by 2.1 times, with chronic enterocolitis - by
43.2 % and with chronic enterocolitis combined with
streptozotocin-induced diabetes - by 2.6 times vs control
group. Comparison of total concentration of NO, +
NO," in blood serum and colon tissue supernatant was
great important. It was determined that NO production
disorders took place unidirectionally towards the oxidative
burst. Thus, the total concentration of NO,+NO, in colon
tissue supernatant of rats with streptozotocin-induced
diabetes was significantly increased by 2.8 times, with
chronic enterocolitis - by 1.9 times and with chronic
enterocolitis combined with streptozotocin-induced
diabetes — by 3.4 times vs control group. Lipoflavon
significantly reduces total contents of NO metabolites
by 17,8 % in blood serum and by 29,8 % in colon tissue
supernatant compared to group with chronic enterocolitis
combined with streptozotocin-induced diabetes.
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Table I. The effect of flavonoid quercetine on the indices of nitric oxide system in blood serum and colon homogenate supernatant of rats with chronic

enterocolitis combined with streptozotocin-induced diabetes, Me [Q25-Q75]

DM+CEC
Control DM CEC DM+CEC +
Group of animals (n=12) (group 2) (group 3) (group 4) Lipoflavon
8 (n=12) (n=12) (n=12) (group 5)
(n=12)
Blood serum
101.2*
NO.~+NO.~ umol/L 38.2 81.7% 54.7% [93.3;104.1] [788:';; 4l
p 5 M [30.8; 48.1] [76.1;84.4] [50.8;58.2] p,<0,05 '<b 05
p,<0,002 Py <t
Supernatant of colon homogenate
54.7*
NO.-+NO - umol/L 15.9 44.5* 30.0* [50.5;57.3] [33?;%:2 4
2 s [12.3;17.8] [40.3;48.9] [25.8;36.4] p,<0,05 A
p.<0,01
p,<0,01 3
84,4% .
Lavingmnper 7 729" 615" [75.7:89,] (676741
ma of rotei?‘n [39;52] [65,7;76,7] [53,1;68,3] p,<0,05 '<b 0;5
gorp p,<0,01 P <D

Notes:

* -The difference between the control and the experimental group is statistically significant (p<0.05-0.001);

p, — The reliability value between groups 2 and 4;
p, — The reliability value between groups 3 and 4;
p, — The reliability value between groups 4 and 5.

Nitric oxide (NO) is a messenger molecule functioning in
variety of physiological activities in different cell types and
tissues, formed by the enzymatic oxidation of L-arginine
under the influence of cytochrome P450-like hemoproteins,
NO-synthases (NOS) [17]. There are three isoforms of
this enzyme: endothelial (eNOS), neuronal (nNOS) and
inducible (iNOS) or macrophagal [20]. Pathophysiology
studies have shown that NO could be a messenger of an
inhibitory neurotransmitter in human intestine [21]. NO
plays not only a significant role in providing for the processes
of nervous impulses modulation, regulation of motility and
secretion, but also cytoprotection of the large intestine [22].

In the mucous membrane of the large intestine, eNOS is
identified in the endothelial and epithelial cells, smooth muscles,
thrombocytes and T-cells, while nNOS is mainlylocalized in the
central and peripheral nerves, but also is detected in myocytes,
epithelial cells, mast cells, and neutrophils [22].

NO can regulate the functional state of smooth muscles of
the intestine with the participation of several mechanisms.
As a lipophilic molecule, NO easily diffuses through cell
membranes into the neighbouring cells (e.g. from endothelial
to myocytes) where cyclic guanosine monophosphate decreases
concentration of free calcium and activates myosin light
chain kinase [23]. NO signaling is carried out in three main
mechanisms: (1) activation of soluble guanylate cyclase (sGC)
through binding to its heme group (thus forming a Fe**-nitrosyl
complex), which leads to the formation of c GMP, which in turn
stimulates protein kinase G; (2) S-nitrosylation: active forms
of nitrogen reversibly nitrosilate thiol groups of target protein
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cysteins; (3) the formation of peroxynitrite (ONOO-) with
subsequent nitration of the tyrosine and tryptophan residues
in proteins, leading to the engagement of mitogen-activated
protein kinases, protein kinase C isoforms, transcription factor
NF-«B, etc., in the process of signaling [24, 25].

Normally, endogenous NO inhibits the motility of
digestive organs [26]. Increasing the activity of iNOS leads
to a significant reduction in motor activity [27], whereas
inhibition of NO-ergic blockage of smooth muscle of the
large intestine causes its intensification [10].

The destructive changes in the intestinal mucosa in case of
chronic enterocolitis are associated with increased number
of reactive oxygen species, enhanced synthesis of NO,
expression of iNOS by epithelial cells, macrophages, and
neutrophil infiltraton into the damaged mucous membrane.

S.V. Hridneva notes that in case of chronic enterocolitis
endothelial functions are impared, which manifest in the
activation of free radical oxidation processes and\or a
decrease in the activity of the antioxidant system, which
explains the excessive production of ROS [28].

Our previous studies also have shown that the number of
ROS evaluated by flow cytometry in rats with DM, increased
by 3,0 times, in rats with CEC - by 2,0 times, and in rats with
combined pathology - by 3,4 times vs control values [2].

In case of streptozotocin-induced hyperglycemia, the
total activity of NOS and total concentration of NO, "+
NO," in our research increased, which may cause a decrease
in the tone of smooth muscles and disrupt the motor and
evacuation function of the large intestine.
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Hyperglycemia is accompanied by the muscle relaxation,
with rising of iNOS activity in the muscular membrane,
which increases the contents of NO. It should be noted that
the part of the nitrogen oxide synthesized by iNOS interacts
with the superoxide radical, which leads to the formation
of ONOO-, which causes endothelial dysfunction,
nitrosylation of cytoplasmic proteins, activates the
processes of lipoperoxidation. Increase activity of iNOS
during muscles relaxation is also associated with enlarged
formation of H,0, and the influence of proinflammatory
cytokines that activate expression of mRNA iNOS [12].
Therefore, TNF-a is very important in the development
of both DM and CEC. The mechanisms by which TNF-a
initiates and enhances inflammation in the intestine are
very complex and have so far been poorly understood. A
direct negative effect of TNF-a is associated with damage
to enterocytes, which leads to increased of the epithelium
permeability. In addition to direct effects on the integrity
of the intestinal epithelial barrier, TNF is a powerful
inducer of matrix metalloproteinases in stromal cells of
the intestine; it induces the production of keratinocyte
growth factor, leading to hyperplasia of crypts and causing
increased expression of the major histocompatibility,
complex class IT antigens [29].

In case of diabetes mellitus the production of ROS and
peroxynitrite, which cause the development of oxidative
and nitrosative stress, is increasing. This may be due to
auto-oxidation of glucose, enhanced glycosylation of
cellular proteins, activation of the polyol pathway, and
increased formation of superoxide radical in the respiratory
chain of mitochondria [12]. Moreover in diabetes mellitus,
advanced glycation end products have a damaging effect
on the DNA of cells and tissues, accumulating in ganglia,
villi and membranes of enterocytes of the intestine [30].

The positive effect of quercetin on the level of glycemia
in case of diabetes is realized through inhibition of glucose
absorption in the intestine and increase in its absorption
by peripheral tissues [31]. Quercetin also accelerates the
use of glucose in hepatocytes and skeletal muscle cells
by activating of key enzymes for the glycosylation of
hexokinase and pyruvate kinase, decreases the activity
of glycogen phosphorylase and stimulates the formation
of glycogen in hepatocytes and skeletal muscles [32]. In
vitro, quercetin has established itself as an inhibitor of
a-glucosidase activity [33]. The anti-inflammatory activity
of quercetin is confirmed by data on the blockade of key
enzymes of the cascade of arachidonic acid - 5-lipoxygenase
and cyclooxygenase. This property helps to stabilize the
processes of lipid peroxidation of biomembranes and to
decrease oxidative and nitrosative stress. The presence of
an unsaturated (double) bond in the C2-C3 position, the
character of hydroxylation / methoxylation of the rings
A and B, the presence of the 3 OH-ring C promote its
lipoxygenase / cyclooxygenase inhibitory activity [13].

CONCLUSIONS
Thus, in rats with modeled chronic enterocolitis activation
of nitroxydergic process by significant increase in total

concentration of NO, + NO,"and total NO synthases activity
in blood serum and colon homogenate supernatant has been
established. Herewith more pronounced intensification of
nitroxydergic processes was observed in rats with chronic
enterocolitis combined with streptozotocin-induced diabetes.
The liposomal form of quercetin — Lipoflavon significantly
reduces nitrosative stress in rats with chronic enterocolitis
combined with streptozotocin-induced diabetes.
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AHTPOMNMOMETPUYECKME NOKA3ATEJIN XEHLLUH AKYTCKOW
HALUMUOHAJNIbHOCTU (OT 18 A0 89 JIET) B 3BABUCUMOCTU OT
BAPUAHTA CKOPOCTU CTAPEHNA
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PE3IOME

Bcrynnenue: B pabote paccmoTpeHbl Bonpocbl 610n0rnyeckoro Bo3pacta XeHLLMH, MPOXKUBAIOLLMX B IKCTPEMANbHbIX KnumaToreorpaduueckux ycnosuax Pecnybnukm
(axa (AkyTua).

Lienbio nccneoBaHna ABUNOCH BbIABNEHINE aHTPONOMETPUYECKOIA XapaKTEPUCTUKIA XKEHLLUH AKYTCKOA HaLMoHanbHocTh (0T 18 fo 89 neT) B 3aBMCMOCTY OT BapuaHTa
CKOPOCTH CTapeHus.

Martepuanbl u meToabl: AHTPOMOMETpUYECKIe U3MepeHInA MPOBOANNICH N0 Knaccuyeckoii MeToauke B.B. byHaka. AGContoTHbIe 3HaUeHMA OCHOBHbIX KOMMOHEHTOB TeNa
(MpOBOI, MbILLEYHOI 11 KOCTHOIA Maccbl) paccuuTbiBanucb no popmynam Matiegka. MposeseHo onpeaenenye uHaekca maccol Tena (UMT). BapuaHT ckopocTin cTapexua
BbIABNEH N0 BenuunHe Koadpduumenta ckopoctu crapedna (KCC) (Topenkuu A.T., Munxacos b.b., 2010). MonyueHHblit MaTepuan 06paboTaH ¢ ncnonb3osaH1em MeTog0B
fapameTpUYecKoii 1 HenapameTpUUecKoil CTaTUCTUKI NakeTa NpUKNaAHbIX nporpamm SPSS 17,0.

Pe3ynbratbi: BbiABneHbl Bo3pacTHble 0C06EHHOCTM pacnpedeneHna BapuaHToB CKOPOCTH CTapeHna xeHWwuH AkyTuu. lpeobnasatowyum BapuaHToM cTapeHus cpeam
KeHLLH I0HOLLECKOro, NepBOro 1 BTOPOro Nepuoz0B 3peNnoro Bo3pacta ABNANCA HOPMANbHbII BAPUAHT CKOPOCTH CTAPeHWA, a CPEAMN XKEHLLMH NOXIIOTO0 U CTapyecKoro
B0O3pacTa - 3amMefeHHblii BapuaHT cTapenus. [lona yckopeHHOro BapuaHTa CTapeHina JOCTOBEPHO CHINKAETCA B CTapLUMX BO3PACTHBIX TPYNNax A0 NOJHOTO MCYe3HOBEHNA
B CTapuecKoii Bo3pacTHo rpynne. MeHLMHbI C YCKOPEHHBIM BAPUAHTOM CTapEHNA NMeNI 3HAUMMO 60MbLLYI0 MacCy TeNa, 0THOCMTENbHYH MACCy XMPOBOTO KOMMOHEHTa,
YeM KeHLLMHbI C ApyrUMUM BapuaHTamun ckopocTu ctapeHns. Mo Benuunxe MT KeHWMHbI C YCKOPEHHbIM BapaHTOM CTapeHa 3HaUMMO Yalie UMeni n30bITouHyto
Maccy Tena u oXKupeHue.

BbiBop: buonoruueckuii Bo3pact eHWyH fikyTum nmeet Bo3pacTHble 0C06eHHOCTI. YCTaHOBNEHBI STHO-TePPUTOPUaNbHbe 0COOEHHOCTU pacnpeseneHus BapuaHToB CKOPOCTU
(TapEHWA XKEHLLYH, MPOXNBAIOLLMX B Pa3HbIX pernoHax Poccun. MonyueHHble pesynbTaTbl MOTYT 6bITb 0AHIM 13 6OMapKepoB onpefeneHina CKOPOCTH CTapeHNA KeHCKOro
OpraHu3ma, 1 Cnonb3oBaHbl ANA pa3paboTkin pekomeHAaLuiA MO MOBbILLEHNIO KAYeCTBa U YBENMYEHINI0 MPOJOMKUTENLHOCTY XIN3HM XeHCKOro HaceneHua Pecnybnuki Caxa
(AkyTua).

KJTKOMEBDIE CJTOBA: xeHuyHbl, AKyTis, aHTPONOMETpuA, CKOPOCTb CTapeHms

ABSTRACT

Introduction: the paper deals with the biological age of women living in extreme climatogeographic conditions of the Republic of Sakha (Yakutia).

The aim of the study was to identify the anthropometric characteristics of women of yakut nationality (from 18 to 89 years), depending on the rate of aging.

Materials and methods: Anthropometric measurements were carried out by the classical method of V. V. Bunak. The absolute values of the main body components (fat,
muscle and bone mass) were calculated using the Matiegka formulas. Body mass index (BMI) was determined. The variant of the rate of aging was revealed by the value of
the rate of aging coefficient (Gorelkin A. G., Pinkhasov B. B., 2010). The obtained material was processed using the methods of parametric and nonparametric statistics of SPSS
17.0 application package.

Results: The age characteristics of the distribution of the rate of aging women of Yakutia are revealed. The predominant option of ageing among young women, the first
and second periods of adulthood was the normal rate of ageing, and among older women and senile women was the slow option of ageing. The share of accelerated
aging is significantly reduced in older age groups until complete disappearance in the elderly age group. Women with accelerated aging had significantly greater body
weight, relative weight of fat component than women with other options of aging rate. In terms of BMI, women with accelerated aging were significantly more likely to
be overweight and obese.
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Conclusions: Biological age women of Yakutia has the age features. Ethno-territorial features of distribution of variants of aging rate of women living in different regions
of Russia are established. The obtained results can be one of the biomarkers for determining the rate of aging of the female body, and used to develop recommendations for
improving the quality and increasing the life expectancy of the female population of the Republic of Sakha (Yakutia).

KEY WORDS: women, Yakutia, anthropometry, aging rate

BBEAEHWUE

Buonorudecknii BO3pacT OIpefensaeTcss Kak CTeleHb
VICTMHHOTO CTAQPEHIS U JOCTUTHYThI OTHE/IbHBIM VIH/IVI-
BUJIOM YPOBEHb Pa3BUTVA MOP(OTIOTMYECKIX CTPYKTYP,
bu3MOIOrNyecKmx 1 610XMMIYECKIX ITPOLIECCOB SKM3He-
IesITe/IbHOCTY OpraHu3Ma. VI3BeCTHO, 4TO OMO/IOTMYecKui
U XpPOHOJIOTMYECKIII BO3PAcT Ye/I0BeKa He BCEIrfia COBIIa-
paioT. CylecTBYIOT 3HAUUTE/IbHbIC PasIM4Msi B TEeMIax
pasBUTHsI MOPGOQPYHKIVMOHATBHBIX, IICUXOIOTMYECKIX U
IPYTUX ITOKasaresieil opraHusMa Jenoseka. buonormyec-
KIJI BO3PAcT MOXKET, KaK COOTBETCTBOBATb Ka/IeHIAPHOMY;,
TaK OIlepeXKaTh MV OTCTaBaTb OT Ka/JIeHZAPHOTO BO3pacTa.
[Tpu4MHBI JAHHOTO SABJIEHVS LIVPOKO JVICKYTUPYIOTCS U
VICCTIeTYIOTCS CIIeLa/IICTaMy eCTeCTBEHHBIX Hayk [1,2]. B
[IPAKTUYEeCKOI MeMIIVHE MeeT OO/IbIIIoe 3HAYeHIe OIIpe-
ZIe/ieHVie He TOJIbKO OTHOLIEHVIS OM0/IOTMYeCcKOro Bo3pacrta
K XpPOHOJIOTMYECKOMY, HO M BBISIBJICHVE CKOPOCTH CTape-
HUA 4elloBeKa. [eHeTyMyeckas NpeapaclooXeHHOCTb,
COLIMAJIbHO-9KOHOMMYECKME YCIOBMSA IIPOXXMBAHUSA,
YPpOBeHb QU3NYECKO AKTVBHOCTY MHAVIBIAA, IIOKa3aTe/In
3[J0POBbsI U MHOIVIE APYTYIe PaKTOPBI OIPee/IAI0T TEMIIbI
CTapeHus1 OpraHyusMa.

Onpepenenne CKOPOCTU CTapeHUsA MMeeT OTPOMHOE
3HaYeHNe B pasHble BO3PACTHBIE NEPUOLBI Pa3BUTHUS
YeloBeKa. B craplyx Bo3pacTHBIX IepHOfaX MCCIERO-
BaHMe CKOPOCTY CTapeHNs MHAVBNAA HEOOXOANUMO IS
OIIpefieNieH s OYI0IOIMYeCKOro IOTEeHIaNa OpraHn3Ma,
PaspaboTKy peKOMEHAAIUI U BHEPEHUSA METOJIOB IS
IIOBBILICHNS KayeCTBa U YBEIMYEHMS IIPOLO/DKUTENb-
HOCTY KU3HU. A JUIs1 ML MOJIOZOTO BO3pacTa U3ydeHue
CKOPOCTM CTapeHNsI BAYKHO JI/Is CBOEBPEMEHHOI KOppeK-
1yt MOp( O YHKIVOHAIbHBIX BO3SMOXKHOCTElT OpraHu3Ma
C IIe/IBIO Y/IYYIIeHUsI COCTOSIHVS 30POBbI.

ITpobnema mccegoBaHsA CKOPOCTI CTapPEHVIS OpTaHMN3-
Ma >KeHCKOTO Hace/IeHN s, POXKVMBAIOIEr0O B 9KCTpeMalb-
HBIX K/IMMaToreorpaguyeckux ycnoBusax Pecny6mykn
Caxa (SIkyTus), CTOUT 0COOEHHO OCTPO U BBI3bIBAET IV~
POKMIT HayYHO-TIpaKTidecknit uHTepec [3]. B HacTosmee
BpeMs B CBSI3Y C HEJIOCTATOYHOCTBIO €AMHBIX KPUTEPYIEB
OlIpefie/IeHIIsI CKOPOCTY CTapEHNs OPTaHM3Ma, BO3HMKALT
HeOOXOMMOCTD OIpefie/ieHNsI 6110MapKepOB CKOPOCTH
CTapeHys, XapaKTePHBIX /I KOHKPETHOI Te€HIEPHON U
9THO-TEPPUTOPYUAIbHON IPYIIIIBL.

UEJIb UCCNNEQOBAHNA
Llestb: BbISIB/IEHNE AHTPOTIOMETPIIECKOIT XAPAKTEPUCTUKIA
JKEHIIMH SIKYTCKOU HalyoHanbHOCTU (0T 18 o 89 ner)
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B 3aBJMCVMOCTU OT BapMaHTa CKOPOCTU cTapeHus. Jlna

TOCTVDKEHVS e/t OBbUIY ITOCTAB/ICHBI CTIeHYIOLVIe 3ajaqit:

1. IIpoBecTy aHTpOIIOMETpUIECKOE 0OC/IeTOBAHNE )KeH-

IIVH AKYTCKOJM HalJMOHAIbHOCTY OT 18 o 89 jer.

2. Borumcnntpb K03pduUIMEeHT CKOPOCTU CTapeHMsI KEeH-
LIVH U OTIPEIe/INTh BAPUAHT CKOPOCTY CTapEHMA.

3. IlpoBecTy CpaBHUTENbHBIN aHA/MN3 KOMIIOHEHTHOTO
cocraBa Tena, VIMT >keHIIMH B 3aBUCUMOCTH OT Ba-
pUaHTa CKOPOCTU CTapeHMUs.

MATEPUANDbI U METO bl
BbIs10 IIpOBeeHO aHTpONOMeTpUYecKoe obcmeoBa-
Hue 1900 >KeHIIVMH AKYTCKOJ HaluMOHanbHOCTH 18-89
JIeT, IOCTOSTHHO IpoXXMuBawIinx B SIkytun. B pabore
UCIIO/Ib30BaHA BO3pacTHAs IePUOAM3aLMsi OHTOreHes3a
yeroBeKa, npunsiTas Ha VII BcecowsHoit koHbepeHnn
110 mpo6ieMamM Bo3pacTHOI Mopdonoruu, Gru3nonornm n
6moxumuyt AH CCCP (1965). O6cnenoBaHHbI€e YKEHIIVHbBI
OTHOCWIVCD K C/IE[YIOLIVIM BO3PACTHBIM I'PYIIIIAM:
- JoHOLIeCKOMY Bo3pacTy (18-20 net) — 644;
- IIepBOMY IIepMOAY 3penoro Bospacra (21-35 ner) — 305;
- BTOPOMY IIepHOJy 3pe/ioro Bospacta (36-55 net) — 476;
- IOXXMJIOMY Bo3pacTy (56-74 net) — 284;
- crapyeckomy Bospacty (75-89 ner) - 191.
OTHMYeCKas IPUHAIJIEKHOCTD XKEHIINH yCTaHAB/IMBa-
Jlach Ha OCHOBAHMY aHKETHBIX JaHHBIX. PaboTa mpoBo-
AVJIAch IIOCTIe TONIYYeHMs IOIOXXUTENbHOIO PELIeHNs
JIOKQJIbHOTO 3TUYECKOT0 KOMUTeTa SIKyTCKOro Hay4yHOro
[[eHTPa KOMIUTEKCHBIX MeguIMHCKuX ipo6nem CO PAMH.
Marepuan 6bi1 co6paH BO BpeMs TPODUITAKTUIECKIX
MEJVIIVHCKYIX OCMOTPOB HacCe/leH)sI PasHBIX PallOHOB
Sxyrvn (Uentpanpuast, Bumoiickas, CeBepHas, I0xHas
rpyumsl parioHos). OOcmefoBaHNs IPOBEJEHBI IIOCIE
HIO/Ty9eH s NYICbMEHHOTO COITIACKA YIaCTHVMKOB HAyYHOTO
uccrnenoBanyist. bl COOIIOeHbI KpUTE PV MCKITIOYSHNS:
Ha/In4rie Ha MOMEHT 00C/IefJlOBaHMsI OCTPBIX ¥ 000CTpeHus
XpOHNMYEeCKUX 3ab071eBaHmit, 6epeMEHHOCTH, OTKas3a OT
obcnenoBaHus.

AHTponoMeTpuYecKye U3MepeHNsl IPOBOAMUINCDH 10
Mmetonuke B.B. bynaka (1941) [4], npunsaroit B HUM An-
tpononorv MI'Y (1981). Onpepnenens! piuHa 1 Macca
Tena. TONIIVHA KOXXHO-XXVPOBBIX CK/IAIOK M3MepsIach
METOJOM Ka/uIepoMeTpuy (KO>KHO-XKVPOBBIE CKIAIKN
Iie4ya CIepef, c3any, IpeaIiedbsi, CIIMHbL, TPYAHON
KJIETKU, )XUBOTAa, 6efpa u roneHn). OOXBaTHbIE pasMepbl
Te/a ONpefieZIeHbl CAHTYMETPOBOI JIEHTON C TOYHOCTBIO
mo 0,2 cm (06XBaT myIedva, MpeAIIedbs, 3aMACTbsI, Oeapa,



AHTPOMOMETPUYECKME MOKA3ATENN XKEHLUH AKYTCKOM HALUMOHANIbHOCTW (OT 18 10 89 JIET)...

rojieHu 1 00XBaT HaJl IOAbIKKaMM). JIycTanbHble qyame-
TPBI [/I€YA, 3aTIACTHS, O€Pa, TOABKKYU 3MEPEHBI CKOITh-
3SIUM LUPKy/TeM. AGCOMIOTHbIE 3HAUYeHMsI OCHOBHBIX
KOMITOHEHTOB Terta (0011ee KOM4YeCTBO KUPa, MBIIIEYHO
TKaHU, KOCTHOJ TKaHV) PacCUUTBIBAINCDH 10 dopMyie
Matiegka [5].

O6111ee KOMMYECTBO YKMPOBOIT MACCHI Te/Ta BBIYUCIIATIOCH
o popmyrne:

D=dxSxk

rge D - obuiee konmuuectBO xupa (kr), d - cpemHsist
TOJILMHA CTI0SI TIOIKOXKHOTO KMPa BMeCTe C Koxeil (MM),
S - noBepxHocTh Tena (cm?), K —koHcTaHTa, paBHas 0,13.

CpemHsst TONMIINMHA CI0S TIOAKOYKHOTO JKIMPa BMeCTe C
KOXKeTl OIpefensiach 1o popmyie:

_d+d,+d;+d, +d;+d;+d, +dg
16

e d1-d8 -TonHa KO>)KHO->KMPOBBIX CK/IA/IOK Ha ITjTe-
Je CIIepeu 1 C3a/i, TIPeTUIeybe, CMHe, XUBOTE, Oepe,
TOJICHU U TPYAN (MM).

AG6COMIOTHOE KOIMYECTBO MBILIEYHOI MAacChl Te/la OIl-
penensIoch no Gpopmyre:

M=L=xr*xk

rme M - abcomoTHas Macca MblmedHoit Tkanu (kr), L -
IHA Tena (CM), T - cpefHee 3HaUeHMe pajjuycoB IIIeya,
npepiedbsi, 6efipa, rojeHn 6e3 MOJKOXKHOTO XKUpa u
koxu (cm), k — koHcTaHTa, paBHas 0,5.

ITpy 5TOM  pacCUNTHIBAJICS C/IEAYIOLIIM 00pa3oM:

d

r= X 06xBaroB (11eva, npegmiedbs, Genpa, roneHn) _

>

_ z KOXXHO-)XXMPOBDIX CKIATOK HAIPEAN/IEYDE, IJIEYE, 6eupe, TO/I€HU
100

AGCOMIOTHOE KOMMYECTBO KOCTHOTO KOMIIOHEHTA Tejla
BBIYNCTISIOCH TIO popMyIIe:

Q=Lx0O?’xk

rge Q - abcomoTHAasA Macca KOCTHOM TKauu (Kr), L - mim-
Ha tena (cm), O- KBapaT CpefHeli BeTMMHBI IUCTATbHBIX
IMaMeTpOB IUIeYa, IpefIUIedbsi, Oenpa, roneny, k - KoH-
CTAHTAa, paBHa 1,2. Jlj1s1 conocTas/ieHNs OTHOCUTENIbHBIX
3HaYeHMIT KOMIIOHEHTOB Tejla OIpPeMe/sINCh 3HAYEHUS
KOMIIOHEHTOB B IIPOLIEHTaX K BeCy Tea 1o popmyIe:

% KOMITIOHEHTa = 00111ee KO/mm4ecTBO KoMroHeHTa x 100/W,

rge W - Bec Temma (Kr).

ITpoBeneHo ompenenenue nHpexca maccer Tena (VIMT)
o popmyrne:

VIMT=MT/P?

rge MT - macca Tena (xr), P — mnna rena (m). UMT
MeHee 18,5 pacueHMBanach KaK HEJOCTATOK MACCHI Teja
[6]. 3navenus VIMT ot 18,5 1o 25,0 cuntaniuch Kak HOp-
MaJIbHas Macca Tena, oT 25,0 mo 30,0 - m36pITOYHasA Macca
tema, 6omee 30,0 - oXXUpeHME.

s onpenenenusi Bapuanta ckopoctu crapenus (To-
penkuu A.L., Tlunxacos B.b., 2010) Bbramcrsiicst Koad-
dunuent ckopocrtu crapenns (KCC) [7]:

KCC xxen = (OT x MT) / (O x P? x(14,7 + 0,26 x PJT +
0,001 x PJ12)

rae OT - o6xBar tamuu (cMm), MT — macca Tena (kr), O
- obxBar sroguy (cm), P — gnmnna tena (m), PJI - pasHuia
MeXJy Ka/leH/JapHBIM BO3PAaCTOM M BO3PacTOM OHTOTe-
HeTr4eckoil HopMbl. COOTBETCTBEHHO peKOMEeH/aliAM
ABTOPOB METOAVIK!, BO3PACT OHTOT€HeTNYeCKOIl HOPMBI
CYMTaCA PaBHBIM Bo3pacTy 18 neT. B 3aBucuMocTH OT
BerayHbl KCC skeHIIHBI OB pacIpefieieHbl Ha IPyII-
IIBI [IO BapMaHTaM CKOpOCTM cTapeHmA. IIpu sHaveHun
KCC menee 0,95 ckopocCTb cTapeH)s paclieHNBajIach KaK
3amepnenHad, npu KCC ot 0,96 no 1,05 -BapuaHT HOP-
MaJIbHOI CKOpOCTH cTapenus, npu 3Hauenny KCC 6ornee
1,05 — BapmaHT CKOPOCTU CTApEHMA PACLEHMBAJICA KaK
YCKOPEHHBDIIL.

[TonyuenHslit MaTepuan o6paboTaH MeTOZOM Bapua-
I[MIOHHOM CTAaTUCTUKMU C MCIOTb30BaHMEM ITaKeTa MpMU-
xnagHbix nporpamm SPSS 17,0. Onpenenanuch Xxapakrep
pacmpepeneHus KaXoro MpusHaKa C IOCAe[yIOINM
pacdeToM BeMYMHBI M 11 ee OmMOKM m, CpeHero KBa-
mparuaHoro otkinonens § [8]. B pabote ucronb3oBanmch
METOJbI TAapaMETPUYECKON ¥ HENApaMeTPUUIECKON CTa-
TUCTUKN. []/Is CpaBHEHMsI TOKa3aTesieit {BYX TPYILT ObII
ucnionb3osal U-kputepnit Mann-Whitney, jis ananmusa
HoKasareseyi Heckonbkux rpymm — H-kpurepnit Kruscal-
Wallis. [l omleHKM MeXXTPYIIIOBBIX Pas/INdmii OTHOCHU-
Te/IbHBIX II0Ka3aTesleil MCII0/Ib30BaHbl KpuTepuit [Inpcona
xu-kBazpat (x*). Pasmans mpusHaBamich CTaTUCTIYECKN
3HayuMbIMU Ipu p<0,05.

PE3YJIbTATblI U OBCYXAEHUE
Omnpenenenne ko3 duiimeHTa CKOPOCTU CTAPEHMS YKEeH-
I[VH BBISIBU/IO BO3PACTHBIE 0COOEHHOCT PACIIpe/ie/IeHNs
BapUaHTOB CKOpOCTU ctapenus (puc.l). JKeHImHbI 1oHO-
IIECKOTO, TIEPBOTO VI BTOPOTO IIEPIOJOB 3Pe/IOro BO3PacTa
3HAYVMO dallle VIMeIN HOPMAaJIbHBIN BapuaHT CKOPOCTHU
crapeHus ot 45,3% 1o 69,7% (x*=12,538-270,143, p<0,001;
KpUTIYIeCKOe 3Ha4eHNe X* Ipy ypoBHe 3HaunMocTn p=0,01
cocTaBsieT 6,635). 3aMe/UIeHHbIIT BapMaHT CTapeHUs
TOCTOBEPHO Yallle BCTPeYasncs Y >KeHIUH HOXXUIOTO U
crapyeckoro Bo3dpacta (84,9% u 93,8% cOOTBETCTBEHHO).
YCKOpeHHBIIT BapMaHT CTApeHNUA Y )KeHIIVH IOHOLIEeCKOT O,
[IepPBOTO ¥ BTOPOTO IIEPHOMOB 3PETIOr0 BO3pacTa peru-
cTpuposacs ot 24,7% 1o 33,1%. B moxxmnom Bospacte Ha-
07110/1a710Ch pe3Koe YMeHbIIeHNe OV IAL] C YCKOPEHHBIM
BapMAHTOM CTapeHNs. B cTapueckoM Bo3pacTe >KeHI[HBI
C YCKOpPEHHBIM BapMaHTOM CTapeHM: He BbLABJICHBL. [laH-
HBIiT GaKT, BO3MOXKHO, CBSI3aH C HEJOXKMUTIEM JINL] C YCKO-
PEeHHBIM BapMAaHTOM CTapeHM IO CTapIeCcKOro BO3pacTa.
ITpoBemeH CpaBHUTENbHBIN aHAIN3 pacIpee/ieHns
JKeHINMH fKyTum ¢ pa3HbIMM BapMaHTaMU CTapeHNA C
aHa/IOTVYHBIMM ITOKa3aTenAMM >KeHIuH KpacHoapcko-
ro kpas [9] n Peciy6rmkn Xakacus [10]. YcraHoBIIeHO,
YTO NPOIEHT JINI] C YCKOPEHHBIM BapMaHTOM CTapeHuA
3HAYVMO MEHbIIIe Y KeHIUH SIKyTuu npy cpaBHeHNM C
IoKasaresAMM KeHIMH KpacHOApPCKOro kpas BO BCex
M3Y4YeHHBIX BO3PAcTHBIX nepuopax. Ilokasarenu xeH-
IIVH IOHOIIECKOTO I TIEPBOTO NePHofia 3peIoro Bo3pacTa
Pecrry6rmuky Xakacusi MMeny CTaTUCTUYECKN 3HAYMMO
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PMCVHOK 1. PacnpeneneHme BAPUAHTOB CKOPOCTK CTaPeHNA CPeAN AKYTOK Pa3HbIX BO3PACTHBIX rpynn

OOJIBLIIYIO TOJIIO JINL] C 3aMeICHHBIM BapUaHTOM CTApeHMsA
(80,0% B roHOIIECKOM, 63,9% B IIEPBOM 3peIOM BO3pac-
te). bonmpinHCTBO XeHIMH Xakacuy BTOPOTo Mepuosa
3peJIoro BO3pacTa, B OT/INYME OT KeHIVH Ky Tun, umenn
YCKOPEHHBIIT BapuaHT crapenus (65,4% npotus 26,6%).

B MupoBoit Hay4HOII TuTEpaType M3ydeHue 61M0I0-
I'MYEeCKOT0 BO3pacTa 4eoBeKa MPOBOANUTCA Pa3HBIMMI
MeTOJaMy, KOTOpble OCHOBAHBI Ha aHa/3e MOp¢OIory-
4eCKMX, pu3nonorndecknx, 61uoXnMMmIecKmx, ICUX03Mo-
I[OHA/IbHBIX I IPYTUX IIOKa3aTesell OpraHyn3Ma 4e1oBeKa
[11, 12]. Onpenenenue CKOPOCTH CTapeHMsI OpPraHM3Ma Ha
OCHOBe rabapUTHBIX [TApaMeTPOB Teja, MPefIOKeHHOe
poccurickumy ydeHbiMu TopenkunbiM u IInHXacoBbIM,
NpaKTuKyercs Ha Teppuropun Poccun. B cBAsu ¢ atum
CpaBHEHUe IIOYYeHHBbIX HaMU JaHHBIX IPOBOAUIOCH C
pe3yIbTaTaMy MCCIeOBaHNI POBEefeHHbBIX 10 aHaslo-
TUYHOV METOAMKE.

HaHa aHTpOmOMeTprYecKas XapaKTepUCTUKA KeHIH
C pasHBIMU BapuaHTaMU CKOpPOCTU cTapeHus (Tabm.l).
IOnuHa Tena >keHmuH 18-20 neT B 3aBUCMMOCTYU OT Ba-
PVMAaHTa CKOPOCTY CTapeHNA IOCTOBEPHO He pas3/Inyasach.
Amnanus moxasaTeseil MacChbl ¥ KOMIIOHEHTHOTO COCTaBa
Tejla BBIABIII, YTO >KEHIIVHBI IOHOIIECKOTO BO3pacTa C
YCKOPEHHBIM BapMaHTOM CTapEHYIS IMeNV 3Ha9/MO O07Ib-
IIYI0 MacCy Tejla, YeM >KeHIVHBI C APYTUMI BapyaHTaMI
ckopocTy crapeHns. OTHOCUTENbHAsA Macca >KMPOBOTO
KOMIIOHEHTA TeJIa MIMerIa JOCTOBEPHO OO/IbIliee 3HAYEHIe
y ML, C YCKOPEHHBbIM BapuaHToM cTapenns (p<0,001).
bonpuine mapaMeTpbl OTHOCUTENBLHOI MacChl MBIIIIETHOTO
KOMITOHEHTA TeJla OTIpefie/IeHbl Y KeHIIVH C 3aMeJlJIeHHbIM
BapuaHTOM cTapenus (40,1%).

BbisiB/IeHHBIe 0COOCHHOCTI AaHTPOIIOMETPUYECKIX a-
paMeTpOB >KEHIIMH IOHOIIECKOTO BO3PaCcTa B 3aBUCUMOC-
TU OT BapMaHTa CKOPOCTY CTApeHM XapaKTepHBbI U I/
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APYTUX BO3PACTHBIX Ipynil. Macca ¥ IpOLeHT XUPOBOTO
KOMITOHEHTa Tejla ObIIV 3HA4MMO BBIIIE Y IIPefCTaBu-
TeJIbHUI C YCKOPEHHBbIM BapMAHTOM CTapeHMs BO BCeX
V3Y4E€HHBIX BO3PACTHBIX IpymNax. {0/ MbIIIEYHOTO KOM-
IIOHEHTA TeJIa JOCTOBEPHO OOJIbIIIE Y JINI] C 3aMefTIEHHBIM
BapUaHTOM CTapeHM:A. JJaHHble aHTPOIOMETPUYECKNE
[IOKa3aTeny B COBOKYIHOCTU C PYTMMU IapaMeTpaMu
MOTYT OBITb MCIIOTIb30BAHbI KaK 6MOMapKepbl CKOPOCTHI
CcTapeHNs >KEHCKOTO OpraHu3Ma.

ITpoBeneH aHamM3 MHAEKCA MAcChl Te/a Bcex 06cmeno-
BAaHHBIX )KEHIIVH B 3aBUCYMOCTH OT BO3pacTa I BApMaHTa
CKOPOCTM CTapeHNsA. B I0HOIIeCKOM BO3pacTe >KEHIMHBI
C 3aMeJIJIEHHBIM BapuMaHTOM cTapeHusa B 59,0% ciydaes
nmeny HopMmasnbHbI VIMT, y 41,0% >KeHIIVH BbLAB/IEH He-
JIOCTATOK Macchl Teja. Bee sxeHmHbI 18-20 j1eT ¢ cOOTBET-
CTBMEM OMOJIOTMYeCKOTO BO3pacTa KaJeHJapHOMY VIMeTIN
VIMT B paMKax HOpMaJ/IbHBIX €T0O 3HaYeHMIT. Y >KeHIINH
JAHHOTO BO3PACTHOTO IEPUOJA C yCKOPEHHBIM BapMAaHTOM
crapeHus 6pun BbisiBrieHbI Bee Bujpl IMT: XOH - 1,6%,
HOPMaJbHBIN — 64,3%, M30BITOK Macchl Tena — 27,9% u
oxnpenne - 6,2%. VIMT >xeHIINH epBoro meproza 3pe-
JIOTO BO3pacTa C 3aMefI/IeHHbIM I HOPMa/IbHbIM BapyaH-
TaMI CKOPOCTY CTapeHMs IOCTOBEPHO He pas3inyaics, 1
6O/BIINHCTBO 00C/IEOBAHHbIX MIMe HOpManbHblit VIMT
(63,6% m 78,0% coOTBETCTBEHHO). VI36BITOUYHASA Macca
Te/a ¥ OKMPEHMeE B 3TUX IPYTINAX )KEHIIVH He BbIABJICHBDI.
JKeHIIMHBI C ycKOpEeHHBIM BapMAHTOM CTapeHM: B 28,6%
CTy4JaeB VIMeNV 3OBITOYHYI0 MacCy Tena, a B 4,3% - oxu-
penue. Anamm3 VIMT cpenu >KeHIIMH BTOPOTO IIepUOfa
3PEeNoro BO3pacTa MOKasasl, 4YTO y JKEHIIVH C 3aMefijIeH-
HBIM ¥ HOPMaJIbHbIM BapMaHTaMU CKOPOCTM CTapeHus
3HAYVIMO Yallle onpepesnarcs HopManbHbii IMT (85,8% u
74,1% coorBeTcTBeHHO). O6C/IEOBAHHbIE C YCKOPEHHBIM
BapMaHTOM CTapeHus B 54,4% cinydaeB MMenyt M36BITOK



AHTPOMOMETPUYECKME MOKA3ATENN XKEHLUH AKYTCKOM HALUMOHANIbHOCTW (OT 18 10 89 JIET)...

Tabnuua l. AHTponomeTpuyecKIne nokasatenu AKYTOK B 3aBUCMOCTI OT BapUaHTa CKOPOCTU CTapeHkA

OTHOCUTeNnbHaA macca, %

MapameTpbi AnuHaTtena,cm  Macca Tena, Kr . MblLIEeYHO .
»KUPOBOW TKaHU KOCTHOW TKaHUN
TKaHn
3amenneHHbIi (n=36) 161,5 50,0 24,9 40,1 12,8
A - [160,0;167,0] [49,0; 53,0] [23,7;26,9] [33,7;42,9] [12,3;13,6]
E HopmanbHbin 160,1 51,0 25,9 379 13,0
Q (n=449) [157,0; 163,5] [47,0; 55,6] [23,0; 29,6] [35,2; 40,6] [12,2;13,9]
é YcKOpeHHbIn 159,7 60,5 31,0 37,2 11,6
(n=159) [157,2;162,8] [55,2;67,0] [28,5; 33,2] [34,5;39,2] 10,6; 12,71
YpoBeHb 3HaUMMOCTH p=0,865 p<0,001 p<0,001 p<0,001 p<0,001
3amefneHHbIN 160,3 . . . .
(n=33) [157.9:162,6] 46,0 [42,6;50,3] 24,5[19,1;26,0] 38,8 [37,4;41,3] 17,4[14,9;,18,7]
2 HopmarnbHbi 159,9 51,0047,5:552]  24,1[20,6:285]  39,8[38841,4]  159[15,217,4]
P (h=171) [154,6:163,6] / 19,95, , ,6,28, ) ,8;41, ), 2,17,
S YeKopenkbii 1584 603[551652]  30,1[243353]  382(346411]  14,5[12,9,155]
(n=101) [155,2;162,3] r r r I ~r I I ™~ I r 1 r
YpoBeHb 3HaUMMoCTn p=0,071 p<0,001 p<0,001 p=0,002 p<0,001
3amepfieHHbIN 157,0 . . . .
(n=134) [154,0:160.5] 52,0[49,0;56,0] 28,1[23,7;31,9] 39,5 [36,4;41,9] 16,0[15,3;17,2]
2 HopMmanbHbi 1396 60,0[5536311 30802483311  39,1[37,2410]  153[14,21509]
P (n=216) [153,7:163,4] ) 13,63, ) ,8;33, . 1241, ), 42,15,
Q YcKopeHHbINn 157,5
) ’ . . . .
(n=126) [155,2:161.9] 70,0 [64,0;76,0] 35,5[32,5;39,2] 35,0(32,2;37,8] 13,5[12,6;14,3]
YpoBeHb 3HaUMMOCTHN p=0,200 p<0,001 p<0,001 p<0,001 p<0,001
3amefJieHHbIN 153,0 . . . .
(n=241) [150,0:157,5] 60,3 [54,8;65,3] 27,9[24,6;33,9] 33,2[31,2;36,9] 15,4[14,4,16,7]
2 HopmanbHbiit 158,1 76417568021 31402953341  32,6[29733,7]  142[13,8149]
ﬁ (n=31) [153,9;158,6] I ™ I I ~r I I 1 I r ™~ 7
8 YCKOpeHHbIi 154,4
wn r B . . .
(n=12) [152,2:158,7] 83,6 [79,8;85,9] 33,2[30,6;34,8] 32,4[29,1;33,8] 11,7 [10,8;13,4]
YpoBeHb 3HaYNMOCTU p=0,007 p<0,001 p=0,007 p=0,021 p<0,001
3amefJ1eHHbIN 150,3 . . . .
5 (n=179) [146,1:152,2] 50,4 [43,7;65,0] 22,8[21,3;25,8] 32,9(31,4;35,6] 17,2 [14,5;18,2]
=
D HopmanbHbin 151,3 61,2 27,8 31,5 15,3
p' (n=12) [148,3;153,1] [49,5; 64,7] [23,6; 28,2] [30,7;35,3] [11,4,17,8]
YpoBeHb 3HaUNMMOCT p=0,172 p<0,001 p<0,001 p<0,001 p<0,001

MpuMeyaHue: p - ypoBeHb 3HAUUMOCTY Pa3niAumii ¢ ucnonb3oBanmem kputepus Kruscal-Wallis

Macchl Tena, a B 31,9% - oxxupenue. Iloxxniible >KeHIIVHEBI
C YCKOPEHHBIM BapuaHTOM crapeHusa B 100,0% ciydaes
VIMe/N OKMpeHMe. Y BCeX XKEHIVH CTapYeCcKOro Bo3pacTa
orpenierieH HopManbHbIT VIMT.

Takum 06pa3om, Cpefyt >KeHIIVH C yCKOPEHHbIM BapuaH-
TOM CTAap€eHNs BO BCEX BO3PACTHBIX IIEPMOIAX OIpefie/ieH
OOIBIINIT TPOIEHT M3OBITOYHON MACCHI TE/TA U OKMPEHNS
1o cpaBHeHMIO ¢ VIMT >keHIIVH ¢ 3aMe/IeHHBIM 1 HOP-
MaJIbHbIM BapMAaHTOM CKOPOCTHU CTapeHMUs.

BbiBOAbI
AHTponoMeTpuyecKoe UCCeloBaHye YXeHIIVH AKYTCKO
HAIIMOHA/IBHOCTU OT 18 1o 89 neT BBIABMIIO BO3PACTHBIE

0CcOOEHHOCTY pacIipefie/ieHysI BAPUAHTOB CKOPOCTY CTape-
Hs1. [Tpeo6/agaroiiM BapiaHTOM CTApeHNsI CPeiy JKeH-
LIVH IOHOILECKOTO, IEPBOT0 U BTOPOTO NEPUOLOB 3PENIOro
BO3pacTa ABJIA/ICS HOPMA/IbHbI BAPMAHT CKOPOCTH CTape-
HI, a Cpeyl >KEHIIVH ITO>KIJIOT0 U CTAp4YeCKOro BO3pacTa
- 3aMeJJIEHHbBINI BapMaHT cTapeHus. [0 yCKOpeHHOro
BapyaHTa CTapeHMs JOCTOBEPHO CHIDKAETCA B CTAPIIUX
BO3PACTHBIX IPYIIAX JIO IIOJIHOTO MCYE€3HOBEHMSA B CTap-
4ecKoil BO3pacTHOM rpymite. CpaBHeHe [ToKasarereii 0uo-
JIOTMYECKOTO BO3PaCTa >KEHIIVH, TPOKMBAOLIVX B Pa3HbIX
pernonax Poccun, BBIABUIIO Hamuye STHO-TEPPUTOPHAIb-
HBIX 0COOEHHOCTeT! pacIipefie/ieHsl BApMaHTOB CKOPOCTH
crapenus. [laHa aHTponomeTpuyecKas XapaKTepUCTUKA
JKEHILMH C PasHbIMM BapuMaHTaMM CKOPOCTU CTapeHM: B

1513



Anna b. l'ypbeBa n gp.

3aBMCUMOCTHU OT BO3pacTa. AHa/M3 ITOKa3aTeseil Macchl
I KOMIIOHEHTHOT'O COCTaBa TeJla BBLABIII, YTO >KEHIIVHBI C
YCKOPEHHBIM BapMaHTOM CTapEHVIsI IMeN 3HaYMMO O07Ib-
IIIYI0 MacCy TeJIa, OTHOCUTEIBbHYIO MacCy >KMPOBOI'O KOMIIO-
HEHTA4, YeM XKCHIVHBI C JPYTMMM BapyMaHTaMU CKOPOCTH
cTapeHys1. 3HaYMMO OOJIbIINe TIOKA3aTe/Vl OTHOCUTEIbHOI
MacChl MBIIICYHOTO KOMIIOHEHTA TeJIa ONIpefie/IeHbl Y XKeH-
I[VH C 3aMeJJICHHBIM BapUaHTOM cTapeHs. [IpoBeneHHbII
aHa/IM3 VHJIEKCa MacChl Te/la BCeX 00CIeOBaHHbBIX XKeH-
IVH B 3aBMCHMOCTI OT BO3pacTa ¥ BapyaHTa CKOPOCTH
CTapeHMsI BBIABIIL, YTO CPefyl KEHIIVMH C YCKOPEHHBIM
BapUaHTOM CTapeHVsI 3HAYVMO dallje HaOMIoIaIoTCs I
C M30BITOYHOIT MACCOII Tena n oKupeHeM. HopmanbHas
Macca TeJia JOCTOBEPHO Yallie BbIsIBIeHa Y )KEHIIVH C HOp-
MaJIbHOM M 3aMEJJIEHHON CKOPOCTBIO CTAPEHMS BO BCEX
U3Y4YeHHBIX BO3PACTHBIX IPYIIIIaXx.

JlaHHbIe aHTpOIIOMeTpIYECKYe IOKA3aTe/N B COBOKYII-
HOCTY C PYTYIMM ITapaMeTpaMy MOTYT OBITb VICIIONb30-
BaHBI KaK 01OMapKepbl CKOPOCTU CTapeHMsI >KEHCKOTO
OpraHusMa.

Pab6ota Bepmonuena B pamkax HVP «MHorodakropHoe
VICC/IETIOBaHyie COCTOSTHMA 30POBbsI KOPEHHOTO U IIPYILITIOTO
Hacenrenusi PC (SI) ¢ uenbio onTrMuU3anum permoHaabHbIX
IIpOrpaMM II0 Y/IYYIIEHVIO KadyeCTBa XKV3HU JKUTeNeil pec-
IyO/IMKM C y9€TOM TEPPUTOPUA/IBHBIX, STHUYECKIX 0COOEH-
HOCTeJ1 B YC/IOBUSX COBPEMEHHOTIO COLMA/IbHO-9KOHOMIU-
YeCcKOro pasBuUTUsA» [IporpaMMbl KOMIUIEKCHBIX HayYHBIX
uccnepoannii B Pecry6myxe Caxa (SIKyTiist), HallpaB/IeHHBIX
Ha pasBUTHE €€ IIPOM3BOIMTEIBHBIX CU/I Y COLVIAJIBHO
cdepnt Ha 2016-2020 rofpI» , TOCKOHTPAKT 6512.
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ABSTRACT

Introduction: According to World Health Organization (WHO) forecasts, by 2050 the number of people suffering from dementia will constitute about 150 millions in the world.
Nowadays, Alzheimer’s disease plays the leading role in dementia emergence; it is the cause of age related dementia in 60% of cases.

The aim: This study aimed to assess the age related cognitive changes in patients with metabolic syndrome (MetS).

Materials and methods: 503 patients aged 45 to 89 years with chronic cerebral ischemia were included into the study. All the patients were divided into two groups: group 1-
without MetS (n = 198), group 2 - with MetS (n = 305). Patients of both groups were divided into 3 age subgroups: 1st - 45-59, 2nd - 60-74, 3rd - 75-89 years old.The MetS was
defined according to the criteria of the American Heart Association, the World Heart Federation, the International Atherosclerosis Society, and the International Association for the
Study of Obesity. To evaluate patients’ cognitive functions wide range of neuropsychological tests were used.

Results: Patients of both groups had significant age related cognitive deficit. MetS patients of all age subgroups with mild cognitive impairment syndrome revealed a significant
decline of immediate and delayed memory on the verbal stimuli (especially in patients of elderly and senior age groups), the rate of sensorimotor reactions, mental capacity, and the
active attention amount in comparison to the patients without MetS. Met$ patients with dementia of the middle age had significantly lower parameters of immediate and delayed
memory on the verbal stimuli, the rate of sensorimotor reactions, mental capacity, and the active attention amount in comparison to the patients without MetS but with dementia.
Condusions: The presence of MetS was associated with more pronounced cognitive decline in the patients, concerning different aspects of memory, attention and executive functions.

KEY WORDS: cognitive impairment, age, metabolic syndrome

INTRODUCTION

The past century was characterized by significant demographic
shifts and by the increase of older age groups proportion among
the population. Cognitive decline and dementia are significant
health issues given the aging of the world population [1]. The
nature of structural and functional, metabolic, neurotransmitter,
biochemical and hemodynamic changes of the central nervous
system during aging is the background for the development of
a number of age related diseases, which are accompanied by
the impairment of higher mental functions of varying degrees.
According to World Health Organization (WHO) forecasts,
by 2050 the number of people suffering from dementia will
constitute about 150 millions in the world. Nowadays, Alzhei-
mer’s disease plays the leading role in dementia emergence; it
is the cause of age related dementia in 60% of cases [2,3]. In a
number of countries, the cerebrovascular disease is the second
recorded cause of dementia after Alzheimer’s disease in people
of the elderly and senior age [2,3,4]. Cerebrovascular disease
can lead to the development of significant cognitive impairment

Wiad Lek 2018, 71, 8, 1515-1523

(CI) even in the absence of dementia [5]. The term ‘vascular
cognitive impairment’ (VCI) was suggested for the indication
of Cl associated with vascular risk factors [6,7]. Clinically, VCI
syndrome includes a wide range of cognitive and behavioral
disorders, ranging from mild cognitive impairment (MCI) to
vascular dementia [8].

Itis clear that individual cardiovascular events and risk fac-
tors are associated with lowered cognition and dementia; and
a growing research literature suggests that multiple vascular
risk factors may have an additive adverse effect on cognition,
resulting in increased risk for dementia [9]. The problem
of MetS is of concern partly because it represents a cluster
of risk factors for morbidity and mortality [10] and partly
because these risk factors may interact in a synergic manner
to influence cognition in a negative way. MetS has been de-
fined as a cluster of the following risk factors: central obesity,
elevated blood pressure, dyslipidemia (elevated triglycerides
and lowered high-density lipoprotein cholesterol), and insulin
resistance [11]. Detection of MetS is based on the presence of
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obesity (body mass index > 30 kg/m2 or waist circumference
-94 cm for Europeans, Sub-Saharan African, Eastern Med-
iterranean or Middle East males and-80 ¢cm for European,
Sub-Saharan African, Eastern Mediterranean or Middle East
females; 90 cm for South Asian, Central or South American or
Chinese males and 80 cm for South Asian, Central or South
American or Chinese females; 85 cm for Japanese males and
90 cm for Japanese females) and 2 or more of the following:
(1) increased plasma triglyceride level (150mg/dL) or medi-
cation therapy for this condition; (2) reduced HDL level (<40
mg/dl in males and <50 mg/dL in females) or specific drug
treatment; (3) high blood pressure (130x85 mmHg) or med-
ication treatment and (4) raised fasting plasma glucose (100
mg/dL) [12]. Obesity, hypertension, dyslipidemia, and insulin
resistance have been associated with an increased risk of cog-
nitive impairment or dementia [13,14,15]. A promising area
of preventive strategies for CI is the modification of cardio-
vascular risk factors - such as hypertension, hyperlipidemia,
obesity, diabetes mellitus, carbohydrates intolerance, which
play a key role in the development of cognitive deficits [16,17].

THE AIM

So far, the link between the MetS and the CI has not been
sufficiently studied in aging; there are contradictory data
in the literature on the impact of MetS on the CI severity
[18,19,20,21,22,23,24,25,26]. Therefore, the objective of
the study is to find out the age related characteristics of
the cognitive changes in patients with MetS.

MATERIALS AND METHODS

Five hundred and three patients aged 45 to 89 years old with
chronic cerebral ischemia were examined. The patients
were divided into two groups: groupl - without MetS (n
= 198), group 2 - with MetS (n = 305), comparable ac-
cording to age, sex and education level. MetS was defined
according to the National Heart, Lung and Blood Institute
criteria, the American Heart Association, the World Heart
Federation, the International Atherosclerosis Society, and
the International Association for the Study of Obesity in
the presence of three or more of the following factors in
the patient: arterial hypertension (BP> 130/85 mm Hg)
or hypotensive drugs use, obesity (waist circumference>
94 cm in men,> 80 cm in women) and dyslipidemia (in-
creased serum triglyceride levels > 1.7 mmol / L or normal
triglyceride level under appropriate treatment; lowering the
level of high density lipoproteins (HDL) <1 mmol / L for
men and <1.3 mmol / L for women or normal HDL under
appropriate treatment), increased blood glucose levels >5.6
mmol / L or hyperglycaemia therapy [11].

Patients in both clinical groups were also divided into 3 age
subgroups: 45-59 - middle aged, 60-74 of elderly age, and 75-
89 years old —senior patients. In the group of patients without
MetS, there were 76 middle-aged, 84 elderly patients and 38
senior patients. The age composition of patients’ group with
MetS was as follows: 108 middle-aged patients, 165 patients
of the elderly age, 32 patients of senior age.
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General clinical, neurological, laboratory and instru-
mental examinations were done, including anthropometric
examination (body mass index - BMI, waist circumference),
determination of blood lipid profile (lipidogram) and
concentration of the thyroid gland hormones in the blood,
magnetic resonance imaging of the brain. To evaluate pa-
tients’ cognitive functions the MMSE/ Mini Mental State
Examination Scale (assessing patient’s ability in time and
place orientation, short-term, long-term memory status,
speech function, gnosis, praxis) [27]; the method of 10 words
learning (studying the processes of memorizing, storing
and reproducing information); the PALT/The Paired Asso-
ciates Learning Test (learning the immediate and delayed
recognition memory on the verbal stimuli [28]; the Schulte
tables (determining the rate of sensorimotor reactions,
mental performance and attention) were used. According to
MMSE, scores of 29-30 were considered as the absence of
cognitive impairment, scores of 28-27 - pre-mild cognitive
impairment (pre-MCI), 25-26 - mild cognitive impairment
(MCI), scores of <24 points - dementia.

While processing the statistical data of the obtained
results, the validity of the difference between the average
quantitative values of the two samples was determined
according to the Student’s t-test. The characteristics of the
study sample were compared using X2 tests for dichoto-
mous variables. The Pearson’s correlation coeflicient (r)
was used to determine the nature and extent of the asso-
ciation between the different data. A value of p<0,05 was
considered statistically significant.

Ethical approval (Protocol No.11 from 23 of September
2016) was obtained from the Bioethics Commission of
the D.F. Chebotarev Institute of Gerontology of National
Academy of Medical Sciences of Ukraine. All study par-
ticipants or their proxies signed informed consent forms.

RESULTS

Patients in both clinical groups reported a decline of mem-
ory and attention to recent events, current events, names,
dates, and so on. Patients with MetS and without MetS
complained of increased irritability, general weakness and
increased fatigue, decreased physical and mental perfor-
mance, mood swings. Sleep disorders were more common
among the patients with MetS and consisted of difficulty
falling asleep, superficial and intermittent sleep, and early
awakening, short sleep, obstructive sleep apnea syndrome.
In addition, patients noted postsomnic disorders - low
quality of wake-up time after sleep onset, unrefreshing
sleep, increased wake-up time after sleep onset and lack
of energy, increased drowsiness during the daytime shift
work. Patients with MetS were significantly more likely to
complain of numbness of the limbs in comparison to the
patients without MetS (P <0.001).

During neurological examination focal neurologic
deficits ranged from 9 to 61%, and included hyperreflexia,
ataxia, disorders of sensitivity in patients with MetS. Sen-
sitivity disturbances were significantly more frequent (P
<0.001) in patients with MetS (60.7%) in comparison to
patients without MetS (25.3%) and manifested mainly as
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paresthesias in the distal limb parts in the form of creeps,
light face and limbs numbness.

There was analyzed the CI frequency of different severity
in patients without and with MetS, depending on their
age. In particular, pre-MCI syndrome was significantly
more common in middle-aged patients without MetS
as compared to the elderly patientsgroup (x2 = 18.0, P
<0.001). MCI syndrome was significantly more frequent
(x2 = 9.1, P <0.01) in the elderly patients in comparison
to middle-aged patients without MetS. When comparing
patients of senior and middle-aged groups without MetS,
MCI (x2 =8.5,P <0.01) and dementia (x2 = 12,6, P <0,001)
were significantly more common in patients of senior age,
whereas pre-MCI cases were predominant in middle-aged
patients (x2 = 33,2, P <0,001). While comparing senior and
elderly patients’ groups without MetS, pre-MCI (x2 = 10.1,
P <0.01) was more commonly found in elderly people,
dementia was significantly higher in senior patients (x2
=4.7, P <0.05). There was no significant difference in the
MCI frequency (x2 = 0,3, P> 0,05) in patients of elderly
and senior age groups without MetS (Fig. 1).

Patients with MetS of middle age were significantly more
likely to have pre-MCI as compared to the elderly patients
(X2 = 4.8, P <0.05). There was no significant difference in the
frequency of MCI (x2 = 1.1, P> 0.05) in patients with MetS
of middle and elderly age. Dementia was significantly more
likely to be detected (x2 = 10.9, P <0.001) among elderly
patients with MetS as compared to the middle-aged ones.
When comparing the senior and middle-aged patients with
MetS, middle aged patients were more likely to have pre-MCI
(X2 = 10.4, P < 0.01), the dementia was significantly more
common in the senior ones (x2 = 18.7, P <0.001. There was
no significant difference in the frequency of MCI in the senior
and middle-aged patients with MetS (x2 = 0.8, P> 0.05). When
comparing senior and elderly patients with MetS, patients of
the elderly age had significantly more common pre-MCI (x2 =
5.6, P <0.05), whereas dementia was significantly more com-
mon in patients of senior age (x2 = 3.9, P <0.05). There was
no significant difference in the frequency of MCI in elderly
and senior patients with MetS (x2 = 0.1, P> 0.05) (see Fig. 1).

In both groups of patients with MetS and without it,
there was established a statistically significant (P <0.001)
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negative correlation between patient’s age and MMSE score,
parameters of short-term verbal and semantic memory
and attention; the immediate and delayed memory amount
on verbal stimuli, a score on the clock drawing test. Also,
a reliable (P <0.001) positive correlation was found out
between patients’ age and time indicators, which was eval-
uated when performing a special neuropsychological task
with the use of Schulte tables (Fig. 2). Consequently, there
was found significant influence of age on the cognitive
functions of patients with and without MetS.

Some difference was found between groups of patients
with MetS and without it but with MCI by means of a
number of MMSE subtests (time orientation, space orien-
tation, three words memorising, attention and counting,
three words reproduction). Based on the analysis of MMSE
subtests parameters, we found out that the subgroup of
middle-aged patients with MetS had significantly lower
parameters of short-term memory (x2 = 32.7, P <0.001)
as compared to patients without MetS, according to such
subtest as three words memorizing (x2 = 4.14, P <0.05), eval-
uation of attention and counting, reproduction of the verbal
material (x2 = 15.1, P <0.001). In the subgroup of elderly
patients with MetS in comparison to the patients without
MetS, there were determined significantly lower parameters
of short-term memory (x2 = 6.2, P <0.01) according to two
subtests: three words memorizing subtest and reproducing
the verbal material when refocusing (x2 = 7,4, P <0,01) and
the subtest of three words reproduction. Among patients of
senior age with MetS, as compared to patients without MetS,
there was found out a significant deterioration according
to 2 subtests such as orientation in time (x2 = 5.2, P <0.05),
reduction of short-term memory (x2 = 14.7, P <0.001) with
the help of three words memorizing subtest. There was no
significant difference in parameters between the senior pa-
tientswith MetS and without MetS according to the other
MMSE subtests (P> 0.05).

Taking into consideration the MMSE subtest profile,
patients with MetS and MCI of different age groups had
significantly worse short-term memory parameters than
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the patients without MetS. The middle-aged and elderly
patients had identical changes in the cognitive profile,
whereas it varies in the patients with MetS of senior age
due to the increased deteriorations in time orientation in
addition to the short- memory decline.

Based on the results of wide range of neuropsycholog-
ical tests in the MCI patients it was found out that the
parameters of immediate and delayed memory according
to PALT were not significantly different in the subgroup
of middle-aged patients with and without MetS. Patients
of the elderly and senior age with MetS and MCI had
significantly (P <0.001) worse parameters of immediate
and delayed memory according to PALT as compared to
patients without MetS (Fig. 3).

The patients with MetS and MCI syndrome from all three
age groups, required significantly more (P<0.001) time to
perform a special neuropsychological task according to
Schulte tables as compared to the patients without MetS
but with MCI syndrome (Fig. 3), indicating a decrease of
psychomotor reactions rate and attention.

Considering the significant negative impact of cognitive
decline and especially of dementia on the patients’ life
quality, we analyzed cognitive functions in patients with
dementia, depending on age and the presence of MetS.
In the middle age subgroup of patients with dementia
the mean MMSE score was 22,1+0,9 in patients without
MetS and 21,842,1 in those with MetS (p>0,05). In the
subgroup of elderly patients with dementia mean MMSE
score depending on the presence of MetS was 21,3+2,0
(without MetS) and 21,6+1,9 (with MetS) (p>0,05). In the
senior aged patients with dementia there was no significant
difference concerning the mean MMSE score depending on
the presence of MetS: 21,1+1,6 (in patients without MetS)
and 21,5+1,9 (patients with MetS) (p>0,05). In evaluation
of the MMSE subtest profile, we found out that the mid-
dle-aged patients with MetS and dementia as compared
to the patients without MetS of the same age were signifi-
cantly more time-disoriented (x2 = 6.93, P <0.01). There
was no significant difference in the results of other MMSE
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subtests performed by middle-aged patients with dementia ~ with MetS in comparison to those ones without MetS, had
associated with MetS. While studying the MMSE subtest  significantly decresed time-orientation score(x2 = 5.38, P
profile of the elderly patients with dementia, depending  <0.05), and showed lower results in copying the picture test
on the presence of MetS, it was found out that the patients ~ (x2 =5.87, P <0.05). When evaluating the profile of MMSE
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subtest perfomed by the senior patients with dementia, writing (x2 = 4.04, P <0.05) and copying the picture (x2
depending on the presence of MetS, it was found out that =4.37, P <0.05).

the patients with MetS as compared to those without MetS, Taking into consideration the MMSE data, age related
were significantly worse in the subtests of simple sentence  changes in the cognitive profile were of different charac-
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ter. In particular, the middle-aged patients with MetS and
dementia had significantly declined ability in time-ori-
entation as compared to those ones without MetS; the
elderly patients with MetS and dementia as compared to
patients without MetS were more time-disoriented and
had a declined ability of constructional praxis. The senior
patients with MetS in the presence of dementia performed
significantly worse subtests on writing a simple sentence
and copying the picture as compared to patients without
MetS. Consequently, according to MMSE data elderly
and senior patients’ executive functions with MetS and
dementia were more affected.

According to the results of neuropsychological tests of
the patients with dementia, it was found out that in the
subgroups of the elderly and senior patients with MetS
and without MetS, the parameters of immediate and
delayed memory according to PALT data did not differ
significantly. The middle-aged patients with MetS in
the presence of dementia revealed a significant decline
(P<0.05) of immediate and delayed memory according to
PALT data as compared to the patients without MetS (Fig.
4). Patients of the middle-aged subgroup with MetS in the
presence of dementia needed significantly more time to
perform a special neuropsychological task according to
Schulte tables and had significantly lower parameters of
the sensorimotor reactions rate (P <0.001), as compared
to the patients without MetS with dementia (see Fig. 4). At
the same time, patients of elderly and senior age with MetS
and without MetS in the presence of dementia showed no
significant difference according to the above-mentioned
neuropsychological tests.

Patients with MetS as compared to the patients without
MetS in the presence of MCI syndrome demonstrated a
significant decline of the following cognitive functions:
immediate and delayed associative recognition memory
for verbal stimuli (especially in the elderly and senior
age), the sensorimotor reactions rate, attention amount,
mental activity in all age subgroups. At the same time,
only middle-aged patients with MetS in the presence of
dementia revealed a significant decline of immediate and
delayed associative memory on verbal stimuli, the rate
of sensorimotor responses, mental performance, and
attention as compared to the patients without MetS but
with dementia. In the elderly and senior age patients with
MetS and without MetS in the presence of dementia we
found equally decreased parameters of immediate and
delayed recognition associative memory on verbal stim-
uli, rate of sensorimotor reactions, mental performance
and attention.

DISCUSSION

Consequently, based on the obtained results, patients with
MetS had more affected cognitive functions comparing
with patients without MetS, but with chronic cerebral
ischemia. There was revealed a significant influence of
age on the severity of cognitive impairments - patients of
both clinical groups revealed increased cognitive deficit

severity. Our findings concerning cognitive decline can be
associated with aging changes of the brain, deterioration
of the blood supply to the brain, enhancement of neuro-
degenerative processes on the background of metabolic
disorders with involvement of the structures responsible for
cognitive functioning. Different data have been presented
to explain association between metabolic syndrome and
cognitive impairment. Some evidences have emphasized
a combination of neuroanatomical and neuroendocrine
changes resulting in cognitive deficit [29,30]. In some
studies, based on imaging techniques, in those with
metabolic syndrome, volume losses- neurodegeneration
in the hippocampus and frontal lobes have been clearly
discovered leading cognitive problems in affected ones.
In fact, in metabolic syndrome, both brain structure and
brain lipid metabolism may be affected leading to cognitive
impairment [31].

The results of a number of studies correspond to the
data obtained by us. In particular, Ashrafi etal. [32] showed
a direct association between metabolic syndrome and
cognitive impairment, after being adjusted for gender and
age. According to the results of Yaffe et al. [33], increased
risk for cognitive disorder was directly associated with the
number of the components of metabolic syndrome. Chang
et al. [34] on Taiwanese older adults revealed that meta-
bolic syndrome remained a major predictor for cognitive
impairment by adjusting sex, age, education level, marital
status and even apolipoprotein genotype. In a systematic
review by Collins et al. [35], the presence of metabolic
syndrome was associated with executive cognitive dys-
function and memory deficits for both men and women
younger than 75 years, but contradictory results were
achieved for the people older than 75 years. In another
study by Parnowski et al. [36], dementia was significantly
correlated with metabolic syndrome and its components
of low HDL cholesterol, and hyperglycemia. In the study
of Rubens et al. [37] metabolic syndrome was associated
with impaired reading, working memory, and attention
among adolescents. According to the data of Harrison et al.
[38], the association between MetS and cognitive decline,
which has been described in younger populations (<75),
was not apparent in the population of individuals aged 85
and older at baseline.

CONCLUSIONS

The presence of metabolic syndrome was related to more
pronounced cognitive decline in the patients, especially
impairing different aspects of memory, attention and ex-
ecutive functions. The most significant negative impact of
MetS on the cognitive functions was found in the middle
age subgroup of patients with dementia, concerning dete-
rioration of short-term, immediate and delayed associative
memory and parameters of the sensorimotor reactions.
Taking into consideration these results more attention
should be paid to the MetS risk factors especially in this
age group of patients to prevent further deterioration of
their cognitive functions.
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Other clinical trials should be undertaken to determine
if addressing MetS and metabolic-based risk factors
through lifestyle modification gives the possibility of
slowing down or ameliorating the cognitive aging pro-
cess itself.
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NMPOTHO3NPOBAHUE BOSHUKHOBEHUA TAXEJIbIX
BHYTPUXENYAOUYKOBbIX KPOBOU3NIUAHUIA U NYTU UX
NPEAYNPEXAEHUA Y NPEXXAEBPEMEHHO POXKAEHHbIX AETEN

Enexa M. KoBaneBa', Banepuii U. loxunbko', Auppeii U. benopyc?, Fanuna A. ConoBbeBa’, 0nua U. YepuaBckas',

Hartanua H. Apamuyk'
'YKPAMHCKAA MELVLIMHCKAA CTOMATONOTMYECKAA AKALEMIAS, MONTABA, YKPAMHA
YIEPUHATANbHbIA LIEHTP NONTABCKOW OBIACTHOM KIUHIYECKOW BONbHMLIbI UMEHI M.B. CKTMOOCOBCKOTO, MONTABA, YKPAUHA

PE3IOME

BBepenue: Taxenble BHyTPIKeNyA0UKOBbIE KPOBOUNMAHNA Y HELLOHOLUEHHbIX AieTeli ABNAIOTCA OAHOIA 3 0CHOBHbIX MP06nem 06LLeCTBEHHOT0 3paB0o0XpaHeHNA, NOCKONbKY
OHY MOTYT ObITb NPUYNHOI Pa3BUTUA HEBPONOTMYECKIX 1 KOTHUTUBHBIX HAPYLLEHWH,  TaKiKe CMepTeNbHbIX MCXOJ0B.

Lienb: MpegynpenuTb pa3BuTUe BHYTPUMXKENYA0UKOBBIX KPOBOUNMAHIA y NPeXAeBPEMEHHO POXKEHHDIX AeTeil yTem pa3paboTKu anropuTMa naeHTOMKaLIUM MajeHLes
MOBbILLEHHOr0 PUCKA M MaKeTa peLeHuii C NPOrHO3MPOBaHIA U NpeaynpeXx AeHNa Pa3BUTUA YKa3aHHOI NaTonoruy.

Martepuanb! n metoabi: [IposeseHo MynbTULEeHTPOBOe UccnefoBaHue (2013 — 2016 Ir.), BKntouasLuee 117 HeOHOLUEHHbIX AeTeld, KOTOpble HaXOAUAMCh Ha NeyeHun B 4
neyebHbIX yupex aeHnax Montasckoii obnactu (Ykpauna). B rpynny sereii ¢ Taxennimu BXXK Bknioueo 76 aeteit (Bec 1037,8+43,7 1, B 27,1+0,27 Hepenw; AeBoyek 36/47,
37 %), cBXKIII-IV c1. no Papile L.A., a B rpynny cpaBHeHus — 41 pebeHok (Bec 1758+59,8; B 32,1+0,30 Henenu; geouek 15/38, 46 %) 6e3 BXK. dpdexkTnBHOCTL NpumeHeHus
naKeTa peLueHuil uyyanac B lontaBckom 06nacTHOM nepuHaTanbHOM LieHTpe (BbICOKMI ypoBeHb, 2000 pogoB B rog) B TeyeHue 2014 - 2017 1.

Pe3ynbratbi: [Ip1 MHOXeCTBEHHOM PErpeccoHHOM aHanu3e JOCTOBEPHbIMI GaKTOPaMil PUcka Pa3BUTIAA TAXKENbIX BHYTPIKENYA0UKOBbIX KDOBOUNAHNIA BLIABUMUCH
[B (OLU =0,28; p=0,000), 6e3B0AHbIN nepuod MeHblue 24 u. (0L =83,2; p=0,020), BBeAeHue 0,9% pacTBOpa HAaTPUA XNOPUAA BO BpeMs NePBIYHBIX PeaHUMALMOHHDBIX
meponpuaTyii (OLL =16,73; p=0,042), 3nu304bl aprepuanbHoii runeptensum (OLL =32,3; p=0,026) n konuuectso neitkouuTo >15x109/n 8 nepsbie cyTkm (OLL 17,6; p=0,028).
[Tocne BHeipeHWA NaKeTa peLLeH, KOTOpbIii BKNKYaN: MeXANCUMNAMHAPHBIN YeK-NACT (MeX Ay aKyLuep-TMHEKON0roM U HEOHATOI0roM), anropUTM MAEHTUGUKaLMK feTeit
CBbICOKIM PUCKOM Pa3BUTHA BHYTPIKENYLAOUKOBbIX KDOBOUNMAHIIA, YeK-NCT MOHUTOPYHIA 33 COCTOAHMEM pebeHKa cpasy nocne poXxaeHNs, MeXnpodeccuoHanbHbil yek-
ANCT (Mexzy Bpauom 1 MefCecTpoii), YacToTa BHYTPUMKENYA0UKOBbIX KPOBOM3NNAHMI cHu3Mnack ¢ 18,9 % o 11,4 %, p=0,038, a unBanugHoctb ¢ 9,6 % 1o 2,4 %, p=0,046.
BbiBop: Maket pelwenuit ABNAeTCA 3OHEKTUBHBIM UHCTPYMEHTOM NpeaynpexaeHna PasBUTUA TAXKENbIX BHYTPIKENY[0UYKOBbIX KPOBOU3NNAHNIA Y NpexaeBpeMeHHO
POXJEHHDIX AeTei.

KJTKOMEBDIE CJTOBA: HefjoHoLEHHbIE A€TH, TAXESbIE BHYTPUKENYL0UKOBbIE KDOBOU3ANAHNA, TPOTHO3MPOBAHME, NPEAYNPEXAEHNE, NAKET PeLleHNi.

ABSTRACT

Introduction: Severe intraventricular hemorrhages (IVH) in preterm infants are one of the major public health problems, as they can cause neurological and cognitive
impairment, as well as lethal outcomes.

Theaim: To prevent the development of IVH in preterm infants by developing an algorithm foridentification of high risk infants and a bundle for the prediction and prevention of this pathology.
Materials and methods: A multicenter study (2013-2016) was conducted, which included 117 premature babies who were on treatment in 4 medical institutions in the Poltava
region (Ukraine). The group of children with severe IVH included 76 children (weight 1037.8 + 43.7 g, gestational age (GA) 27.1 £ 0.27 weeks; girls 36/47, 37 %), with IVH [II-IV
st. by Papile L.A. The comparison group consisted of 41 children (weight 1758 + 59.8, GA 32.1 £ 0.30 weeks, girls 15/38, 46 %) without IVH. The effectiveness of a bundle for
the prediction and prevention severe IVH was studied in the Poltava Regional Perinatal Center (high level, 2000 births per year) during 2014 - 2017.

Results: The significant risk factors due to multiple regression logistic analysis are: gestational age (OR =0.28, p=0.000), anhydrous period less than 24 hours (OR =83,29;
p=0.020), infusion of 0.9% sodium chloride solution during primary resuscitation (OR =16.73; p=0.042), episodes of arterial hypertension (OR =32.3; p=0.026), the number of
leukocytes is >15x109/1 at birth (0R=17.6; p=0.028). After the implementation of the Bundle, which included: an interdisciplinary check-list (between the obstetrician and the
neonatologist), the algorithm for identifying children with high risk of IVH, a check-list for monitoring of the state of the child immediately after birth and an interprofessional
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check-list (between the doctor and the nurse), the IVH incidence decreased from 18.9 % to 11.4 %, p = 0.038, and the disability from 9.6 % to 2.4 %, p = 0.046.
Conclusions: The Bundle is an effective tool for preventing of severe IVH in preterm infants.

KEY WORDS: preterm infants, severe intraventricular hemorrhage, prediction, prevention, bundle

BBEAEHUE
Tspxernble BHY TpyOKenynoukoBble kposousmsiHys (BXKK)
Yy IPEXIEBPEMEHHO POXXAEHHDIX JIETEN NPENCTaB/IAIT
co60if OfHY M3 OCHOBHBIX HeAMATPUYECKUX NPOOIEM
00111eCTBEHHOT 0 30pOBbsI, TaK Kak yactoTa B)KK y neteit
c rectanoHHbIM Bo3pactoM (I'B) <32 Hepenb B pasBuTHIX
CTpaHax HaXxomuTcs B mpepenax 15 — 25 % [1, 2]. Ilpu-
MepHO 60% npexpeBpeMeHHO POXAEHHBIX AeTeit ¢ BJKK
[I-IV cT. MMEIOT TsKelble HeBPOIOTMYeCKe HapyLIeHN s,
TaKye, KaK JeTCKUII LiepeOpabHbII Tapanny U 3a[iep>KKy
HepBHO-TICMXM4YecKoro passutus [3]. He uckmodyeHnem
apngercd u ITonrasckasa obmactsb [4,5].

Aruonorust BXKK muorodaxropHas [6] u cBsizana Kak
C aHTe-, MHTPaHATA/JIbHBIMY, TaK ¥ C IOCTHATaTbHBIMMI
dbakropamu, BKIO4Yas U M3MeHeHus: remocrasa [7]. Ha
CETOIHSIIHNIL JIeHb M3BECTHBI K/II0UeBble TaTO(NU3NOIO0-
IMYecKyie MEeXaHMU3MbI Pa3BUTHUSA BHYTPIDKETYIOYKOBBIX
KPOBOUS/IMSHNUI Y HEJOHOIICHHBIX JieTell, OCHOBHBIMMI
U3 KOTOPBIX SABJIAIOTCA: NPEXKAEBpPEMEHHOE POXJICHIE,
TUITOKCHS, TUIIepKanHus [6] aruos [8], runorensus 9],
BHYTpuyTpoOHOe uHpuuyposanne [10]. HecmoTps Ha
CTpeMMTeIbHOE PasBUTIE HEOHATOJIOTMY, B HACTOsLIee
BpeMsI He Cy1ecTByeT 3¢ (HeKTUBHBIX CIIOCOOOB TeYeH s
BJKK, moaToMy eMHCTBEHHBIM METOOM B YMEHbILIEHUN
JaCTOTBI IX BOSHUKHOBEHNS ABJISIETCSI IPOTHO3MPOBaHIIE
U IpefyIpexyeHne. B Tedene mocnemHero fecATuneTvs
MICCIIefOBATeIIAMY PacCMaTPUBAIOTCS: MEphl, HAaIlpaB/IeH-
HbIe Ha YMEeHbIIEeHNe BHYTPUYTPOOHOIT U MHTPaHATa/Ib-
HOJI I'MITOKCUY ITyTeM IIPOJIOHTVPOBaHMsI OepeMEeHHOCTI
1o 32-34 Hemenb; UCIONb30BaHME IIAAAIIETO METOIA
pozopaspeleHnsa U COOTBETCTBYIOLIEN IIEPBUYHON pe-
aHUMauuy [6]; ynydileHre OXpaHUTEIbHOTO PeXUMa;
npuMeHeHne cuHxponnsuposanHoit VIBJI [11] u ap.

LEJIb PABOTbI

ITenb paboTHI - TPEAYIIPEAUTD Pa3BUTIIE BHY TPYDKETY0Y-
KOBBIX KPOBOV3/IVISTHUI Y IPEXKAEBPEMEHHO POXK/ICHHBIX
meTell mMyTeM paspabOTKM aIropuTMa MIeHTUPUKALN
MJIaJIeHIIeB MOBBIIIEHHOIO PUCKA M IaKeTa PeLIeHNiT ¢
IIPOTHO3MPOBAHNA U NPefyIpeKAeHNs PasBUTHS YKa-
3aHHOJ IIaTOIOT M.

MATEPUAJIbl U METOAbI

[TpoBeneHO MyNIBTULIEHTPOBOE VccefoBanue (2014 - 2017
IT.), BKIo4aBinee 117 HeJOHOIIEHHBIX [ieTeil, KOTOpble
HaXOZWIVICh Ha JIeYeHVN B 4 TedeOHBIX yupexxeHysx [lon-
TaBckou obmactu (YkpanHa). Bce pomyrent gamu cormacue
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Ha 00CIIeioBaHue, a AV3ailH VI MeTORbI KIVHITIeCKIIX MCCTIe-
JIOBaHMI1 OF0OPEHBI 6103 TIUEeCKOT KOMIICCHETL. B 0cHOBHYIO
TPYILITy BKIIIOUEeHO 76 eteli (Bec 1037,8+43,7 1, B 27,1+0,27
Heier; ieBouek 36/47, 37 %) ¢ BXXKK III-IV cr. 3a Papile
L.A., arpynmy cpaBHenus — 41 pebeHok (Bec 1758+59,8; I'B
32,1+0,30 Hemeny; neBovek 15/38, 46 %) 6e3 BXKK.

Hnst upentndukanyum noctoBepHbIXx HAKTOPOB PUCKa
(PP) 1 nOCTpOEHISI IPOTHOCTUYECKIX MOJIETIelT 3yJanCh
IIOKa3aTeNy, KOTOpble XapaKTepu3yIoT COMATUYeCKui,
aHTe-/MHTpaHATA/IbHbIII aHAMHe3 MaTepit, 00'beM peaHrMa-
IVIOHHBIX MEPOIIPYATII, COCTOsIHNE PeOeHKa Cpasy Iocyie
POX[eHYIS, Ha/l4ye COITy TCTBYIOIIMX 3a00/IeBaHMIT, 0CO-
GEHHOCTY PECTUPATOPHOIT, TeMOIMHAMITYIECKOT TIOTIIEPIK-
KU, METaOOMIMIecKuii M MHPEKIMOHHBIN TPpOoduib pebeHKa
B TeUeHUe IIePBBIX 6-U CYyTOK >k13HU. VHpopmanmoHHo
6a3011 MCCIeMOBaHNS CTa TaHHble 13 «VIcTOpuu pooB»,
«O6MeHHOI KapThI POVIBHOTO JOMA, POAVIBHOTO OT/ierIe-
HYst 601bHNIBI» 1 «KapThl pa3BUTISI HOBOPOXKIEHHOTOY.

Iist moxasarenbcTBa 3(hPeKTUBHOCTY ITPEITIOKEHHOTO
IIaKeTa PelIeHN T C IPOTHO3MPOBAHYIS U IPERYIIPEKIECHIIS
pasButus Tspkenbix BYKK 6v110 mposefeHo mpe-/mo-
CTUHTEPBEHI[MOHHOE MccrefoBanme 3G EeKTUBHOCTH eTo
npuMeHeHys B ITonTaBckoM 00/1aCTHOM IIepMHATATIbBHOM
LeHTpe (BBICOKMIT ypoBeHb, 2000 pofioB B I'OfT) B TeUeHMe
2014-2016 rr. Visy4anuch nepBUYHbIE PE3yIbTAThL: YaCTO-
ta passutua BXKK, BbDKMBaHMe U MHBAIMIHOCTD JieTell,
ponuBmmxcs ¢ ecom o 1000 r.

Craructudyeckast 06paboTKa MOTYIeHHBIX Pe3yib-
TaTOB IPOBOAMJIACH C IIOMOIIBIO ITaKeTa IPYUKJIAJHOI
nporpamMbl STATA. Jlna ompenenenns cBs3eil MeXy
OTHE/IbHBIMIY ITOKa3aTe/IIMU Y IIOCTPOEHUS IIPOTHOCTY-
YeCKUX KIVMHUYECKNX MOJENEN VCIIONb30BAIM IIPOCTON
VI MHOXXE€CTBEHHBIV JTOTUCTUYECKUI PErpecCuOHHBIN
aHanms, paccunteiBanu oTHoIenue mancos (OII) n nx
95% moseputenbHbI MHTepBaI ([IV), mporHocTdeckui
K09¢GuiMeHT B ¢ ero CTaHAAPTHON IOTPELIHOCTHIO (M) 1
95% [V. JnarHocTuyecKast TOUHOCTb IIPOTHOCTUYECKUX
MoOJieell OlleHMBaIach pacyeTaMyl YyBCTBUTE/IbHOCTH,
CIeNVIPIIHOCTH, TOJIOKNTENBHOTO IIPEJVIKTYBHOTO 3Ha-
yenust (ITI1C) n HeraTMBHOTO MPEANKTUBHOTO 3HAYEHNUS
(HII3), a tak>xe momanu o ROC kpusoii. Bee 3naue-
HYSL p ObUIV IBYCTOPOHHME, TIPK 9TOM 3HadeHue p <0,05
paccMaTpuBanIoch Kak JOCTOBEPHOE.

PE3VYJIbTATbI

VccnenoBanne okasano egMHCTBO ¥ IIPeeMCTBeHHOCTD
IeVICTBUS aHTe-/MHTPa- U IIOCTHATA/IbHBIX (PAKTOPOB Ha
passutue TsKenbix BJKK y npexpespeMeHHO poXK[ieH-
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Ta6nuua . MporHocTueckas mogenb pa3BuTus Taxenbix BXK y npexxaeBpemeHHO poXKAeHHbIX JeTeil i ee onepaLnoHHble XapaKTepucTuKi

lNMporHocTnyeckne nepemeHHble B m p
lecTaLMOHHBIN BO3pacT (Hegenw) -1,27 0,33 0,000
Bbe3BoaHbIN NPOMEXYTOK < 24 rog. (oa,HeT) 6,72 2,88 0,020
BeepeHune 0,9% p-pa HaTpusa xnopuvaa (aa,HeT) 2,82 1,39 0,042
Snn30[4bl apTepuranbHON rnnepTeH3ns (ga,HeT) 3,47 1,56 0,026
NeiikounTbl > 15x10°/n B 1 CYTKM >KU3HK (Aa, HeT) 2,87 1,3 0,028
_cons 37,13 9,68 0,000
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2 PucyHok 1. ROC-kpuBas
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0.00 025 0.50 075 100 NPOrHOCTUYECKON moaenn
1 - CneunduyHOCTb pa3BuTUA TAXeNbIx BXKK
Mnowaae nog ROC kpueoii = 0.9850 y npexxaeBpemMeHHo
POXEHHDIX ieTel

HBIX feTelt. [Ipu mpoBeeHny MpoCcTOro IOTUCTIIECKOTO
PerpecCcroHHOTO aHaM3a BBLICHIIOCH, YTO Ha Pa3BUTHE
BJKK BmusooT Takue maToreHeTUIeCKIie MEXaHU3MBbI:

- TpeXAeBpeMeHHOe POXKAEHMeE, YTO IIOATBEePKAAeTCs
Ha/lM4YMeM CBSI3U C TecTalMOHHBIM Bo3pactom (OIII
0,44, p =0,000);

- OTCYTCTBME aHTE€HATA/IbHOJ TOPMOHA/IbHO IO T OTOB-
KI - CBSI3b C 6€3BOJIHBIM MEPUOIOM OObIIe 24 YacoB
(OI1I 4,17, p =0,050);

- TUIOKCHYecKoe/acuKCUIeckoe coObITHEe — CBS3b C
OLIeHKOIT o mKane Anrap Ha 5 muH. (6amnsr;; OIII
0,43; p =0,000); npoBenernem VIBJI npu nepBudIHO
peanumannu (ga/uet; Ol 6,97; p=0,000), BBereHMEM
0,9% pactBopa Hatpus xnopuaa (ma/vet; OLI 5,62;
p=0,014), c ypoBHeM kpearuHuHa (MKkMonb; OIII 1,03;
p=0,004);

- aumpos - cBsa3b ¢ pH <7,0 B 1 cytkm xusum (ma/Her;
O1I 3,0, p=0,047);

- HapylIlIeHye FeMOIMHAMUKI — CBA3b C IUACTOMNIECKIIM
MUHUMaJIbHBIM apTepUaIbHbIM [jaB/ieHneM (MM PT.CT.;
OII 0,92, p=0,004); snn30maMu MOBBIIIEHHOTO apTe-
puanpHoro pasnenus (ga/sHet; OIIl 9,36, p=0,000);
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- [eVICTBME CTPECCOPHBIX (PAKTOPOB — CBSI3b CO CTPEMU-
tenbHbIMU pofamu (OII 7,4, p=0,010);

- BpOXJieHHOe MHUIMPOBaHMe — CBsI3b C baKTepny-
puelt y MaTepy Bo BpeMs bepeMenHocTH (pa/Het; OIII
7,1; p=0,035); komaectBoM nerikoruTos (10%/m; OIII
3,99; p=0,007), ypoBHeM rmoko3bl (MMornb/i; OIII 1,5;
p=0,007) nipu poxxaeHnn.

[Tocne mpoBeeHNsI MHOXXECTBEHHOTO PErpecCUOHHO-

ro aHajau3a BBISBIEHA JOCTOBEPHAs CBSI3b TOTBKO C

I'B (OII =0,28; p=0,000), 6e3BofHBIM IepUOHOM < 24

4. (OII =83,29; p=0,020), BBefeHuem 0,9% pactBopa

HATPUsI XJIOPKU/Ia BO BpeMsl MePBUYHBIX PeaHMMAaI[MOH-

Hpix Mepornpusituii (Ol =16,73; p=0,042), snnsomamn

aprepuanbhoi runeprensuu (O =32,3; p=0,026), ko-

nyecTBOM JerikountoB >15x10°/1 (OIII 17,6; p=0,028).

OkoHuaTenbHas MPOTHOCTUYECKAsT MOJIe/b Pa3BUTHS

Tsoxenblx BJKK, BkouaBmas MMeHHO IepedlncieHHbIe

®P (tab6m.I), mMena BHICOKME OIEPAIMOHHBIE XapaKTe-

PUCTUKU: YYBCTBUTENBHOCTD 96,7 %, crenuduIHOCTD

86,9 %, Mo3UTUBHOE NpeNUKTUBHOE 3HadeHue 92,4 %,

HeraTyBHOE IIPeJUKTUBHOe 3HaueHMe 94,3%, miomanb

og, ROC xpusoit 0,9850 (puc. 1).
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Ta6nuua Il. Anroputm oTHeceHna aeTeli B rpynny NOBbILIEHHOTO PUCKA BOSHUKHOBEHMA Taxenblx BXKK

@®akTopbl pucKa KpacHbie ¢pnaxku
lecTaUMOHHbIN BO3pacT < 28 Hefjenb Aa
Bec < 1000r na

BarnHanbHble pPoabl

CrpemuTenbHble poabl

CKOMI'IpOMeHTI/IpOBaHHbIVI VIH(I)EKLlI/IOHHbIIZ CTaTyC XEeHLWMHbI

OueHKa no Anrap MeHblue 7-Mun 6anfioB Ha 5-11 MUHYyTe

MprMeHeHNe peaHMaLMOHHbIX MEPONPUATAN

ApTepuanbHaa rMnoToOHNA/rMnepTeH3na

Mpun3HaKkn MHGMLMPOBaHWA Y HOBOPOXKAEHHOTO

Konnuectso nenkouyntoB >15x10°/n

Konunuectso TpombouumToB < 150x10°/n

[ntokosa >5,5 mmonb/n

KpeaTnHuH KpoBu > 100 MKMONb/n

WBJ1 c poxaeHmaA C XECTKUMM NapameTpamm

ConyTcTBytowas natonorna — Taxenoin PAC

Ilpoznosuposanue Ilpedynpesicoerue
R g ~
(& UuadunupoBasne ¥ OUeHKa COCTOAHHT IWIOMA
AHTeHATATLHBIH v IlpesneBpeMeHHOE HAIHTHE v AHTEHATATbHAA KOPTHKOCTEPOHOHAA IPO(HIAKTHKA
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V" JlefiwomETsl > 15x10%0 " ! pe pe

ITaKeTHEIE PEIIEHHS IO OPOQHIAKTHKE TOCIHTATBHBIX
mHbexmIi

Bay‘rpnmenyno'lmnue KpoBou3insaug !!!

PucyHoK 2. (xema NporHo3upoBaHuA 1 npeaynpexaeHna Taxenbix BXK y HefoHoLeHHbIX aeTeit

Y4uThiBass MHOXKECTBEHHOE JCHCTBHE MEPUHA- MYJIBTHAMCHUILIMHAPHBIM U MEXIpodeccruoHab-
TaJbHBIX U HEOHATAJbHBIX (PAKTOPOB HA Pa3BUTHE HBIM, TOATOMY MBI pa3paboTaiu cOOCTBEHHBIH
Tskenbix BXKK, npenynpexkaeHne BO3HUKHOBEHUSI  TAKET PELICHUM, BKIIOUAIONIUN Pl MEPOTIPUSATHIA
JTAHHOM MaTOJIOTHH JOJKHO OBITh KOMIUIEKCHBIM, € IMPOTHO3MPOBAHMS U MPEAYNPEKICHUS TIKEIbIX
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BXXK, xoTtopble OJHOBPEMEHHO M IMOCJIEI0BA-
TEJBHO JOJDKHBI IIPUMEHATHCS HA aHTe-, HHTpA- U
INOCTHEOHATAJbHOM 3Tanax. HHOBAalMOHHBIMHU
DJIEMEHTAMU MPEIIOKEHHOIO TAKETHOIO PEeLIeHUs
SIBJISIFOTCSL: aJITOPUTM UAEHTH(PUKALUN HOBOPOXKICH-
HBIX BBICOKOT'O pHUCKa 10 pa3BUTHIO TsxeIbIX BXKK,
MEXKIUCIUTIIMHAPHBIA M MEXIPO(eCcCHOHATBHBIN
KOMMYHUKAIIMOHHBIE YEK-JIUCTHI, & TAKKE YEK-JIUCT
MOHHMTOPHHTA 32 COCTOSTHUEM peOeHKa cpasy Mmociie
poxnenus (Puc.2).

Iy1s1 oipeyenieHMs IPUHAIIESKHOCTY HOBOPOXK/IEHHBIX
K I'PyIIIe BbICOKOTO pUCKa IO pasBUTHUIO TsKenbix BJKK
MBI IIpeJIaraeM IIPUMEHATDb CIIeMaIbHbI aITOPUTM C
BK/IIOYeHeM (PaKTOPOB PUCKa, YaCTb Y3 KOTOPBIX SB/ISIET-
Cs1 TaK Ha3bIBaeMBbIMI «KpaCHBIMU (raskkamu» (tabr. IT).
CornacHo aropuTMy, KpUTEPUAMU OTHECEHUs JieTell K
IpyIIIe IOBBILIEHHOTO PYUCKA SIBJISIOTCS: COYETaHMeE II0
MeHbIIell Mepe OfHOro (aKTopa pyucKa M3 KaTeropun
«KpacCHBIX IayKKOB» € IByMs 1 60s1ee pakTopamm pyucka
U3 YKa3aHHOTO IIepeyHs MIM Halndue OJHOBPEMEHHO
Tpex GaKTOPOB pUCKa, KOTOPbIe He OTHOCATCS K KaTero-
PUY «KPACHBIX (PIIa>KKOB».

MexpucuuniarnHapHblii KOMMYHUKAIVIOHHbBIN YeK-
JVUCT HpefycMaTpuBaeT MPeeMCTBEHHOCTDb M IIOCTIe-
TOBATEIBHOCTD MEX/Y aKyHIIEPCKON M HEOHATaJIbHOM
cny>x6amu — repefady KI04eBoii MHGOpPMALM O COCTO-
STHUM MaTepu: a MMEHHO O NMPeRbIAYIINX PePORYKTUB-
HBIX NOTepsAX, MH(EKIVOHHOM CTaTyce, NIpUMeHEeHNN
aHTEHATa/lIbHOI KOPTUKOCTEPOUJHON TPOPUITAKTUKI,
MarHe3masbHOIl 1[epeOpanbHOI IPOTEKINM, a TAKXKE O
IIPOBEJEHNY aHTUOAKTePUaIbHOM Y aHTUTUIIEPTEeH3VB-
HOJI T€pPaNNIL.

MesxnpodeccroHaNbHBIT KOMMYHYKAIVIOHHbI YeK-
JIMCT BK/IIOYAeT Nepenady MHGOpMALUy MeAVLIMHCKUM
CecTpaM OTHOCUTEIbHO LIASIIEro yXoaa 3a peOeHKOM 1
U30eXKaHN JeVICTBISI CTPECCOPHBIX (aKTOPOB: napeHie-
panvHoe numanue u/unu ungysuoxHas mepanusi (COCTas,
HeoOXO[VIMBIIT 00beM, CKOPOCTb MHQY3UI, IVTAHUPYEMBbIi
11e71eBOIT 00beM), IHmepanvHoe numarue (TaKTUKA IPU
HaJIMYMU VIHTOTIEPAHTHOCTH VIIU IIPY afieKBaTHOM YCBO-
eHIM Ha3HA4YeHOTro oO'beMa ININM), MEOUKAMEHMO3HAS
cedayus unu obesbonusarnue (nan ceganumu/ob6es6o-
NMBaHMs, 00Ias MPOJODKUTENIBHOCTD), YX00 3a Koxcell
(cocTostHME KOXKI, 9aCTOTA MI3MEHEeHNSI ITOJIOXKEHIA Tera,
cpencTBa GuUKcalMy KOXXHBIX JATYNKOB), 0becneueHue
UeHmpanvHoz0 8eHO3H020/apmepuanvHozo docmyna (ero
1e71eco00pa3HOCTD, afileKBaTHOe (QYHKIMOHMPOBAHUE,
00beM MepOIpUATHUIL IO YXOAY 3a LIeHTPAIbHbIM KaTe-
Tepom), nposederue VIBJI (KOHTPOIb BeIMYMHBI AbIXa-
TE/IBHOTO 00'beMa), COCHNOSTHUE IHOOMPAXeAnvHOL MPYOKU
(nammune ¢ukcanuy, rIy6MHA PACIIONIOKEHN).

AnropuTt™m HabMIOEHNs 32 COCTOsHMEM pebeHKa
cpasy Iocie poX/jeHMsI BK/II0YaeT 00s13aTeNbHbIl MO-
HUTOPUHT ¥ aHAIN3 TAKUX ITOKA3aTeseil: 8 POOUIbHOM
3ane (olpepeneHe ra3oB KpOBM, IyTbCOKCUMETPHsI BO
BpeMsi IPOBeeHNsI CTabUIM3aLuy U TIPOBeeHNs pea-
HYIMaLMOHHBIX MEpPONIPYATHI, IIOf/iep>KKa CIIOHTAHHBIX
IbIXaTeJIbHBIX IBVDKEHMIT, M30eraHme 10 BO3MOXXHOCTH
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uHTyObanum Tpaxen, 6omocHoro BBefenus 0,9% pactsopa
HaTpys XJIOPUJIA, JOIIOJHNUTE/IbHbIE Mepbl IO COXpaHe-
HUIO TeIUIa /ISl M30eXKaHVs TUIIOTePMUY, IIPOBeeHIe
CTabUIM3aLMy COCTOSIHMS peOeHKa C MaKCUMa/lbHBIM
coXpaHeHMeM OapbepHBIX CTEPUIbHBIX MEPOIPUSITHUIN);
80 8pems mpancnopmuposxu (cobMOEeHNE TEIIOBO
nenouky, MounTopyHr YCC u carypanun), omoeneHuu
unmencusnoti mepanuu (UYCC u carypanus ¢ nepBbIx
MUHYT IIOC/Ie IIOCTYIICHUS B OTJe/eHIe, Ollpefie/iecHue
MHQEKIVOHHOIO CTaTyca, MeTabolIn4ecKoro npogus,
ra3oB KpOBU, HellpocoHOrpadus Ha 3 1 7 CYTKY >KU3HU,
obecriedeHe OXpPaHUTENBHOTO peXXiMa (1IryMo-/CBeTou-
30JIS1115), TEIUVIOBOTO PEXMMA, OapbePHBIX CTEPUIbHBIX
MepOINPUATHIL, COOMIOEHNEe TEXHOIOTNYECKOTO IIPOTO-
KOJIa IIOCTAHOBKM LIeHTPAJIbHOTO KaTeTepa U yXofa 3a
HUM), 00ecneuenue sieueOHbIX MEPONPUSINULL 8 YCTIOBUIX
omoeneHust uHmencueHoil mepanuu (obecriedeHne agex-
BAaTHOTO BEHO3HOI'O JOCTYIa, MHQY3MOHHAS Tepamus
U3 pacyeTa aJjeKBaTHOTO CYTOYHOrO 00bEéMa >KMIKOCTH
B 3aBUICHMOCTM OT YC/IOBUJI BBIX@XKMBAHMs, IIOJTHOE U
JacTUYHOE ITapeHTepalbHOe MUTAaHMe C 0becledeHreM
HOCTYIUIEHUsI O€/IKOB, XMPOB U YITIEBOJOB, M30eraHme
6O0TI0CHOTO BBEleHMs MEAMKAMEHTOB, HeVHBAa3UBHAs
MBJI, usberanue npIxaTeIbHOro oobeMa 6omee 8 M/Kr
npu VIBJI, HasHayeHMe aHTUMOAKTEPUAIbHOI Tepannn B
cIyyae HeOOXORMMOCTH).

ITpuMeHeHMe IpeIoKEHHOT 0 ITaKeTa PellieHNII € IIPo-
rHosupoBanus u npepynpexgennsa BJKK B Ilonrasckom
TepyHATAIbHOM LieHTpe 3a 2014 — 2017 rr. mo3BommiIo
CYIECTBEHHO YBEINYNUTD BBDKMBAEMOCTD JieTell C BeCOM
menee 1000 r npu poxkaennu (¢ 50,0 % mo 81,2 %, p=0,024),
CHU3UTD y HUX YACTOTY BOSHUKHOBeHMA TsKenblx BJKK
(c 18,1 % mo 13,4 %, p = 0,038) u MHBaMUU3NPYIOLINX
cocrostauii (¢ 9,6 % o 1,5 %, p=0,046).

OBCYXXAEHUE

B Hamem rccnemoBaHyM Mbl TIOKa3a/I eITHCTBO U IIpeeM-
CTBEHHOCTD IIaTO(PM3MONIOTNIeCKIX MEXaHI3MOB Pa3BU-
tna BJKK y npexneBpeMeHHO pOXK/[€HHBIX MIaJIeHIIEB,
YTO MOATBEPXKIAeTCA HaMM4MeM CBA3M MEXZIY PAZOM
aHTe-/MHTpa-/IOCTHATA/NIBHBIX (PAKTOPOB ¥ pasBUTUEM
TspKenbix BJKK. B pesynbraTe mpocToro 10rucTu4ecKkoro
PErpeccoOHHOrO aHajIM3a Mbl BBIABWIN Psifi GaKTOPOB,
KOTOpBI€ CBUJETENbCTBYIOT O PO/IN IMIIOKCIYeCKOro/ac-
(UKTIYeCKOTro cOOBITNA, AlM03a, HAPYIIEHN S TeMOJHA-
MUK, IeVICTBYS CTPECCOPHBIX PaKTOPOB, BPO>KIEHHOTO
nHunyposanys B passuruy BIIIK y HeoHOIIEHHBIX fie-
teit. Ha 3HauMMOCTD 9TUX PaKTOPOB YKa3bIBAIOT U ipyTHe
aBTOpBL Tak, B padote P. Ballabh ¢ coasTop. ykaspiBaeTcs
Ha HaJM4Me CBA3M MEXIY TMIIOKCHUel/TUIIepKaITHIell B
ponmax u BosHukHoBeHMeM BIKK, a Ttaxkxe oTmevaerca
BaYXHOCTb OBICTPOr0 BOCCTAHOBJIEHVSI MO3TOBOT'O KPOBO-
obpaliieHns ocyIe TUTTOKCYeCKOro coObTus [6]. Ha porb
BHTYpUYTPOOHOTO MHQUIMPOBAHNS B BOSHUKHOBEHIN
B)XK ykasbiBaeT B cBoeili pabore Y. Pekcevik [10]. O pomn
coyeranuA OP anTe-/MHTpa- ¥ TOCTHATATIbHOTO IEPHUOJIOB
cBUzeTeNbCTBYeT pabora Poryo M [2], B KOTOpOII lenaeTcst
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aKLEHT Ha BOKHOCTY TECHOTO COTPYRHMYECTBA aKylle-
POB-TMHEKO/IOTOB ¥ HEOHATOJIOTOB B IIPefyNpesKAeHUN
passutuA BJKK y npexx/ieBpeMeHHO pOXX/IEHHBIX JieTelt.

Ina npenynpexpaenusa passutusa BJKK Ha cerogusam-
HUIT JIeHb JoKa3aHa 9P deKTUBHOCTh MHOTUX Jie4eOHbIX
TEXHOJIOTUII - TOKOJIUTNYECKOV T€PAIINI C LIeTbI0 IIPOJIOH-
rMpoBaHUsA GepeMeHHOCTH 10 32 — 34-X HeJeNb, UCTIONb-
30BaHye IAZSAIIEI0 METOfla POLOPaspeIleH sl C LeIbIo
MVHVMM3aLUY HeTaTMBHBIX aHTEHATA/IbHBIX BO3JCIICTBUI
Ha He3PeJIbIll MO3T ITPEXKIIEBPEMEHHO POXKIEHHOTO pebeH-
Ka, YIUTHIBAsL, YTO OONBIINHCTBO OCTIOXXHEHWIT B POaxX
accoummpyloTcs ¢ passurueM Tspxenbix BXKK [12-14],
JUICIIONIb30BaHMEe OXPAaHNUTE/IbBHOTO PeXXVIMa B aHTe- I VH-
TpaHaTaJIbHOM IIEPUOJiE, a TAK)Ke IIPY BBIXaKMBaHWM He-
IOHOILIEHHBIX IeTelt, 0COOEHHO C HU3KOI 1 3KCTPEMaTIbHO
HIM3KOI MacColl Tesa mpu poxkaeHuu [7,8,12-14].

Ina npepynpexpennsa passutus Tsxenbx BJKK y
IIPEeX/IEBPEMEHHO POXX/IEHHBIX JIeTeil Mbl pa3paboTanu
MIAKeT pelleHNnl], BKIYAii 4 KOPOTKMX OpraHu3a-
L[VIOHHBIX 3JIEMEHTA, COBMECTHOE BBIIIOJTHEHVE KOTOPBIX
IPUBOJUT K CYLIECTBEHHOMY YIYYIIEHVIO KOHEYHOTO
pesy/braTa, a MMEeHHO: aITOPUTM MIECHTUPUKALY JleTell
BBICOKOTO puckKa 1o passutuio BXKK, mexxpucuunnmsap-
HBIJI 1 MeXIPO¢eCCHOHANbHBI KOMMYHUKALVIOHHbIE
YeK-JIMCTBI, @ TAKXKe YeK-JIVICT MOHUTOPYUHTA 32 COCTOSI-
HIeM pebeHKa Cpasy IOoCie POXKIEHMSL.

B Hamem nakere pemeHuil Mbl TPEAJIOKUIN J1BA
KOMMYHUKAIIMOHHBIX YEK-JIUCTA, TAK KaK BO BpeMs
ne4e0HO-TMarHOCTUYECKOrO Mpollecca B NepHUHa-
TaJbHOM LIEHTPE HEBO3MOXKHO U30exkKaTh MHOTOYHC-
JICHHBIX BHEIIHUX MEXIUCHUUITUHAPHBIX (MEXITY
HEOHATOJOTaMH M aKylllepaMHu) U BHYTPEHHHUX
MEXITPOECCUOHATBHBIX (MEXy BpadyaMu U MEIH-
LMHCKUMH CECTPAaMH ) KOMMYHUKALIMH, IPU KOTOPBIX
BaykHas MH(pOpPMalMs OTHOCHUTEIbLHO aHAMHE3a U
COCTOSIHMSI MaTepH, a TaK)Ke COCTOsASHUS peOeHKa,
MOXeET TepsThes [3,6,7].

[Tocrne BHEeApPEHHS MaKeTa PENIeHHU ¢ MPOrHO3UPOBa-
Hus 1 npenynpexaeHus passutus BXXKK y npexxneBpe-
MEHHO POXJICHHBIX JIeTell Mbl I0OWIINCH CHIDKEHHUS UX
yactotsl ¢ 18,1 10 13,4 % (p = 0,038). O6 >hdexTrB-
HOCTH IPUMEHEHUS] IMEHHO MAKETHBIX PEIICHUN JUIs
npemynpexneHus pazsutusi BILIK cBunerenscTByror n
npyrue asropsl. B [1IBenckom nentpe CILIA npeyioxkeH
MaKeT PEICHHIA, KOTOPBI BKIIFOYAIT: OOy4YeHHE MeIu-
LIMHCKOI'O [IEPCOHAJIA OT/ICJICHUS] THTEHCUBHOM TEpaIruy
nporpammam ymenbltieHust yactotbl BXXK, obecrieuenne
IPOBEJICHUSI MaTePsIM AHTEHATAIIbHON KOPTUKOCTEPOU/I-
HOW MPOMWIAKTUKN ¥ MarHe3UajIbHOW TEparuy IS
HEUpO3allMThI TUI0/1a, 33/IEPXKKa KJISUMUPOBAHUS ITYTI0-
BUHBI U MIPEIOTBPAICHUE MEPEOXIIAXKICHUS peOCHKa,
CpEIMHHAs TO3UILIMSI TOJIOBBI peOEHKA B TEUCHHE ITEPBBIX
72 4acoB >KW3HU; MUHUMAJILHOE KOJTMYECTBO ITPUKOCHO-
BEHUIA ¥ CTUMYJISILIMIA PEOSHKA, OTCYTCTBHE €KETHEBHOTO
B3BEILIMBaHUS, MeJIeHHAs! MH(DY3UsT pacTBOpa mpu 00-
nrocHOM BBezieHnH [ 15]. B mpyrom uccnenosanum (I'ep-
MaHwust), ObLT TipeyIokeH TakeT npodunaktuku BXXK,
KOTOPBIN BKJTFOYAJI MEPOIIPUSATHS TI0 BEAECHHUIO POJIOB,

yX0fy 3a peOCHKOM B POIMIIBHOM 3aJi€ U B IIEPBbIE THU
npeObIBaHUSI B OT/ICTICHUY MHTCHCUBHOM Tepanuuy. JTH
MEpOIPUSTHUS KaCATICH CBEJICHNS] BMELIIATEIIHCTB Bpayue
U MejicecTep 10 a0COMFOTHOIO MUHUMYMa, HEKOTOPBIX
M3MEHEHUH JIe4eOHO-AMarHOCTUYECKOTO Tpoliecca 1
MMIUIEMEHTAIMH €KEHEACTBHOTO OOCYKICHHS PUYMH
BOo3HMKHOBeHUs1 BYKK MynbsTHIMCIMITIMHAPHON TpyTI-
noM (CoTpyITHUKaMH Kadep, aKylep-rHHEKOJIOraMHu,
HEOHATOoJIOraMH, MezicecTpamu). BHenpeHue naHHOro
TIaKeTa PEIICHU MO3BOMIMIIO CHU3HUTH YaCTOTY TSHKEIBIX
BXK cpemu vHenonomennsix aetreid ¢ I'B <30 Henenb ¢
9,1% 10 3,7 %[ 16]. Taxum 06pazom, Hallia paboTa, Kak U
JTAHHBIE IPYTHX YYEHBIX, CBUJICTEIHCTBYIOT O BAYKHOCTH
MYJIBTUICIUTLIMHAPHOTO MTOIX0/Ia B IPEAYTIPEXKICHUN
pazutus Tsokebix BXKK y aeteli ¢ rectaiitoHHBIM BO3-
pacToM MeHbI1Ie 32 HEeleNb.

BbiBOAbl

Hcxonst 13 pe3ysibTaToB UCCIISIOBAHUS MOKEM CIIC-
JIaTh BBIBOJ YTO TAKET pelIeHUi siBsieTcs dhdek-
TUBHBIM HHCTPYMEHTOM IPEAYIPEKIACHUS Pa3BUTHS
TSDKEJIBIX BHY TPHIKEITYIOUYKOBBIX KPOBOM3IUSHUH Y
NPEXIEBPEMEHHO POXKJICHHBIX JICTEH.
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ABSTRACT

Introduction: The postreflux swallow-induced peristaltic wave (PSPW) index and methods of baseline impedance estimation are novel parameters proposed to improve
diagnostic yield of intraluminal impedance-pH monitoring (MIl-pH-M). Measuring intraluminal baseline impedance level (BIL) reflects mucosal integrity of distal esophagus.
We offer original approach with automatic generating a histogram of impedance and visual identification of peak (mode) corresponding to BIL.

Theaim: To check the possibilities of introduction of methods for determining the index of PSPW and the average night basal level ofimpedance (MNBI), BIL-moda on the domestic MIl-pH-M technique.
Materials and methods: Patients were divided on 2 groups: Tst [nonerosive GERD] - 11 women and 11 men, mean age (£5.E.M.) of 48.0+3.1y.0.; 2nd [Reference] - 11 women
and 10 men, mean age 47.9+3.5 y.o. Reference group included patients with non-ulcer dyspepsia. All patients Ml-pH-monitoring with measuring current 6 pA at a frequency
of 1kHz and sampling frequency of 50 Hz. BIL was assessed at 3 cm proximal to the lower esophageal sphincter.

Results: In our study we obtained the best cut-off point for PSPW index - 58.2% with sensitivity 86.4% and specificity 81.0% (AUC=0,85). Our BIL-moda parameter demonstrated
the best cut-off point <2,65 kQ with sensitivity 90.9% and specificity 85.7% (AUC=0,89).

The MNBI indicator showed accuracy in the best cut-off point - 3,967 kQ with sensitivity 95.5% and specificity 76.2% (AUC=0,87).
Conclusions: Applying the PSPW index, MNBI and our BIL-moda showed an obvious gain in diagnostic sensitivity - in 10% cases of NERD.

KEY WORDS: multichannel intraluminal impedance, reflux; GERD, esophageal impedance baseline

INTRODUCTION

According to the latest global recommendations of the World
Gastroenterology Organization (WGO-2015) for the treatment
and diagnostics of gastroesophageal reflux disease (GERD),
multichannel intraluminal impedance-pH monitoring (MII-
pH-M) is the best tool in case of refractory patient to PPI,
atypical (extra-esophageal) manifestations and determination
of indication for antireflux endoscopic or surgical interven-
tion [1]. Particular emphasis is made on the relevance of this
functional test for nonerosive GERD (NERD), which not only
predominates in the structure of the disease variants, but also
more often demonstrates resistance to potent inhibitors of gastric
acidity than endoscopy-positive forms. This clinical situation
puts the diagnosis of GERD in doubt, because it can be caused
by functional heartburn (FH), which is related to somatoform
autonomic dysfunctions and requires a different treatment. A
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promising direction in solving this problem may be applying
of modern methods of visualization with minimal damage to
the distal esophagus mucosa, which are present in patients with
NERD in contrast to functional heartburn. The most advanced
endoscopic diagnostic techniques (confocal laser endomicrosco-
py; endoscopy with auto-fluorescence, I-scan endoscopy) are still
the subject of further research [2]. Sensitivity and specificity of
these methods are acceptable and varies within 90%, but the ob-
stacleis the high cost and low prevalence of necessary equipment.

MII-pH-M is a method that is available in most tertiary cen-
ters of gastroenterological care in developed countries. Its wide
practical usein thelast decade has brought significant advantages
over the conduct of conventional pH monitoring. The traditional
determination of acid exposure in the esophagus as a fraction
of time in a day with pH <4 units, the number of acid refluxes,
as well as the integrative index DeMeester score allows verifying
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reflux disease in only half of patients with NERD [3]. The most
significant increase to this sensitivity (10-15%) provides analysis
of association of symptoms with reflux and the determination
of the coefficients of SAP (symptom related probability) and SI
(symptom index) [4,5]. In this case, the simultaneous determi-
nation of non-acid reflux by means of impedance significantly
improves the quality of the diagnosis. During monitoring
patients don't always have complaints of heartburn or other
manifestations of the disease. Consequently, the analysis of the
association of symptoms with reflux is impossible. The situation
can be improved by conducting a 48-hour study instead of 24-
hour one with the use of wireless systems [6,7], but there aren’t
commercial equipment with simultaneous impedance recording.

Therefore, the search of gastroenterologists are aimed at iden-
tifying other criteria of pathological gastroesophageal reflux in
MII-pH-M, which could increase the sensitivity and specificity
of the method. In the last seven years the so-called baseline im-
pedancelevel (BIL) has been actively studied. BIL is reduced by
delay of saliva in the lower third of the esophagus, edema of the
inflamed esophagus mucus, decreased muscle tone and what is
more important due to impaired mucosal integrity. All of these
factors are present in patients with NERD but absent in patients
with FH. The conventional approach of determining the BIL is
time-consuming due to the necessity to select “stable minute”
(one minute without a reflux episode or swallow) every hour
and calculate the median value of 24 samples [8]. Therefore,
there are efforts to simplify this task by automatic counting.
For example, we tested the method of visual estimation of the
distribution curve (histogram) of impedance measurements
per day with subsequent determination of the peak value (the
most often value - mode) [9]. In several publications Frazzoni
and co-workers prove the rationality of determining a stable
impedance in three 10-minute time frames during night time
recumbent period - around 1:00 AM, 2:00 AM , and 3:00 AM
[10,11,12,13]. This significantly simplifies the definition of BIL
because it is necessary to calculate the mean of only three val-
ues. The authors proposed the name of this indicator - «mean
nocturnal baseline impedance» (MNBI).

The aforementioned Italian researcher M. Frazzoni drew
attention to an interesting feature of the motility of the esoph-
agus in GERD. Patients have impaired chemical and mechan-
ical clearance of the esophagus when the refluxates reach the
organ. If among healthy people and patients with heartburn
of functional origin the retrograde bolus entering almost im-
mediately provokes a peristaltic transit of saliva (swallowing),
in patients with GERD this event is delayed - the reflex does
not work. The authors named the phenomenon of «post-reflux
swallow-induced peristaltic wave» (PSPW). PSPW is defined as
anterograde reduction in impedance by 50% within 30 seconds
after end of gastroesophageal reflux - bolus output (Fig.1). This
drop starts from the most proximal impedance measurement
segment (Z4), reaching distal one and then returning to the
baseline by at least 50%. The PSPW index is obtained dividing
the number of refluxes followed within 30 sec by a PSPW on the
number of total refluxes. The authors examined a wide range
of patients with FH and NERD. The large part of them had
negative results of classical MII-pH-M with a normal number
of reflux, acid exposure and without proven association of
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symptoms with refluxes. Regardless of the above, the PSPW
index with threshold 61% detected the presence of GERD or
hypersensitive esophagus and distinguished these patients from
patients with FH and healthy individuals [14].

In Ukraine domestic MII-pH-M technology including
original pH-metric probes with the ability to simultaneously
measure impedance was developed. The necessity for the intro-
duction of this equipment is caused not only widespread GERD
in Eastern Europe [1], but also by the prestige of our country.
We were interested to take advantage of the innovations of the
Italian researchers using the Ukrainian MII-pH-M technique
in the examination of the contingent of patients, which are most
often referred to the functional diagnosis of the esophagus.

THE AIM

The aim of the study: To check the possibilities of introduc-
tion of methods for determining the index of post-reflux
droplet waves (PSPW) and the average night basal level of
impedance (MNBI) on the domestic MII-pH-M technique
and to compare their accuracy with traditional indicators.

MATERIALS AND METHODS

MII-pH monitoring was carried out using a tungsten pH
sensor, placed on a 1.8 mm diameter probe similar to TTE-2pH
(CKB «ME[l», m. Kam’sinenip-Tlopinbcpknit), equipped with
additional 6 stainless steel electrodes for impedance measure-
ments. The adjacent electrodes form 4 impedance measuring
pairs (Z1-4) located at 3, 5,7 and 12 cm above from the lower
oesophageal sphincter (LOS). The probe is inserted through
the inferior nasal conchae to the level of the distal esophagus
with the pH sensor placed 5 cm above the LOS. Previously a
location of the LOS was determined by the following formula:

L=45+((H - 175)/4) (cm),

where L- distance from the patient’s nostril (cm); H -
height of the patient (cm).

After the insertion of the probe the position of LOS was
further defined by means of distal impedance electrode
pair slipping along the esophagogastric junction. Resistance
changes were displayed on the monitor of a connected laptop
using a specialized program. The “jump* of impedance from
0.5-0.8kQto 1.2-1.8 kQ corresponds to the location of LOS.

In the study we used the computer system of the
MII-pH-monitoring AG-3pH-4R (TOB «Crapt», Vin-
nytsia), which consisted of a mobile digitrapper, a laptop,
a software for storage and math processing information.

The impedance measuring block contained an AC gen-
erator with a frequency of 1000 Hz, a commutator that
consistently switched the voltage between 1-2-3-4-th im-
pedance pairs with a discreteness of measurements 50 Hz,
a voltmeter with analog-to-digital converter. The current
strength of the measurement was 6 pA.

Patients had lunch at 14:00 with an approximate caloric
value of 700 kcal, dinner at 19:30 (800 kcal), breakfast at
08:00 (500 kcal) and the night’s sleep from 22:00 to 07:00. The
intake of proton pump inhibitors and histamine H2-receptor
antagonists was withdrawn one week before the study.
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Fig.1. A fragment of impedance-pH-gram showing patterns of acid refluxes (RF) and swallows (SW). The distance between the exit of
the reflux bolus from the distal portion of the esophagus and the subsequent swallow is marked by PSPW. (own observation).
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Fig.2. A histogram of disriburtion
impedance measurements
gathered during whole day from
Z1-channel (3 cm above LOS) in
patient with NERD and index BIL*
(baseline impedance level) 1,8 k.
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Table I. Characteristics of clinical groups

NERD Reference group
Number of people 22 21
males/ females 11/11 10/11
Mean age (M£m) 48.0+3.1 47.9+3.5
Diafr. hernia (n/%) 8/(36.4%) 2/(9.5%)
Clinical manifestations (n/%): Heartburn (>1 weekly) Non-ulcer dyspepsia - 15(71.4%)
-17(77.3%) Functional heartburn - 4 (19.0%)
Cough -3(13.6%) Cough  (unassociated with refluxes) - 2(9.5%)

Cardialgia -3(13.6%)
Dyspepsia - 9(40.3%)

Cardialgia (unassociated with refluxes) - 2(9.5%)
Globus hystericus (unassociated with rf) - 2(9.5%)
Burning mouth syndrome - 2(9.5%)

Results SAP or Sl:

+/ -/ asymptomatic 12/0/10

0/9/12

The data received by the digitrapper were transferred to a
personal computer where they were recorded and visualized
using the graphical interface of the program. The operator
looked at all recording channels (1 pH and 4 Z) with the
subsequent analysis of events recorded on the charts (Fig.1).

In addition to the calculation of the above-described
post-reflux swallow-induced peristaltic wave (PSPW) and the
mean nocturnal baseline impedance (MNBI), the calculation
of acidic and total liquid-mixed refluxes, fraction time with
pH <4 (AET - acid exposure time) were performed. Data
analysis was performed on liquid and liquid-gas (mixed) re-
flux episodes for acidic (nadir pH <4), weakly acidic (nadir pH
between 4 and 7), and weakly alkaline refluxes (nadir pH not
below 7); meal times were excluded. The symptom association
probability (SAP) and the symptom index (SI) were consid-
ered positive with threshold 295% and >50% respectively.

BIL was assessed at 3 cm proximal to the lower esophageal
sphincter (LOS) by using the most distal pair of stainless steel
electrodes with diameter 2 mm, length 4 mm and distance
20 mm. A histogram of impedance values was generated
for each recording using bin-width =0.1 kQ (Fig.2). Visual
assessment allowed to establish peak (the most often value
- mode) of histogram corresponded to BIL and therefore
excluded influences of swallowing, refluxes and etc.

The study was carried out in Diagnostic gastroenterologic
laboratory at the Department of internal and family medicine
in Vinnytsia National Medical University within 2013-2017.

Two groups of patients were selected for which
MII-pH-monitoring is most relevant and causes the most
problems in differential diagnosis - NERD and functional
disorders of the upper part of the digestive tract. In the
second (reference) group the diagnosis of non-ulcerous
dyspepsia (including functional) was dominated alone or in
combination with other conditions. Detailed information
on age, gender is presented in Table I. Diagnosis of GERD
and FH were established by the criteria of the Montreal
(2006) and Rome-III (2005) consensuses. The analysis
of the association of symptoms with refluxes by SAP/SI
indexes were the determining factor for the diagnosis of
FH and esophageal hypersensitivity in NERD.
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All patients were previously undergoing esophagogastro-
duodenoscopy, ultrasound examination of the abdominal
cavity, routine laboratory tests. The exclusion criteria
were: age up to 20 years or above 75 years, pregnancy
and lactation, peptic ulcer (active or healed less than 12
months ago), resection of the stomach, Zollinger-Ellison
syndrome, ulcerative colitis, Crohn’s disease, chronic heart
failure above IIIrd FC by NYHA, chronic kidney disease
with GFR less than 30 mL/min, pulmonary failure above
IT st., hepatic encephalopathy above Ist degree, portal hy-
pertension II - IV Baveno stages.

Statistical data processing was carried out using program
«MedCalc 11.3.3.0» (MedCalc software bvba, Holland)
by calculation of the arithmetic mean, its standard devi-
ation and building ROC(Receiver operating characteris-
tic)-curves to summarize the accuracy of reflux predictions.

RESULTS AND DISCUSSION

The values of the indices studied in the NERD group sig-
nificantly differed from those in the reference group (Tabl.
I1). Almost all of these indicators, with the exception of the
total number of fluid refluxes, are considered as criteria
for the presence of pathological gastroesophageal refluxes.

The most comprehensive view about accuracy of each
indicator is the building ROC-curves with the calculation
of its parameters (see Fig. 3). The values of the area under
the ROC curves (AUC) presented in Table Il indicate that
all of them are those that have a good characteristic (> 0.90)
or are very close to it.

The main thing is that the negative results from different
indicators did not coincide in one observation at the same
time. There were individuals in which some indicators
operated, but others didn’t. Thus, the composite applica-
tion of various indices allows in general to increase the
sensitivity of research on the identification of pathological
gastroesophageal reflux.

Applying the PSPW index, we practically confirmed the
results of M.Frazzoni regarding the threshold value of the
number of effective sips (58.2 versus 61%) [14]. The most
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Table Il. Indicators of Mil-pH-M, studied in clinical groups

Index

NERD

Reference group

(M£m); the proportion of patients with a positive GERD test

Acidic refluxes

64.1£5.4; 18/22 19.6+4.3 3/21
Total refluxes 92.9+7.5; 14/22 55.7+5.2; 3/21
Percent time with pH<4 (AET) 9.17+1.0; 3.05+0.9;
BIL-moda 2.02+0.19; 3/22 3.81£0.23; 3/21
PSPW index 46.9£3.0; 19/22 68.18+3.2; 4/21
MNBI 2.68+0.24; 1/22 4.31£0.20; 5/21
Table Il Value of indicators of MII-pH-M, studied in clinical groups
The 5 AP 2
Index best cut-off point AUC (95%Cl) Sensitivity Specificity
Acidic refluxes >40 0,92 (0,79-0,98) 86,4 90,5
Total refluxes >77 0,84 (0,70-0,94) 63,6 90,5
Percent time with pH<4 (AET) >4% 0,90 (0,77-0,97) 90,9 81,0
BIL <2,65kQ 0,89 (0,76-0,97) 90,9 85,7
PSPW index <58,2% 0,85 (0,70-0,94) 86,4 81,0
MNBI <3,96 kQ 0,87 (0,72-0,95) 95,5 76,2
PSPW MNBI
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Fig.3. ROC-curves for Index post-reflux swallow-induced peristaltic wave (PSPW - a) and mean

valuable thing was that in 2 of 22 cases, the GERD was
confirmed only by PSPW index and not by the conven-
tional indicators of reflux, associations with symptoms and
acid exposure. The lesser sensitivity and specificity PSPW
index received by us (AUC 0.85 vs 0.977) presumably were
due to the fact that in Italian trial the non-responders to
PPI were dominated in both groups. We didn’t have many
such patients.

It is worth pointing out that 3 patients with a confirmed
NERD, but with high PSPW index, which differed from the
rest of the patients in poor tolerance of transnasal monitoring.
They particularly complained that the 24-hour study was ex-
tremely burdensome for them. It provoked a sleep disorder,
very often sipping in comparison with regular patients. Per-
haps this fact must be taken into account in the further analysis
and should ignore PSPW index in above-described patients.
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The MNBI indicator showed similar accuracy with trial of
M.Frazzoni and co-workers [14]. But for us the best cut-off
point (threshold between normal and abnormal condition)
was almost twofold higher - 3,967 versus 2,292 kQ) . The ex-
planation for this discrepancy may be in different designs of
probes - the size of the measuring Z-electrodes, their shape,
the composition of the metal alloy, etc. The equipment de-
veloped by us used the same parameters of current strength
as in most foreign analogues, but probes have significant dif-
ferences. This fact is important for the implementation of the
indicators obtained on one equipment and usage on another.

The low specificity of MNBI and similar to our BIL can
be explained by the presence of a significant number of
patients with functional dyspepsia in the reference group.
From scientific publications it is known that almost one
third of these patients have pathological reflux without
heartburn or extraesophageal manifestations [15]. Taking
into account that this indicator is the most sensitive, it
probably reflects the presence of latent unexpressed gas-
troesophageal reflux in patients with dyspepsia.

CONCLUSIONS

Thus, the detection of post-reflux swallow-induced
peristaltic wave (PSPW) index and the mean nocturnal
baseline impedance (MNBI) are reliable tools for func-
tional diagnosis of pathological gastroesophageal reflux,
which significantly increase the diagnostic capabilities of
MII-pH-M. The use of domestic monitoring equipment
makes some corrections regarding the application of stan-
dards, which is obviously due to the structural features of
Ukrainian probes.
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ABSTRACT

Introduction: Severe asthma phenotype is characterized by peculiarities of inflammatory process in the airways and consequently hypersensitivity and bronchial lability.

Theaim: Thestudy aims at determining the diagnosticvalue of bronchial lability indices inidentifying severe bronchial asthma phenotype compared to the moderate variant of disease in schoolchildren.
Materials and methods: We formed two clinical groups of observation, the first clinical group included 57 children with severe asthma phenotype, the second clinical group
included 65 patients with moderate disease course. Bronchial lability was determined by evaluating their response to dosed physical activity (bronchospasm index) and short-

acting f2-agonist inhalation (200 mcg of salbutamol — bronchodilation index).

Results: Despite the lack of probable differences in average bronchospasm index n children of comparison groups, patients with severe bronchial asthma tended to more pronounced
bronchospasm after dosed physical activity. Pronounced bronchospasm after physical activity (bronchospasmindex >20%) is characteristic for children with severe disease persistence.
Significantly higher bronchodilation index and severe bronchodilation reaction (bronchodilation index >25%) was determined in children of the first clinical group. Statistical analysis
showed that all bronchial lability indices at these distribution points in confirming severe bronchial asthma proved to be highly specific, but low-sensitive with insufficient likelihood ratio.
Conclusions: So, the use of bronchial lability indices for screening of severe asthma phenotype is justified only in combination with other parameters reflecting the characteristic
phenomena of disease because of the large proportion of false negative results and insufficient likelihood ratio.

KEY WORDS: bronchial asthma, severe asthma phenotype, children, diagnostics, bronchial lability

INTRODUCTION

Bronchial asthma is a chronic respiratory disease characterized
by reversible airway obstruction and increased airway irritability
usually associated with inflammation of tissues of airway muscles,
congestion or constriction of airway small muscles [1]. Asthma s
an inflammatory disorder characterized by airway obstruction,
airway hyperresponsiveness, and airway inflammation, all of
which are variable among patients and variable in time within
any specific patient. Understanding the mechanism that under-
lies this observed variability, and using that understanding to
advance the science of asthma and the care of asthmatic patients,
is an essential purpose of developing phenotypes [2]. Asthma is
aheterogeneous disease for which a strong genetic basis is firmly
established. Although the generally accepted definition includes
three domains of symptoms (variable airway obstruction, airway
hyperresponsiveness, and airway inflammation), there is general
agreement that, rather than being a single disease entity, asthma
consists of related, overlapping syndromes [3].

Asthma severity is assessed retrospectively from the
level of treatment required to control symptoms and ex-
acerbations. So, asthma severity has often been based on
prescribed treatment step. Severity is often also used to
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describe the intensity of asthma symptoms, the magnitude
of airflow limitation, or the nature of an exacerbation [4].

Along with the fact that the main goal of bronchial asthma
treatment is achieving and maintaining control over the
disease symptoms, one aspect of insufficient control over
the disease is its phenotypic heterogeneity [5]. However,
some authors [5, 6] single out a separate “severe asthma”
phenotype in children’s age among age-specific, clinical and
pathophysiological bronchial asthma subtypes.

Severe asthma affects less than 10% of patients with asthma
and is associated with substantial morbidity and mortality
and a large fraction of the health care costs among patients
with asthma [7, 8]. Severe asthma in children is a complicated
and heterogeneous disorder that is extremely challenging to
treat [9]. Although patients with “severe” asthma tend to be
characterized by ongoing symptoms and airway inflammation
despite treatment with high doses of inhaled and systemic
corticosteroids, there is increasing recognition of marked
phenotypic heterogeneity within affected patients [10]; se-
vere asthma is characterized by the need for treatment with
high doses of inhaled corticosteroids and includes several
clinical and pathophysiological phenotypes [11].
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Table I. Bronchial lability indices in schoolchildren of clinical groups (M£m)

Clinical groups

Number of Bronchospasm index,

Bronchodilation index, Bronchial lability

children % % index, %
Children with severe bronchial 4 8,041,49 13,941,80 22,8+2,36
asthma
Children with moderate bronchial 49 8,0+1,32 9,1+1,18 15,941,74
asthma
P >0,05 <0,05 <0,05

Children with severe asthma may fall into 2 categories,
difficult-to treat asthma or severe therapy-resistant asthma.
Difficult-to-treat asthma is defined as poor control due to an
incorrect diagnosis or comorbidities, or poor adherence due
to adverse psychological or environmental factors [12]. Se-
vere therapy-resistant asthma affects a small proportion
of children with asthma and is characterized by persistent
symptoms, acute severe exacerbations, and/or fixed airflow
obstruction despite treatment with high-dose steroid ther-
apy, and after modifiable factors such as poor adherence
and persistent allergen exposure has been addressed [13].

Actually, severe asthma phenotype is characterized by some
molecular peculiarities of inflammatory process in the airways
and consequently hypersensitivity and bronchial lability, the study
of which will help in the development of targeted individualized
therapeutic program for children that are resistant to therapy [14].

THE AIM

The study aims at determining the diagnostic value of
bronchial lability indices in identifying severe bronchial
asthma phenotype compared to the moderate variant of
disease in schoolchildren.

MATERIALS AND METHODS

According to the regulated criteria [15] we formed two clinical
groups of observation. The first, or basic, clinical group (I)
included 57 children with severe persistent bronchial asthma
phenotype. The second (II) clinical group of comparison in-
cluded 65 patients with moderate persistent disease course.
The groups of comparison were analyzed by the main clinical
characteristics. In patients of the first clinical group the av-
erage disease duration reached 8,0+0,48 years, in the group
of comparison it was 6,2+0,52 years (p<0,05). The average
age of children with severe bronchial asthma phenotype was
12,61+0,43 years, in schoolchildren of the second clinical group
it was 12,440,45 years (p<0,05), there were 59,6% of boys in
the first clinical group, 63% (P¢>0,05) — among the pupils with
moderate course of the disease, in both groups rural residents
dominated (61,4% and 50,8% in the first and second clinical
group respectively, p>0,05). All observations are performed
due to the bioethics principles.

Bronchial lability was determined according to rec-
ommendations [16-19] by evaluating their response
to dosed physical activity and short-acting f2-agonist
inhalation (200 mcg of salbutamol) followed by calcu-
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lating bronchial lability index as a sum of components
- bronchospasm index:

bronchospasm index = ((pre-exercise FEV | - post-exer-
cise FEV ) / pre-exercise FEV ) x 100%

and bronchodilation index:

bronchodilation index = ((FEV after inhalation salbu-
tamol - initial FEV ) / initial FEV) x 100%

Bronchial motor salbutamol test with value higher than 12%
was thought to be positive [19]. In the study of bronchial labil-
ity in some patients an increase in FEV, after dosed physical
activity was observed as well as the decrease in this index after
salbutamol inhalation, which were recorded as negative values
of bronchospasm indices and bronchodilation (bronchospasm
and bronchodilation indices). Thus, in children of the first clinical
group negative values of bronchospasm index were detected in
16,3% of cases, and negative results of bronchodilation index
occurred in 12,5% of cases. In the comparison group the given
phenomenon occurred in 18,1% and 7,9% of patients respectively.
The appearance of these negative values of spirometric indices was
reflected in the following way: in 5,4% of cases in the first clinical
group and in 7,9% of cases in the comparison group the bronchial
lability index (bronchial lability index) also had negative values. As
such bronchial response to dosed physical activity and bronchial
(2-agonist inhalation can not be considered typical, such children
were not involved into the analysis of bronchial tree lability.

Statistical analysis of the data was performed according
to the position of biostatistics. To evaluate the diagnostic
value of tests we measured their sensitivity, specificity,
predictive value of positive and negative results defining
their confidence intervals (95% CI) and ratio of test results
plausibility. The assessment of the event implementation
risk was held taking into consideration the probability val-
ues of relative risk, odds ratios and after-test probabilities,
as well as their confidence intervals values [20, 21].

RESULTS AND DISCUSSION
Table I represents the bronchial lability indices in children
of groups of comparison in response to the dosed physical
activity (bronchospasm index) and salbutamol inhalation
(bronchodilation index), and the average values of inte-
grative bronchial lability index.

Despite the lack of probable differences in average bron-
chospasm index in children of comparison groups, patients
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Table II. Diagnostic value of bronchial lability indices in severe bronchial asthma verification, %

Bronchial lability indices Sensitivity Specificity value o?fgsi:t?\‘l’eeresul ts PI::gi::ii“’,: :’:sl:;:f
Bronchospasm index > 22% 15 93 67 53
Bronchodilation index > 15% 38 85 64 65
Bronchial lability index > 30% 24 89 67 57

Table lll.Bronchial lability indices as risk symptoms of severe persistent bronchial asthma

Bronchial lability indices Absolute risk ()(::;oractll)o Relative risk (95% Cl)
Bronchospasm index > 22% 0,19 2,2(0,5-9,5) 1,4 (0,4-5,3)
Bronchodilation index > 15% 0,29 3,4(1,3-8,6) 1,8 (0,9-3,8)
Bronchial lability index > 30% 0,23 2,6 (0,8-8,4) 1,5(0,6-4,1)

with severe bronchial asthma tended to more pronounced
bronchospasm after dosed physical activity. Thus, the values
of this index that exceeded 10% were observed in 34,1%
of children with severe bronchial asthma and in 28,5% of
patients in the comparison group (P¢>0,05). Pronounced
bronchospasm after physical activity (bronchospasm index
>20%) is characteristic for children with severe disease
persistence. Thus, the value of bronchospasm index, which
exceeded 20%, were observed in 14,6% of cases in schoolchil-
dren of the first clinical group and in patients with moderate
bronchial asthma - in 9,5% of cases (P¢>0,05). It should be
noted that in children of clinical groups of comparison mi-
nor bronchospasm was observed equally often after physical
activity. Thus, less than 5% bronchospasm index occurred
in 46,4% of patients of the first clinical group and in 45,2%
of children in the comparison group (P¢>0,05).

Along with significantly higher bronchodilation index
in children of the first clinical group, it was determined
that severe bronchodilation reaction (bronchodilation
index >25%) was observed in 16,7% of patients of the first
clinical group and in 6,1% of children of the comparison
group (P¢>0,05).

It is noted that in patients with severe bronchial asth-
ma bronchial lability index values higher than 30% were
observed in 19,0% of cases, and in representatives of the
second clinical group - in 10,2% of cases (P¢>0,05).

Excessive bronchial lability is a characteristic feature for
children with bronchial asthma, particularly pronounced
reaction to various bronchospasmodic and bronchodila-
tion stimuli; it seemed reasonable to identify and assess
the diagnostic value of indices that characterize airways
lability, namely bronchospasm and bronchodilation indices
and integrated bronchial lability index (table II).

All bronchial lability indices at these distribution points
in confirming severe bronchial asthma proved to be highly
specific, but low-sensitive with insufficient likelihood ratio
within 2,1-2,5 for positive test results and 0,7-0,9 - for
their negative results. Taking into consideration the above
mentioned, we can assume that their independent use for
screening of severe bronchial asthma is unjustified. At
the same time, when the values of indices exceeded these

distribution points, after-test likelihood of severe asthma
detection using bronchospasm index increased by 18%,
increased by 21% when calculating bronchodilation index
and by 29% when calculating bronchial lability index.

Table III contains risk indices of severe bronchial asthma
with consideration of bronchial lability indices. It is noted
that pronounced increase in bronchial patency after salbu-
tamol inhalation (bronchodilation index >15%) indicated
the greatest risk of severe bronchial asthma.

CONCLUSIONS

1. Children with severe bronchial asthma phenotype are
characterized by significantly greater bronchial labili-
ty mainly due to likely distinct dilatation reaction to
f2-agonist inhalation.

2. The use of bronchial lability indices for screening of severe
bronchial asthma phenotype is justified only in combina-
tion with other parameters reflecting the characteristic
phenomena of disease because of the large proportion of
false negative results and insufficient likelihood ratio.
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BMJINB EKCMEPUMEHTAJIbHOI FOCTPOI MOCTHATAJIbHOI
TA 3MILWWAHOI FMNOKCIi HA MOP®OJIOTNYHUN CTAH
CTPOMAJNIbHOIO KOMMOHEHTY MNEYIHKUA LLYPIB

Cepriit 0. Wepcriok', Anna b. 3otoBa’, Terana 0. XpamoBa', 2Muxaiino C. MupowHuyeHKo?
"XAPKIBCbKMIN HALIOHATTHIIA YHIBEPCUTET IMEHI B.H. KAPA3IHA, XAPKIB, YKPATHA
2XAPKIBCHKNI HALIOHATTBHII MEAUYHNI YHIBEPCUTET, XAPKIB, YKPATHA

PE3IOME

Bcryn: B gutaviii nonynauii Ykpaiiu x8opo6u LLnyHKOBO-KMLLKOBOIO TPAKTY € A0CUTb NOLLMPEHNMY, Cepef AKUX 3HAYHA KiNbKiCTb BUNaAKIB NpUNajiae Ha natonorito NeyiHku.
CKnagHicTb CTaHOBNEHHA GYHKUIT NeUiHKK B aHTeHaTanbHOMY i iHTpaHaTanbHOMy nepioax po3BUTKY, ii MopYODYHKLIOHaNbHA HE3PMICTb 3yMOBMKIOTb BUCOKY Yy TANBICTb
[aHOro 0praHy 10 Aii pi3Hux GakTopis 3 60Ky MaTepUHCbKOr0 0praHi3my. 3HauHy akTyanbHiCTb MatoTb NUTaHHA BNANBY NaTonorii Matepi Ha GopMyBaHHA «BaHTaxy» XBOPOO
Ha BiflaneHnX eTanax oHToreHe3y y Aiteii. B nitepatypi BiACYTHI AaHi WW0A0 BNANBY FiNOKCii, AK HARYACTILLOrO NOLIKOZAXKYIUOT0 YNHHNKA, L0 i€ B aHTEHATaNbHOMY,
iHTpaHaTanbHOMy Ta NOCTHaTaNbHOMY nepiofax Po3BUTKY, Ha MOPGOdYHKLIOHANbHWI CTaH NeyiHKy AiTeli Pi3HOTO BiKy, 30KpeMa Ha i CTPOMaNbHMIl KOMMOHEHT.

Mera: BuasnenHs mopdonoriunmx 0co6a1BoCTeil CTPOMaNbHOr0 KOMMOHEHTY MeyiHKI LyPiB, L0 3HAXOANUAMCA Ha Pi3HUX TepMiHaX MOCTHATaNbHOTO OHTOreHe3y, AKi
NifAaBanuCA BNAUBY roCTPOi NOCTHATAbHOI Ta 3MiLLAHOI TiNOKCii.

Martepianu Ta metogu: Matepianom gocnizeHHa 6yna TkaHuHa nevikky wypis. B aaHomy gocnigxenni 6yno chopmosaHo Tpu rpynu: |, 4o Akoi ysiitwnu wypu ninii WAG,
HapOZXeHi Bid caMoK 3 $i3ioNoriuHow BariTHCTIO | BUBeeH 3 ekcnepumeHTy Ha 1, 14135 foby noctHaTanbHoro oHToreHesy; I, o Akoi ygiliwnu wypu ninii WAG, HapogxeHi
Bif} camoK 3 ¢i3ionoriuHoto BariTHCTI0, AKi Ha 1 40Oy NOCTHATaNbHOrO OHTOrEHe3y 0AHOPa30B0 ByNK NiZAaHi BIUCOKOTipHili riNOKCii | BUBeLeHi 3 ekcnepumeTy Ha 1, 1435
106y nocTHaTanbHoro oHToreHe3y; lll, 4o Aol yBiiLnw Wwypu nonynAwii <HopHWii KaNKoLLIOH», AKi PO3BMBANNCA B YMOBAX XPOHIYHOI BHYTPILUHBOYTPOBHOI TiNoKCii, 3ymoBneHoi
HaABHICTI0 Y iX MaTepiB apTepianbHoi rinepTeHsii, nigfaHux Ha 1 406y NOCTHaTaNbHOTO OHTOreHe3y BUCOKOTipHiIl TiNOKCii | BUBeAeHMX 3 ekcnepumeHTy Ha 1, 14§ 35 noby
MoCTHaTaNbHOro OHTOreHe3y. [poBoAUNocA MOpYOMETPUUHE JOCTIAMKEHHA 3 METOK BU3HAYEHHA MUTOMOTO 06'eMy CTPOMY NeYiHKM Ta iMyHOrICTOXiMiYHE JOCNIfXeHHA 3
BUKOPUCTAHHAM MOHOKNOHaNbHWX aHTuTin Ao konareHis |, Il Tunis Ta GibpoHeKTHY.

Pesynbrati: 3milaHa ekcneprMenTanbHa rinokcia npu3BoAuTb A0 36iNbLUEHHA Ta HapoCTaHHA 3 110 35 406y NUToMOro 06’eMy CTPOMM B NeUiHL HALLAAKIB 32 paxyHOK PO3BUTKY
CKNePOTUYHMX 3MiH, LU0 NPOABAAETHCA NOTOBLUEHHAM MyUKIB CNONYYHOTKAHUHHMX BONIOKOH, 3MEHLLEHHAM BiZCTaHi MiXX HIMU, HAABHICTIO MiCLAMI Cepef CNONTYYHOTKAHUHHIX
BOJIOKOH TiNbKM KONareHoBWX BONIOKOH, aKTIBI3aLli€lo NPOLECiB KonareHoyTBOPEHHA 3 NepeBakaHHAM 3pinoro konareHy | Tuny Hag Hepinum konarexom |l Tuny, nocuneHHAm
ekcnpecii GibpoHeKTUHY. [ocTpa nocTHaTanbHa rinokcia 3 1no 35 4oby ekcnepumeHTy He BNAMBAE Ha NUTOMUI 06'eM CTPOMI NeYiHKM HaLLaAKiB, NpoTe nounHaloun 3 14 fobu
Np13BOAUTb 0 PO3BUTKY CKNEPOTUYHIX 3MiH B JaHOMY OpraHi, AKi HapocTaloTb 410 35 106y, MeHL BUpaXeHi NOPIBHAHO 3 BUABNEHUMU CKNEPOTUYHUMI 3MiHaMU Npu Ai
3MILLAHOT FiNOKCii, | XapaKTepu3ylTbCA NOTOBLUEHHAM MyYKiB CONYYHOTKAHUHHIX BOJOKOH 3 NOAANbLUMM 3MEHLLEHHAM BIACTaHi MiX HUMU, BUPAXKEHNM NepeBaXaHHAM
KonareHoBWX BOMIOKOH HaJl eNacTUyHUMI MiCLAMY 3 NPAKTUYHO NOBHOK BiACYTHICTIO €N1aCTUYHIX BONOKOH, NOCUNEHHAM eKcnpedii GibpoHeKTUHY, akTuBi3aLi€io npovecis
KonareHoyTBOpeHHsA 3 NepeBaxaHHAM konareHy | Tuny Hag konarexom Il Tuny.

BucHoBoKuM: [0cTpa nocTHaTanbHa rinokcis 3 14 4061 NoCcTHaTaNnbHOrO XUTTA, a 3MiLLaHa rinokcis 3 14061 Npu3BoAATb 40 PO3BUTKY CKAEPOTUYHIX 3MiH Y NeviHLi AiTedd, Aki
6inbLu BUpaxeHi y BUNajKax MoAenioBaHHA 3MilLIaHO rinoKdii Ta HapoCTaloTb 3 BiKOM.

KJTKOYOBI CJTOBA: roctpa noctHarasnbHa rinokcis, 3mituana rinokcis, nevikka, Crpoma, Lypu

ABSTRACT

Introduction: In children population of Ukraine the diseases of the gastrointestinal tract are quite common, among which a significant number of cases occur in liver diseases.
The complexity of the liver functions formation in antenatal and intranatal periods, its morphofunctional immaturity lead to the high sensitivity of this organ to the influence
of various factors from the mother organism. Actual issues are the detection of the mother’s pathology influence on the formation of diseases «cargo» in children remote stages
of ontogenesis. In literature there are no data about the influence of hypoxia as the most common damaging factor in antenatal, intranatal and postnatal periods on the liver
morphofunctional state of children of different ages, including its stromal component.
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The aim of the study was the detection of morphological features of the stromal component of the rats liver, which were in different terms of postnatal ontogenesis, exposed
to acute postnatal and mixed hypoxia.

Materials and methods: The study material was the rats liver tissue. In this study three groups were formed: |, which included rats of WAG line, born to mothers with
physiological pregnancy and derived from the experiment on the 1%, 14™ and 35" days of postnatal ontogenesis; I, which included rats of WAG line, born to mothers with
physiological pregnancy, who were exposed to high altitude hypoxia on the 1% day of postnatal ontogenesis and derived from the experiment on the 1%, 14" and 35" days of
postnatal ontogenesis; Ill, which included rats of «Black hood» line, that developed under conditions of chronic intrauterine hypoxia due to the presence of arterial hypertension
in their mothers, exposed to high altitude hypoxia on the 1% day of postnatal ontogenesis and derived from the experiment on the 1%, 14™ and 35 days of postnatal ontogenesis.
It was conducted the morphometrical study for determine the specific volume of the liver stroma and an immunohistochemical study using monoclonal antibodies to types |,
1l collagen and fibronectin.

Results: Mixed experimental hypoxia leads to increase of the specific volume of liver stroma of descendants from the 1 to the 35™ days of postnatal ontogenesis due to the
sclerotic changes development, which manifest by thickening of the connective tissue fibers bundles, a decrease the distance between them, the presence of places among the
connective tissue fibers with only collagen fibers, activation the collagen formation processes with the predominance of the mature type | collagen over the immature type Il
collagen, increase fibronectin expression. Acute postnatal hypoxia does not affect the specific volume of the liver stroma of descendants from the 1% to the 35" days, however
since the 14™ day leads to the sclerotic changes development in this organ, which increase to the 35™ day, less pronounced compared with the detected sclerotic changes in the
case of mixed hypoxia, and are characterized by the thickening of the connective tissue fibers bundles with the subsequent decrease the distance between them, the expressed
predominance of collagen fibers over elastic fibers, increased fibronectin expression, activation the collagen formation processes with the predominance of the type | collagen
over the type Il collagen.

Conclusions: Acute postnatal hypoxia from the 14" day of postnatal life and mixed hypoxia the 1% day lead to the sclerotic changes development in the children liver, which
are more pronounced in cases of mixed hypoxia modeling and increase with the age.

KEY WORDS: acute postnatal hypoxia, mixed hypoxia, liver, stroma, rats

BCTYN

3nopoB’s aiteit € GpakTOpOM HalliOHA/IBHOI GesreKy, GpyH-
IaMeHTa/IbHOIO OCHOBOIO Jy1s1 GOPMYBaHHS I'POMaJICbKOTO
3[J0POB’sl Ta TPYAOBOrO NoTeHIiany kpainu [1]. Enigemi-
OJIOTiYUHI JOCIi[)KeHHA, NIpoBeieHi B YKpaiHi, cBig4aTh
PO He3aJI0BI/IbHIIL CTAH 3[I0POB’ Sl AUTSYOTO HACE/IEHHS,
110 0OYMOBJIEHO B IIEpIIy Yepry 3pOCTAHHAM XPOHIYHOI
maroorii Ta inBaxigHoCTi [2].

B purad4in nonynanii YkpaiHu JOCUTh NOIIMPEHUMH,
3a gaHuMM oQilifHOI CTATUCTUKY, € XBOPOOU LUTYH-
KOBO-KIIIKOBOTO TPakTy. Tak, B 2016 pori B cTpyKTypi
3aXBOPIOBAHOCTI AiTelt 0-17 pOKiB IaTO/MOrisA MITYHKO-
BO-KMILIKOBOTO TPaKTy cKiana 3,45 % i mocina yeTsepTe
paHroBe Miclle, @ B CTPYKTYpi HOMIMPEHOCTI XBOPOO —
Ipyre paHrose Micle, cknaBim 6,43 % [1]. B crpykrypi
racTPOEHTEPOJIOrivYHol maTosorii y gireii, mo-nepuie,
BiJJ3HAYA€TbCA NepeBaKaHHA XPOHIYHMX 3aIlla/IbHUX
3aXBOPIOBaHb, 1[0 XapaKTEPU3YIOThCA OMOIOIKEHHAM
0COOIMBO OCTAaHHIM 4acoM, a, II0-/IpyTe, 3HaYHAa KiZTbKiCTh
BUIIA/IKiB IPUII/IA€ HA [TATOJIOTi0 TeYiHKy [3].

Hwuni 3aranbHOBU3HAHO, 0 QYH[JAMEHT 310POB’A
JIIOIVHY 3aK/NIaflaeThCs B aHTEHATaJbHOMY Ta iHTpa-
HaTaJbHOMY IlepiofilaX, TOMYy 3aXBOPIOBAaHHA IIOfIa Ta
HOBOHAPOJI>)KEHOTO MOXYTb IIO3HAYUTUCA Ha BCbOMY
nopaIbuIoMy >KnTTi [4]. Haii6inpumit Bims Ha cTaH 370-
POB’sI T/IO/(iB i HOBOHAPOPKEHNUX 3MIi/ICHIOITH GakTopu,
AKi popmyroTh H6ionoriuHmit PoH pO3BUTKY, 30KpeMa, CTaH
3[J0pOB’s BariTHUX )XiHOK, XapaKTep Iepebiry BaritHocTel
Ta MoMoriB [5].

IleuiHKa, K BifOMO, € HE TIIbKY HAOIBIIO0 32103010
OpPTaHiB TpaBJIEHHS, ajIe VI OJHUM 3 HAJICK/IAHIIINX, I10-
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MiyHKLIOHA/IBHUX OpraHiB B opraHismi mopguan [6]. 3
OI/IANY Ha aKTVBHY y4acTb IIe4iHKY B OOMIiHHVIX ITpoljecax,
6aratro BUEHUX IaHMIT OPraH Ha3UBAKTb «META0OIIYHNM
MO3KOM» [7].

CknagHicTh cTaHOB/IEHHS QYHKLII Te4iHKM B aHTeHa-
TaJIbHOMY Ta IHTpaHaTa/IbHOMY IIEpiOfiaX pO3BUTKY, HE3Pi-
nicth bepMeHTHUX cucTeM, Mopdornoriune gudepeHiito-
BaHHA CTPYKTYPHMX €/IeMEeHTiB, 1[0 TPUBAE, 3yMOBTIOIOTh
BJUCOKY YYT/IVBiCTb JAHOTO OpraHy jo Ail pisHuX gaxropis
3 60Ky MaTepMHCbKOro opraHismy [8]. BiTumsusaunmn
BYEHJIMU JIOBefieHi 3MiHM MOp(OPYHKIIIOHAIBHOTO CTaHy
TIeYiHKY IJIOZIiB i HOBOHAPOMKEHNIX, SIKi pO3BMBA/INCA B
YMOBaX MaTepUHCHKOT'O IYKPOBOT'O iiabeTy, IIpeeK/IaMIICil
ta 3anisopedinuTHOI aHeMil [9], mpu cuHAPOMI 3aTpUMKN
BHYTPIlIHbOYTPpOOHOTrO po3BuTKY [10], Ipm XpoHiuHil
IIalleHTapHin HegocratHocTi [11] Ta gii ekcepumen-
Ta/IbHOI XPOHIYHOI BHY TPIlIHBOYTPOOHOI rimokcii [12].

3Ha4YHY aKTYa/IbHICTb MalOTh MMTaHHA BIUIMBY MATOJIOTI1
Marepi Ha GOpPMyBaHHS «BaHTAXY» XBOpoO Ha Bifase-
HUX eTallaXx OHTOreHe3y y girteil [4]. IIpoBenennit Hamu
aHasIi3 JaHUX BITYM3HIHOI Ta 3apyOLKHOI TiTepaTypu He
[O3BONUB BYUABUTY iHpopMauii oo BIUIMBY TilloOKcii,
AK HaY4aCTilIOTO IMOMIKO/KYIYOro YMHHMKA, IO Ji€ B
aHTEeHaTaJIbHOMY, iHTpaHaTa/IbHOMY Ta IOCTHATAIbHOMY
nepiopax [13], Ha MOppO]yHKIIOHATBHMII CTaH NEYiHKY
IiTelt, 30KpeMa Ha Il CTPOMaJIbHIII KOMITIOHEHT.

META AOCNIAXEHHA
MeTol0 aHOTO HOCTiIKeHHs O0ynI0 BUABIEHHS MOpgo-
JIOTIYHMX OCOOIMBOCTEI CTPOMANTbHOTO KOMIIOHEHTY
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TEeYiHKM IYPiB, IO 3HAXOAWMINCA Ha Pi3SHUX TE€PMiHaX
IIOCTHATa/IbHOTO OHTOTE€HEe3Y, AKi MiflaBaNnucs BIUIUBY
TOCTPOI IOCTHATA/IBHOI Ta 3MiIlIaHO] TiOKCIl.

MATEPIAJIN TA METOAU

Y pocnimpxenni 6ynu Bukopucrani mypu ninii WAG ra
nonynAnii «YopHMII KamolIoH», AKi yTPUMYBaIuCh B
eKCIIepUMEeHTAIbHIM 6iomorivniit KmiHii XapKiBcbKoro
HAILIiOHAJIBHOTO MEVMYHOIO YHIBEPCUTETY.

B maHoMmy ocnimkenHi 0yno chopMoBaHo Tpu rpymu: I
(rpymna KoHTpOIIIO), 10 sIKOI yBirinuIo 33 mypa ninii WAG,
HapOJKeHi Biff caMoK 3 (hi3i0/I0rivHOI0 BariTHICTIO i BUBe-
IeHi 3 ekcriepyuMeHTy Ha 1, 14 i 35 00y nocTHAaTaIBHOTO
oHToreHesy; II (MopenoBaHHs rOCTPOI IIOCTHATAIBHOL
rinokcii), go sKoi ysinuwio 37 mypis ninii WAG, Hapop-
JKEeHMX Bifi caMoK 3 disionoriuHorw BariTHICTIO, sIKi Ha 1
100y OCTHATA/IBHOTO OHTOTeHe3y OY/IM i aHi BIVIUBY
BVCOKOTIPHOI TilOKCii MIIsIXOM TOMileHHs iX B 6apo-
KaMmepy Ha 15 XBMIMH B YMOBM, 110 XapaKTE€PU3YIOTHCA
igoMoM Ha Bucoty 3500 MeTpiB, 1110 BiITIOBifja/I0 TUCKY
493 MM. pT. CT., i BUB€JIeHi 3 eKcuepuMeHTy Ha 1, 14 i 35
106y mocTHaTampHOro oHToreHesy; III (MopenoBaHH:
3MiIIaHoi rirmoxcii), o AKo1 yBiitio 47 myypis momysmii
«YopHnit KaIOUIOH», AKi pO3BMBANCA B YMOBAX XpOHiy-
HOI BHY TPilIHBOY TPOOHOI TilloKcii, 3yMOBIIEHOI HAsIBHICTIO
y ix MarepiB apTepianbHOi rinepreHsii, migganux Ha 1 1o0y
[IOCTHATA/IbHOTO OHTOTreHe3y nopi6Hii rpymi I Bucokorip-
Hil1 rinoKcil i BUBefieHNX 3 eKcIiepyMeHTY Ha 1, 14135 no6y
IIOCTHATA/IbHOTO OHTOTeHe3y. ApTepialbHa rinepTeHsis
y caMoK nony/anil «JopHuii KamomoH» 6ya JoBefeHa
LUIAXOM IOJIEHHOTO NBOTMKHEBOTO BUMipIOBaHHA ap-
TepiaJIbHOTO TMCKY Ha XBOCTOBIN apTepii 3 IMOAaNbIIVM
NOKYMEHTYBaHHAM IIiiBUIIeHUX Ludp apTepiaTbHOTO
TYICKY, BUSIBJICHHS crienyivHMX 11 faHol maTosorii mi-
KPOCKOIIIYHMX 3MiH IpM MOPQOIOriYHOMY BOCTiHKeHH]
BHYTPIIIHIX OPTraHiB YaCTMHM CAMOK.

Marepianom focimimxkeHHs Oyna mediHKa eKCIepu-
MEHTaJbHUX TBAPUH, OTPMMAaHA IIifi Yac NPOBeJleHHA
PO3TUHIB. Y KOKHOMY BUIAJKY 3 IeYiHKM BMUpPi3anmy 10
nBa ¢pparMeHTH TKaHWHMY, i TOTIM OTPUMaHUI Martepian
¢dikcyBanu B 10 % posumni ¢popmaniny. YiminpHeHH
TKaHVH, (piKcoBaHUX y GOpMaiHi, fOCATanocs poBefeH-
HAM 4epes3 CHMPTU 3POCTAI0YO0I KOHLIEHTPALlil, IJe/I0iVH,
xmopodopm i 3anuBkow B mapadiH. 3 mPUrOTOBaHUX
6710KiB /151 ITOJA/IBIIOr0 3a0apB/IeHHS TOTYBaIUCA CepiliHi
3pisu ToBIMHOW 4-5 MKM. OTpuMaHi MiKpornpenapary,
3abapBIeHi FeMaTOKCU/TIHOM 1 €03MHOM, MIKPOPYKCHHOM
3a BaH ['isoHoM, 3a Majopi BuBYanyu Ha MiKpOCKOIIi
«Olympus BX-41». Takoxx mpoBogmiocst MOppoMeTpudHe
OOCTIIKEeHHs, B X0l AKOr0 BU3HAYa/IM IIUTOMUIL 00’ €M
CTPOMM IIEYiHKIL.

ImyHoricTOXimMiuHE BOCTiI)KEHHA MPOBOAM/IN HA I1apa-
(biHOBUX 3pi3ax TOBIMHOK 5-6 MKM HEIPSIMUM METOJ[OM
KyHca 3a meropukoo M. Brosman 3 BUKOpMCTaHHAM
MoHoKoHanbHux aHTUTin (MKA) go komarenis I i III
TymiB, ¢pibponexTnHy (Novocastra Laboratories Ltd, UK).
[TpenapaTu BMBYaAM B JTIOMiHECIIEHTHOMY MiKpPOCKOIIi

«Axioskop 40». OnTiyHy WinbHicTb iMyHOQMIOOpeceHii
BusHauay 3a MerozioM LI Iy6inoi-Bakymmk i ciiBasr. [14].

[ToxasHuKM B IpyIIax IOPiBHIOBA/IN, BUKOPUCTOBYIOUN
t-xpurepiit Cr'rofenTa. PesynpraTy BBaXKammcs JOCTO-
BipHMMU 11py p<0,05. CraTucTIYHY 0OPOOKY OTPMMaHNX
Ppe3y/bTarTiB OCTiIKeHH BUKOHYBaJIM 3 BUKOPMCTAHHAM
nporpamu Microsoft Excel 2016.

PE3YJIbTATUA TA O6IrOBOPEHHA

MikpockomniuHo noBepxH:A nedinku mypis rpyn I-1II B yci exc-
HepYMeHTa/IbHI TepMiHy Oy71a IIOKpUTA CIIOTYYHOTKAHVHHOIO
KaIICY/IOK0, BOJIOKHA SIKOI IIpY 3a06apB/IeHH] IIKpO(YKCMHOM
3a BaH [i30HOM Manu pi3Hi BiiTIHKY Bifi CBIT/IO-4€pPBOHOTO JIO
TEeMHO-4epBOHOT0 KOJIbOPY; a Ipy 3abapB/ieHHi 3a Maiopi B
CIOJTY4HiV TKaHVHI BiIMi4a/10¢A epeBaykaHH:A KOAr€HOBMX
BOJIOKOH CHMHBOTO KObOPY HaJl €TACTUYHMMM BOJTIOKHAMM
YEPBOHOTO KOJIbOPY. 3 KaIICy/I1 BOJIOKHA CIIOTYYHOI TKAHVHMI
IIPOHVIKA/IVI BCEPENVIHY TTEYiHKY i MO/ il Ha 9aCTOYKI,
AKi, AK BIJOMO, € IIAPEHXIMOIO JJAHOTO OPraHy.

Crpoma med4iHkH, sKa Oyaa Oinbil BUpakeHOI B
HOpTA/JIbHUX TPAKTAX, IPefCTaB/eHa Ipu 3abapB/IeHH]
nikpodykcuHoM 3a BaH ['isoHOM Bif CBiT/IIO-4epBOHOrO
IO TEMHO-Y€PBOHOTO KOJIbOPY CIIOTYYHOTKaHVHHUMMU
BOJIOKHAMU, cepefi sAKuX npu 3abapsieHHi 3a Mastopi
nepeBa)kaliy KOJIAareHOBi BOJIOKHA CUHBOTO KOIbOPY Hal
€JIACTUYHMMY BOJIOKHaMM Y€PBOHOTO KOIbopy. Mix Bo-
JIOKHAaMJ CITOJTyYHOI TKaHVMHY Oy/Ia BUSIB/ICHA HEUVICTICHHA
noniMopdHo-KIiTHHHA iHinbTpanif. Y MbKIONIbKOBi
CIIONIYYHIl TKaHVHI B 00/1aCTi MOpTaNIbHUX TPAKTIB BU-
3HAYa/IMCA CYAHM BOPOTHOI BEHM, IIEYiHKOBOI apTepil
Ta YKOBYHI IIPOTOKY, AKi popMyBamm Tpiamm.

Heo6xigHo BigsHaunty, mo B rpymi II Ha 14 i 35 goOy
excriepuMeHTy i B rpymi III Ha Bcix TepMiHax eKcriepuMeH-
Ty B CTPOMI TIe4iHKY Ipy 3abapBieHHi 3a Mastopi Oynn
BUABJIEHI ITOJISL 30PY, B AKMX BM3HA4YaIMCA KOJIAT€HOBI
BOJIOKHA i Oy/M BiiCyTHI e/1acTU4Hi BOJIOKHA.

MikpocKoniYHO B NeviHIi 6ym/1 BUABJIEHI TeEMOIMHA-
Mi4Hi 3MiHU, pefCTaB/IeH] TIOBHOKPIB M CY[VIH, HasB-
HICTIO fjiallenie3HNX KPOBOBWIMBIB i 03HaKaMu HaOpPSKY,
CTYNiHb BMPaXXEHOCTi sAKMX Ha 1 0Oy eKCIepUMeHTY
Oyna makcuManpHo B rpymi III, minimanprol B rpymi I,
ismMenuryBanacs 3i 361/IbLIIeHHAM TePMiHiB eKCIIEPUMEHTY.

Y rpynax [-I1II 3i 36i1bLIeHHAM TEPMiHIB €KCIIEpUMEHTY
B CTPOMI IIEYiHKM Iy PiB BifI3Ha4a10CsA 3aKOHOMipHE BiKO-
B€ MOTOBLIEHHA IYYKiB CIIOTyYHOTKaHMHHMX BOJIOKOH i
3MeHIIeHHA BifcTani Mk Humu. IlikaBo Te, mo B rpymi II
Ha 14135 o6y, B rpymi II Ha 1, 14 i 35 106y BuieBKasaHi
3MiHu Oy G171 BUPa)KeHNMM, HAPOCTAN 31 361/1bIIIeH-
HAM €KCIIEPVMEHTAIbHOTO TEPMiHY, 10, 3 HAIIOI TOYKMA
30Dy, 06yM0BneHe He TiZIbKM BiKOBMMM 3MiHaMW, ajie 1
T€I0 TAKOTO MOIIKODKYI0YOr O YMHHIIKA, AK IIIIOKCid, AKa,
SIK BiJOMO, CTYIMY/TIO€ aKTUBHICTD KTiTiH QibpobmacTiy-
HOTO PANY, B pe3yabTaTi 40ro MPOAYKYEThCA HaJIMipHA
KiZIbKIiCTb CIIOMTyYHOTKaHMHHUX BOJIOKOH [15].

BusgBneHni HaMu MiJ 9ac TiCTOMOTIYHOTO JOCTIIKEHHS
MiKpornpenapariB Oiblll BUpa)KeHi CKIEPOTUYHI 3MiHM
B neuinni mypis rpynu III nmopisusaHo 3 rpymoro II 06y-
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Ta6nuugs l. CepeaHe 3HaueHHA nokazHuKa nutomoro 06’emy ctpomu (cm3) nevinku wypis rpyn I-1ll

A Homep rpynun
TepmiH ekcnepumeHTy (no6a) | T i
0,101%0,011
1 0,0860,06 0'0:9;)0625 3 p,<0,05
7 p,<0,05
0,350+0,011
+
0,330+0,028 0,300=0,012 p,<0,05
14 p,<0,05 1
p,<0,05 0,05 p,<0,05
P25 p,<0,05
0,820+0,031
0,7200,031 0,740£0,048 p <0,05
35 p,<0,05 1
p,<0,05 005 p,<0,05
P25 p,<0,05
P, — 3HAUUMICTb BiZAMIHHOCTEiA NOPIBHAHO 3 NOKA3HUKOM NONEpPeAHbOrO TePMiHY eKCNepUMEHTY AaHoi rpynu;
p, — 3HaUMMICTb BiAMIHHOCTE/ NOPIBHAHO 3 NOKa3HUKOM rpynK |;
p, — 3HAUMMICTb BiAMIHHOCTE/ NOPIBHAHO 3 MOKa3HUKoOM rpynu |1,
Ta6nuuga Il. OnTuyHa winbHictb imyHodntoopecueHuii konarewis | 1a Il Tuni B rpynax Il
No6a Homep Tun KonareHy (yMOB.OA.ONTWY.LWiIbH.)
eKCnepnmeHTy rpynu 1 m
+
I 0,327+0,009 0,413£0,006
p 4<0,05
" 0,332+0,009 0,418+0,004
1 p,>0,05 p,>0,05 p,<0,05
0,634+0,004 0.555£0,003
If <0.05 b.<0.05 p,<0,05 p,<0,05
p,<0,05 p,<0, b, <0,05
| 0,396+0,007 0,436+0,007
p,<0,05 p,<0,05 p,<0,05
| 062340001 54005 4005
1 2>
14 p,<0,05 p,<0,05 0,<0,05
I 0,724+0,005 p (1,8309512 '28305
1 ! 2 !
p,<0,05 p,<0,05 p,<0,05 0. <0.05 p.<0.05
3 4
| 0,419+0,008 0,448+0,003
p,<0,05 p,<0,05 p,<0,05
.. Lo,
1 4 2 ’
35 p,<0,05 p,<0,05 p.<0,05
0,752+0,002 0,785+0,004
1] p,<0,05 p,<0,05 p,<0,05 p,<0,05
p,<0,05 p,<0,05 p,<0,05

P, — 3HAUMMICTb BIAMIHHOCTE NOPIBHAHO 3 OKA3HUKOM MoNepeAHbOro TepMiHy eKCepUMEHTY AaHOT rpyniA; p, — 3HAUUMICTb BIAMIHHOCTEIl NOPIBHAHO
3 NOKA3HNKOM rpynut [; p, — 3HaunMicTb BiMIHHOCTE/ MOPIBHAHO 3 MOKa3HUKOM rpynin II; p, — 3HAUMMICTb BIAMIHHOCTEl NOPIBHAHO 3 ONTUYHOK

LWiNbHICTI0 iMyHOGAI00pecLeHLi konareHy | Tuny.

MoByeHi tum, mo B rpyni III giss 6inpin arpecuBHMI
MIOIIKO/KYI0UMII (GaKTOp, NpeACTaBIeHNI 3MillIaHOIO
TiIIOKCi€I0, CK/TaIOBUMM SIKOI 6ym/[, No-TeplIe, XpOHiYHa
BHYTPIilIHBOYTPOOHA TillOKCis, [0 XapaKTepU3yeThCs
TPUBA/IMM BIUIMBOM i 00YMOB/IEHa PO3BUTKOM XPOHI4HOI
IUIAIleHTapHOI HEIOCTaTHOCT], siKa OyJ1a ormicaHa 6ararbma
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BUYEHVIMM Y BariTHUX )KiHOK 3 JIiarHOCTOBAHOIO apTepiab-
HoIOo rineprensielo [16], mo-npyre, 3MofieIboBaHa Ha IIep-
11141 {001 )KMUTTSI HAIA/IKiB FOCTPa MOCTHATA/IbHA IMITOKCis.
Y rpymi Il BimmBasna Ha HallaAKiB TiZTbKM rOCTPa IOCTHA-
TaJIbHA TiIIOKCif, KA, 3 HAIIOI TOYKM 30PY, € CBOTO poay
cTpecoreHHNM GaKTOPOM, IO TPU3BOIAMUTB JI0 aKTUBI3aIIil
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» |

Puc. 1. lMeuinka wypa rpynu |l Ha 35 noby ekcnepumenTy. Mponidepaia cTpomu B AinAHUI nopTanbHuX TpakTie. 3abapeneqHa 3a Mannopi, x 400.

Puc. 2. Meuitka wypa rpynu Il Ha 35 noby ekcnepumenTy. IHTeHCUBHa imyHodNt0OpecUeHLia konareHy | Tuny B centax. Henpamuii metog Kyxca 3 MKA
[0 KonareHy | Tuny, X<400.
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Puc. 3. Meuinka wypa rpynu Il Ha 35 goby ekcnepumenTy. ImyHodntoopecueHuia konareHy |l Tuny B neviHkosux yactoukax. Henpamuii metop KyHca
3 MKA po konareny [l Tuny, <400.

Puc. 3. Meuinka wypa rpynu Il Ha 35 goby ekcnepumenTy. ImyHodntoopecueHuia konareHy |l Tuny B neviHkosux yactoukax. Henpamuii metop KyHca
3 MKA po konareny [l Tuny, <400.
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KiTVH GibpobractiaHoro andepony, o Bxe Ha 14 106y
€KCIIEpPMMEHTY NPOABIAETbCA HAJMIPHOIO NPOJYKIIiEI0
BOJIOKHMCTOTO KOMIIOHEHTY CIIOJTy4YHOI TKaHVHM.

IMpu aHasisi mMTOMUX 06 €MIB CTPOMM IT€UiHKI, TIOKA3HIKI
SIKUX HaBefeHi B Tabmui 1, B rpymax I-1IT 6yo BusiBieHo
sHaunMe (p<0,05) 30i/blleHHs BUIIIEBKa3aHOTO MOpdome-
TPUYHOTO MOKa3HMKa 3 BikoM. I TopiBH:AHO 3 rpymioro I B rpymi II
Ha BCIX TepMiHaX eKCIIePUMMEHTY ITOKa3HVIK IIITOMOTO 00’ €My
cTpomu nediHky 3Ha4MMo (p>0,05) He BinpisHsBCS, a B Ipymi
I1T 6yB 3Haunmo (p<0,05) 6inbumm. Y rpymi 111 opiBHsHO 3
rpymoso II mutoMuit 06’eM CTPOMI ITeYiHKM Ha BCIX TepMiHax
eKcrepuMeHTy 6yB 3HadmMo (p<0,05) 6ibIIVIM.

TakuM 4MHOM, OTpPMMaHi IIOKA3HUKM ITOMOTO 00’ €My
CTPOMM IIEYiHKM i pe3y/IbTaTy TiCTONOTIYHOTO JOCTIKEH-
HAa B rpymni III nmopiBHAHO 3 rpynow I migTBepmXKyIOTH
PO3BUTOK CK/IEPOTUYHUX 3MiH B mieviniti (puc 1). [Toxi6Hi
3MiHM Oynu BusB/IeHI HaMM mif 4ac MOp(ONIOridyHOro
TOOCITI)KeHHA ITeYiHKM JOHOIIEHNX MEPTBOHAPOIKEHNX
Bifl MaTepiB 3 rinepronivHo0 XBopoboro I cramii [17].

Y rpymi II nopiBHsHO 3 rpynoro I xo4 nuromuit 06’eMm
CTPOMM II€YiHKM 3HAYMMO He BiIpi3HABCA, IIPOTE PE3YyIIb-
TaTU MiKPOCKOIIIYHOTO JOC/IIPKEHHA TAKOX 3aJOKyMEH-
TyBau 3 14 00U eKCIePUMEHTY PO3BUTOK CKICPOTIY-
HUX 3MiH, IO POSIBIISIOCS, SIK 3a3HaYeHO BulIlle, 6ibIn
BMP)KE€HUM IIOTOBIIEHHAM IY4KiB CIOTyYHOTKaHMHHUX
BOJIOKOH, 3MeHIIIeHHAM BifcTaHI Mi>K HMMM, HasABHICTIO
TIOJIiB 30pY, e cepefi CHOMYYHOTKAaHMHHIX BOJIOKOH BM-
3HAYa/IMCA TibKY KOJTAaT€HOB1 BOTIOKHA.

OCHOBHVMM KOMIIOHEHTaMI CIOTYYHOI TKaHMHU, SIK
Bi/IOMO, € BOJIOKHICTi CTPYKTY P!, OCHOBHA p€4OBMHa, 110
Bifiirpae posb iHTerpaTuBHO-OypepHOro MeTaboTiTHOrO
CepeNoBUIIIA, Ta KIIITVMHHI €/IEMEHTY, IJO CTBOPIOIOTD I ITiJ-
TPUMYIOTD KiJIbKiCHE Ta AKiCHE CIiBBiJHOIIEHHA CKIAly
HEKJIITUHHMX KOMIIOHeHTiB. KomareHoBi cTpykTypu, 1o
BXOJIATD [0 CKJIAJTy CIIOJIYYHOI TKaHVHM, € HalI0iIb1I ITpey;-
CTaBJIEHMMM 1i KOMIIOHEHTaMM, 1110 YTBOPIOIOTh CK/IaJJHY
opranisauiiiny iepapxiwo [18].

B xopi iMyHOTicTOXiMI4HOTO JOCITiI>)KEHHA B KAIICYIIi Ie-
YiHKM, MDKYaCTOYKOBII CITO/TyYHil TKaHVHI, B IIEPUBACKY-
JISIPHUX Ta NePUAYKTATbHUX IPOCTOPaxX Oy/I0 BUSBIICHO
CBiTiHHA 3pinoro konareny I Tumy Ta Moogoro, He3pinoro
konareny III Tuny, cniBBigHOLIEHHA Ta IHTEHCUBHICTb
cBiTiHHA sAKMX Oy pisHymu B rpymax [-IIT (tabmmngs II).

Amnanisyroun gani Tabmi 2, 6y/10 BUsIBIEHO, 1110 Ha 1 106y
excriepuMeHTy B rpymi Il nopiBH:AHO 3 rpynoro I nokasHukm
ONTMYHOI IIiI/IBHOCTI CBITIHHA 000X KOJIaT€HiB 3HAYMMO
(p>0,05) He BipisHsmics, a B rpyi Il mopiBHAHO 3 rpymo0
I 6ymu 3Haummo (p<0,05) OiIbLIVIMIL, IO CBIYIMIIO IIPO PO3-
BUTOK CKJIepOTHYHMX 3MiH. OffHak Ha 14 106y i oco6miBo
Ha 35 100y eKCIiepyMeHTy IOKa3HUKY ONITIYHOI ITbHOCTI
cBitinns komareHis i 11l tvmiB y rpymax I11 ITI 6y sHauviMo
(p<0,05) 6inbIIMMY TIOPIBHAHO 3 BiMIOBITHUMI TIOKa3HU-
Kamu rpymu 1. Y rpymni III ckneporuyni sminn Ha 14 i 35
IoO0Y eKcriepyMeHTY Oy OiIbII BUpPa>KeHVIMY ITOPIiBHAHO
3 rpymoso II, mpo 1o cBifgumwm 3Haunmo (p<0,05) 6imbii
TIOKA3HVKY OITMYHOI III/IbHOCTI CBiTIHHA 000X KO/IareHis,
[IpUYOMY BUABJIeHi cKlepoTyyHi sMiHn B rpynax II i IIT Ha-
pocTay 3i 301/IbIIIeHHAM TepMiHiB eKCIIepUMEHTY (puc.2).

AHajti3yrouy npouecu KoJIareHoyTBOpeHHs Ha 1 1o6y
excriepuMeHTy B rpynax I i II 6yno BusBieHo sHaumMe
(p<0,05) mepeBaxanH: Konareny I Tuy Haj KomareHoM
I tuny, a B rpymi I1I sHaunmo (p<0,05) nepeBakaB KoareH
I Tuny Hap xonarenom III Tumy. Bigomo, mo B mpomeci
TO3PiBaHHA CIIONMYYHOI TKAHMHU CIIEPIIY IPOAYKYETHCSA
He3pinuit konareH III tumy, Akuil NOTIM NepeXofuTh B
3pimuit xonaren I tuny [19]. Bussieni ocobmBocTi Ko-
JTATEHOYTBOPEHHA B IIeYiHIli Ha 1 1106y TaKOXX CBig4yaTh
PO PO3SBUTOK CK/IepOTUYHYX 3MiH B rpymi I1I. Ha 141 35
100y excriepuMeHTy B rpymi I sHaunmo (p<0,05) nepesa-
>kap Konared III tuny Hag xonareHom I Tumy, a B rpymax
ITi1III - xonmaren I Tuny Hap III TMIIOM, 110 CBigYMIIO IPO
PO3BUTOK CKJIEPOTHYHUX 3MiH (puc. 3).

B ycix rpynax 3i 30i/1bIIeHHAM TepMiHiB €KCIIEPUMEHTY
6yro BusBeHo 3HaunMe (p<0,05) 361IbIIIEHHS ONTUYHOL
minpHOCTi cBiTiHHA Komareny 11 I1I tumnis, 10 06ymMoBIeHO
B rpymi I BikoBumu sminamy, a B rpynax II i IIT Ak Biko-
BYIMM 3MiHaMI, TaK i HAZIMipHOIO aKTHBi3alli€I0 IPOLleCiB
KOJIaTr€HOYTBOPEHHA B PE€3Y/IbTaTi il MOMIKOKYI0Y0TO
¢dakropy.

OpHuM 3 OCHOBHUX afire3VBHUX ITKOIPOTEIHIiB cIo-
JIYYHOI TKaHVHU € QiOpOHeKTHUH, AKMiT cupusie dikcaril
KJIITVH B MDKK/IITUHHOMY IIPOCTOPI 32 paXyHOK B3aEMOJI1
3 MeMOPaHHUMI peLielITOpaMI, 3B’ A3yY€ThCA 3 KOJIareHO-
BuMu Gibprmamu, mifCUIIE porecy GparouTosy, T06To
€ «MOJIEKYJLIPHUM KJleeM». [loBeneHa pornb GiOpoHeKTHHY
B PO3BUTKY IMPO3Y Ieuinky [20].

OnTryHa WinpHIiCTh CBiTiHHA GiOPOHEKTUHY B IpyIax
I, 1L, III Ha 1 po6y excuepumenty cknana (0,443+0,003)
YMOB.O.ONTHUY.IIiNbH., (0,4461£0,003) yMOB.OF.OITHY.
IIiNbH., (0,597+0,001) yMOB.OZ.OIITUY. LIIi/IbH.; Ha 14 06y
- (0,451+0,002) ymMOB.Of.ONTUY.ILiNbH., (0,537£0,002)
YMOB.OZ.ONTHUY.IIiNbH., (0,649£0,002) yMOB.OF.OITHY.
1i7bH.; Ha 35 106y — (0,514+0,004) yMOB.OJ.ONTH Y. I i/IBH. ,
(0,634+0,001) ymoB.of.onTu4.1inbH., (0,737+0,002)
YMOB.OJJ.ONTUY.1inbH. IIpy aHamisi MmokasHuMka onTmy-
HOI IIiIbHOCTI cBiTiHHA QiOPOHEKTUMHY B yCixX rpymax
6yno BusiBneHo 3Haunme (p<0,05) jioro HapoOCTaHHA 3i
361/IbLIIEHHSM TE€PMiHIB eKCIIEPUMEHTY, 1[0 0O0YMOBJIEHO
B rpyui I BikoBuMu 3minamy, a B rpynax I1i oco6muso I11
SIK BIKOBVIMY, TaK i CKJIEpOTUYHVIMY 3MiHAMIL.

Ha 1 no6y excriepyMeHTy ONITHYHA Ii/IbHICTD CBITIHHSA
¢dibponexTnny B rpynax II i I sHaunmo (p>0,05) He Bix-
pisHsimacs, a B rpymi I1I 6yma sHaunmo (p<0,05) 6inbiioro
nopiBHsHO 3 rpynoo 1. OpHak Ha 14 i 35 106y excrnepu-
MEHTY ONTUYHA I[IbHICTD CBiTiHHA (ibpoHeKTUHY Oyta
3HaunMo (p<0,05) 6inbinoro B rpymax IIi Il mopiBHsHO 3
rpynoo I (puc. 4), npuaomy B rpyui III gaHui nokasumuk
6yB 3Haunmo (p<0,05) 6inbMM MOpiBHAHO 3 rpymoro 11
K Ha 14, Tax i Ha 35 KoOy.

[TpoBenennit Hamu aHani3 excrpecii piOpoHekTUHY
TaKOX CBIJYMUTD PO po3BUTOK B rpymi II 3 14 fob6wu,
a B rpyni III 3 1 o6y eKCepuMeHTY CKIepOTUYHMX
3MiH B NeYiHIi IIypiB, CTYIIiHb BUPa’KEHOCTi AKMUX
HapOCTA€ 3 BIKOM i MaKCMMajlbHa IIPU MOJENIOBAHHI
3MilIaHOI TiMOKCil MOPIBHAHO 3 TOCTPOIO IOCTHATAIb-
HOIO TiITOKCi€H0.
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BUCHOBKU

1. 3milraHa eKcrepyMeHTaIbHA TiOKCid, CK/IaIoBUMU AKOI
€ XpOHiYHA BHYTPIlIHbOYTPOOHA TilIOKCisl, 3yMOB/IeHa
HasABHICTIO y MaTepi apTepiabHOI TinepTeHsii, i rocTpa
MOCTHATA/IbHA TIiMTOKCisl, TPU3BOUTH JI0 301/TbIIIEHHS Ta
HapocTaHHs 3 1 1o 35 K00y eKCIIepUMEHTY IIMTOMOTO
00’eMy CTpOMM B ITeUiHIIi HAIIIA/IKIB 32 PaXYHOK PO3BUTKY
CKJIEPOTUYHUX 3MiH, IO MPOSABIAETHCA NOTOBIIEHHAM
My4YKiB CIIOMYYHOTKAaHMHHUX BOJIOKOH, 3MEHIIEHHAM
BifICTaHi MDK HMMMY, HasABHICTIO MICLIAAMM CEPeJL CIIOTyd-
HOTKAHVMHHIX BOJIOKOH Ti/IbKM KOJIAT€HOBUX BOJIOKOH,
aKTMBi3alli€l0 IPOLECIB KOTar€eHOYTBOPEHHSA 3 IIepeBa-
JKaHHAM 3piIoro KozareHy I Tumy Haj, He3pimuM Koma-
reHoM III Tury, mocuneHHAM ekcrpecil GpibpoHeKTHHY.

2. TocTpa nocTHaTanbHa rinokcis 3 1 mo 35 go6by excriepu-
MEHTY He BIUIVBA€E Ha INTOMMUIT 00’€M CTPOMI IIEUiHKNI
HAI[A/IKiB, IpOTe MoYKMHaw4M 3 14 106U IPU3BOAUTH
710 PO3BUTKY CKIEPOTUYHNX 3MiH B JAaHOMY OPTaHi, AKi
HAPOCTAIOTH /10 35 OOU, MEHIII BUPa)KeH1 MOPIBHAHO 3
BYABJICHVIMY CKJIEpOTVYHVMMY 3MiHaMM IIpH Jii 3MiIa-
HOI I'ITOKCII, i XapaKTepM3yIOThCA NOTOBLIEHHAM ITyYKiB
CIIOJTyYHOTKAHMHHIX BOJIOKOH 3 TIOfIa/IbIIVIM 3MEHIIIEH-
HAM BiJICTaHI MK HUMM, BUPQXEHUM II€peBaKaHHAM
KOJIAT€HOBMX BOJIOKOH HAJ| €TaCTUYHMMU MiCIIAMMU 3
IIPAKTIYHO IIOBHOIO BifICy THICTIO €/TaCTVYHNX BOJIOKOH,
HOCUTIEHHSAM eKcrpecil GpibpoHeKTHHY, aKTUBi3ali€r0
MPOLIeCiB KOMAareHoyTBOPEHHS 3 IIepeBa)KaHHAM KOJla-
reny I tuny Haz konarenom III Tumy.
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ABSRTRACT

Introduction: The frequency of the pathological course of pregnancy with hyperandrogenism ranges from 21 to 48%. With the predominance of androgens against the
background of lowering the normal products of steroidogenesis, a pro-inflammatory immune imbalance is formed, which causes a premature termination of the development
of pregnancy. Many studies indicate that hyperandrogenism is a factor in the development of obstetric pathology, including placental dysfunction. The severity of obstetric
complications of pregnancy in women with hyperandrogenism depends on the duration of the disease and the quality of preparation for pregnancy. Establishing early markers
of endocrine hyperandrogenic imbalance in the body of a future mother and conducting timely therapy is the key to the successful completion of pregnancy.

The aim: the establishment of hormonal-immunological changes and morphological and receptive structure peculiarities of the endometrium correlations in women with
PCOS at the pregnancy planning stage.

Materials and methods: 139 women with PCOS were screened at the stage of pregnancy planning. Diagnosis of PCl was conducted in accordance with the International
Recommendations of Endocrine Society 2013 and the Rotterdam criteria of 2003. Endometrial aspiration was studied for the study of T and B lymphocyte populations, cytokine
levels and endometrial receptors. Hormonal parameters were determined using the radioimmunological method using Immunotech (Czech Republic) and Siena Ire Sorin (France)
kits. Normal values of the studied hormones in accordance with the recommendations of the manufacturer.

In order to study the populations of T and B lymphocytes and endometrial receptors the aspirate, obtained by endometrial biopsies, was used taken on the 5-7 and 21-24
days of the menstrual cycle. The cytokines levels (INF-y, TNF-a, Il-4, II-6, II-8, 1I-10) were estimated in the endometrium with the help of the test system “Protein contour” on
immunoenzymatic analyzer “Multyskan EX” (Germany). The assessment of estrogens receptors at stroma and glands and progesterone receptors at stroma and glands was
performed by H —Score system, lymphocytes count was carried out by the light microscope at 400 x 3 fields-of-view expansion.

Statistical material analysis was carried out on the personal computer using the standard software package with applied statistical analysis (Excel 2003 and Statistica v. 6.0).
The assessment of variables connection was carried out by Pirson’s coefficient correlations. The statistical significance of differences was performed by the use of nonparametric
Mann —Whitney criteria, x2 and Fisher criterium. The significance threshold of statistical value was considered p = 0.05.

Results: In women with hyperandrogenism, there was a significant increase (p <0.05) in the level of DHEA-S, a decrease in the level of E2 and progesterone in the early follicular
phase compared with the control group and an increase in body weight by 37.5%.

Athistological examination of the endometrium on the 5-7th day of the menstrual cycle there was a lag proliferative changes of the endometrium, and in one third of women hyperplastic
process against the background of reduced proliferative activity. At GA there was a marked violation of expression of receptors as estrogens and progesterone stroma in all stages of the
menstrual cycle. In women with hyperandrogenism, changes in the immunological profile of endometriosis with the prevalence of Th-1 orientation of immunity have been detected.
Conclusions: In women with hyperandrogenism there is a close correlation between the biochemical form of the domination of androgens, ovulatory dysfunction, immunohistochemical
and morphological structure of the endometrium. Revealed features of pro-inflammatory direction of cytokine immunity.

KEY WORDS: hyperandrogenism, receptors, endometrium. recurrent miscarriage
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INTRODUCTION

Hormonal imbalance causes about 10 -15% of all pregnancy
habitual loss cases [1]. The frequency of the pathological preg-
nancy progress with hyperandrogenism ranges from 21 to 48%
[2]. If the androgens dominance occurs women experience
proinflammatory immune imbalance as the result of normal
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steroidogenesis products decrease, causing premature gestation
termination [2].

Many studies have indicated that hyperandrogenism is
the main factor of obstetric pathology, including placental
dysfunction [3]. The severity of pregnancy obstetric com-
plications in women with hyperandrogenism depends on
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disease remoteness and quality of preconception period
that woman had received before. [4].

THE AIM

Aim: the establishment of hormonal-immunological
changes and morphological and receptive structure pecu-
liarities of the endometrium correlations in women with
PCOS at the pregnancy planning stage.

MATERIALS AND METHODS
The study group included 139 women with PCOS, ex-
periencing the menstrual cycle violation and pregnancy
planning. The control group involved 30 healthy women
with normal menstrual cycle, and hormonal profile charac-
teristics within normal limits. The international Endocrine
society guidance 2013 and the Rotterdam criteria 2013 were
taken as the biochemical criteria of PCOS diagnostics. The
total (Tt) and free testoserone(Tf), androstenedione(An),
17-hydroxyprogesterone(17-OHP), dehydroepiandros-
terone sulphate (DHEA-S), dehydrotestosterone (DHT)
ELISA levels were estimated[5]. The levels of estradiol and
progesterone were estimated on the 5-7 and 21-24 days of
the menstrual cycle. The investigated women were divided
into groups according to the hyperandrogenism source:
Group I - 28 women with elevated levels of testosterone,
IT group - 79 women with elevated levels of androgens,
IIT group - 32 women with elevated dehydrotestosterone.
In order to study the populations of T and B lymphocytes
and endometrial receptors the aspirate, obtained by endo-
metrial biopsies, was used taken on the 5-7 and 21-24 days
of the menstrual cycle. The cytokines levels (INF-y, TNF-a,
I1-4, 11-6, 11-8, 1I-10) were estimated in the endometrium
with the help of the test system «Protein contour» on im-
munoenzymatic analyzer «Multyskan EX» (Germany). The
assessment of estrogens receptors at stroma and glands and
progesterone receptors at stroma and glands was performed
by H -Score system, lymphocytes count was carried out by
the light microscope at 400 x 3 fields-of-view expansion.
Statistical material analysis was carried out on the per-
sonal computer using the standard software package with
applied statistical analysis (Excel 2003 and Statistica v. 6.0).
The assessment of variables connection was carried out by
Pirson’s coefficient correlations. The statistical significance
of differences was performed by the use of nonparametric
Mann -Whitney criteria, x2 and Fisher criterium. The signif-
icance threshold of statistical value was considered p = 0.05.

RESULTS

Among the women of groups I and II were not noted signif-
icant differences in body mass index relatively to the women
of the control group (21,4 £ 0,97 and 21,9 + 1,2 to 21,06 +
1,02 in control, p> 0.05 ). The following has demonstrated
a significant (p <0.05) prevalence levels of DHEA-S (6,78 +
0,65 - in group I and 6,98 + 0,53 mmol / | - in the group II)
and 17 -OHP (10,00 £ 0,25 nmol /1and 11,38 £ 0,13 nmol /1,

respectively) compared with the control group (DHEA-S 3,34
+0,42 mmol /117-OHP 2, 94 + 0,39 nmol / 1). The content of
ovarian and adrenal androgens in blood was within normal
limits in the 3d group of women. The obesity (BMI128,2 +1,12)
was determined among the 12 women of the following group.

The E2 reduction on the 5-7 days of menstrual cycle (11,8 +
1,12 to 56,7 £ 1,98 nmol / L in the control group; p <0,05) was
characteristic to all surveyed women with hyperandrogenism.
The progesterone levels were reduced in all women with anovu-
latory menstrual cycles and it was reduced in the early prolif-
erative (0,89 + 0,15 nmol / L versus index control group 1,19 +
0,31 nmol / L). The androgens levels were elevated in women
with anovulation relatively to the control group: Tt. (7,17 £ 0,26
to 2,1+ 0,78 nmol/ L, p <0,005), Tf. (15,1 + 1,32 to 17,2 + 1,87
pmol /1, p <0,05), DHEA-S (22,7 + 1,32 to 3,34 + 0,42 nmol /
L, p <0,005), An (5,5 + 1,02 to 4,78 + 0,92nmol / 1, p = 0,01).
During the luteal phase deficiency the levels of 17-OHP on the
21-24 days (9,7 £ 0,67 to 3,0 + 0,21 nmol / L control group),
DHT (403,5 + 21,34 to 418,29 + 30,59 p = 0,01) were increased
in relation to the 1-st phase of the menstrual cycle, whereas with
anovulation these figures virtually do not change (p > 0.05).

The DHT levels indicated the direct correlative affinity
between the levels of DHT and Tf (e = 0.061, p <0.05)
among the women of group III.

The histological endometrium examination on the 5-7
days of the menstrual cycle of the women from the I and
IT groups with the anovulation indicated the lack of pro-
liferative changes in the endometrium. The hyperplastic
process as the result of reduced proliferative activity was
marked in 29.1% of women in group II. The study of the
endometrium structure on the 21 - 24 days of menstrual
cycle in women with LPD indicated the defective secretory
transformation of the endometrium.

The receptor component of the endometrium immunohis-
tochemical study in women with hyperandrogenism demon-
strated receptor violation of estrogens and progesterone stro-
ma as on the 5-7 and so on the 21-24 days of the menstrual
cycle. The direct correlation between the levels of E2 in serum
and progesterone receptor expression both in glands and
stroma on the 5-7 days of menstrual cycle (r = 0,57, p <0.05)
was indicated in women group I. The correlation rates reached
I = 0,66 for glands and stroma to r =0.75, p <0,01 in women
of group II. The inverse correlation between the low levels of
progesterone and progesterone receptor expression increased
for stroma and glands (r-0,66, p <0,05; and 1-0,53, p <0,05 in
accordance) was typical for the women of the following group.

The inverse correlation between the levels of total T, An,
and 17 OHP in blood and progesterone receptors expres-
sion glands (PRg) (r-0,75, p = 0,01, and r-0,85; p <0,01
and 1r-0,89; p <0,05, respectively.), between levels. Tf and
the expression of PRs (r-0,78; p <0,05), between levels 17
—OHP and expression REg (r-0,97; p <0,001) was marked
in the women of the following group. The direct correlation
between high levels of expression of RPs and Tf. (r = 0,84,
p <0,01) was indicated among the women of group I.

The following changes were revealed while the study of the
endometrium immunological profile in women with hyperan-
drogenism: a violation of phenotypic endometrial NK - cells
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with increased CD 56 +NK cells on the 5-7 days of the men-
strual cycle and decline of CD 56+ NK cells on the 21-24 days
of the menstrual cycle. The combination of CD16 + NK- cells
on the 5-7 days of the menstrual cycle prevailed in women’s
group I, which had a direct correlation with the level Tt (r =
0,81, p <0,01) and estradiol (E2 levels (r = 0,68, p <0,05) and
an inverse correlation with reduced levels of progesterone in
the blood. (-0,60; p <0.05). The direct correlation between the
increased number of CD 16+ NK - cells in the endometrium
on the 5-7 days of the menstrual cycle and DHA-S levels in
the blood (r = 0,62, p <0.05) was identified among the women
group II. The positive direct correlation between increased
levels of DHT in the blood and the number of CD 16+ NK -
cells in the endometrium (r = 0,73, p <0,05) occurred on the
5-7 days of the menstrual cycle among the women of group
ITI. The inverse correlation between the number of CD 16+
NK - blood cells and CD 16+ NK - cells in the endometrium
(r-0,68; p <0,001) was marked in the women of group I.
The prevalence of proinflammatory Th-1 aimed immunity
is marked among the women with hyperandrogenism. The
levels of interferon -y (INF- y), and TNF-a and INF-y among
the women of group III exceeded the rates of the control group
(p <0,05). The direct correlation between the levels of serum
TNF-a and Tt.,, and An (r = 0,62, p <0,05, and r = 0,88, p
<0,001 respectively) was marked. The decrease in the number
of B cells and induced production of IL-2 and IL-4 was char-
acteristic to the women with hyperandrogenism. The inverse
correlation between the absolute number of B-lymphocytes
in the blood and serum levels of DHT (r-0,58; p <0,05) was
defined for the women from group III. The direct correlation
between induced production of IL-4 and blood levels of B cells
(r=0,95, p <0,001) was defined for the women from group I.

DISCUSSION

The revealed changes in hyperandrogenic dysfunction
contribute to the formation of inability and endometrial
receptors to gestational transformation and to focus proin-
flammatory immune responses on the endometrium. The
work of other researchers regarding the endometrium of
women with reduced fertility confirmed an increase in the
level of proinflammatory cytokines[6].

The authors note the systemic nature of changes in the
processes of regeneration of cellular and intracellular
rearrangement of endometrium in women with endocr-
inopathies, which corresponds to the formation of regen-
erative-plastic deficiency syndrome[7].

In our study, as well as in the study of other authors,
we came to the conclusion that the restoration of fertility
in women with hyperandrogenism is associated with a
violation of immune-endocrine-tissue relationships in the
genital tract of women([8].

Therefore, today, the strategy of treatment of habitual
miscarriage is induction of regenerative reactions in the
epithelial and endothelial cell populations of the endome-
trium, which contributes to enhancing biosynthetic reac-
tions, activating receptor sensitivity and positive structural
and functional transformations of the endometrium|[9].
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The study allowed us to identify markers of future
reproductive losses in patients with hyperandrogenism,
which demonstrate a violation of the endometrial mor-
phofunctional structure and demonstrate its inability to
gestational adjustment.

The close correlations between the hormone-im-
mune imbalance form in women with the hyperan-
drogenism were identified which indicates the feasi-
bility of immunomodulators usage at the pregnancy
planning stage.

CONCLUSIONS

1. Thereis a close correlation between the biochemical form
of the domination of androgens, ovulatory dysfunction,
immunohistochemical and morphological structure of
the endometrium.

2. In women with hyperandrogenism revealed features
of pro-inflammatory direction of cytokine immunity,
which is the basis for the use of immunomodulators in
the preparation for pregnancy.
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ABSTRACT

Introduction: Gout is associated closely with an increased risk of cardiovascular (CV) events including heart failure.
Theaim:Improvement of treating patients with gout and essential hypertension (EH) by applying course therapy of quercetin of the echocardiographic parameters of the left ventricular diastolic function.
Materials and methods: 84 male patients with gout and EH. The main group consists of 43 patients who have performed treatment with quercetin and a comparative group

of 41 patients who were performed treatment without quercetin.

Results: In patients with gout in combination with EH, the addition of quercetin to antihypertensive and urate-lowering treatment have a protective effect on cardiac diastolic
function (the baseline-adjusted changes during 12 months were significantly lower in the quercetin group than in the comparative group for E/e' (-0,41+0,01vs.-0,08 0,01, p=
0,001) and LV mass index, g/m?(-3,28 + 0,02 vs. -2,04 £ 0,03, p = 0,02). Also this combination contributed to faster and more pronounced achievement of the target level of uric
acid (reduction by 33,7%), normalize renal function (the rate of glomerular filtration, ml/min/1,73 m*level increase by 13,3%) and also had a cumulative antihypertensive effect
(reduction of systolic blood pressure by 5,5% and diastolic blood pressure by 3,6%) without increasing the dose or adding new antihypertensive drugs.

Conclusion: adding quercetin to antihypertensive and urate-lowering regimens for 12 months in patients with gout and EH improve echocardiographic parameter of diastolic
function left ventricular, purine metabolism, renal function and additional normalize blood pressure.

KEY WORDS: gout, essential hypertension, left ventricular diastolic dysfunction, quercetin

INTRODUCTION

Gout is a common metabolic disorder characterized by hyper-
uricemiaand chronic inflammation. There are controversial data
on how the uric acid (UA) affects the cardiovascular system: on
the one hand, it is a powerful antioxidant that neutralizes up to
70,0% free radicals in plasma [1] and increases production of
nitric oxide and thus causes vasodilatation [2], and on the other
hand, in the presence of hydrophobic conditions, it can act as a
prooxidant, inducing intracellular and mitochondrial oxidant
stress through stimulation of NADPH oxidase [3], as well as the
synthesis of proinflammatory cytokines - interleukin-1, -6, -10,
-18, endothelin-1, and tumor necrosis factor-alpha [4].

Gout is associated closely with an increased risk of cardio-
vascular (CV) events including heart failure [15-16]. Among
patients with gout in the 2007-2008 National Health and
Nutrition Examination Survey study, 71% had chronic kidney
disease, 14% had a history of myocardial infarction, 11% had
ahistory of heart failure, and 10% had a history of stroke [13].
Gout, not hyperuricemia alone, is associated with LV diastolic
dysfunction and LA volume enlargement [14].
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Given the above facts of the influence of the UA on the
development of hypertension, endothelium disorder, in-
flammation, deterioration of the prognosis for patients with
cardiovascular disease, the issue of optimizing the treatment
of patients with gout in conjunction with hypertension and
the search for new ways to correct metabolic disorders, the
development of new effective prevention of possible further
fatal cardiovascular events. Several observational studies and
meta-analyses have suggested that treating hyperuricemia in
patients with gout and may improve renal and CV outcomes
[12]. Actual is the search for new safe, effective, economically
sound drugs that could be recommended to patients with gout
and essential hypertension (EH), one of them is quercetin.

Quercetin is an important flavonoid, which is present in
red onions, apples, berries and red wine [8]. Many studies
have shown that quercetin has antioxidant, anti-inflammato-
ry, anticancer, immunomodulatory and vasodilating effects
[5,8,9] and has been confirmed with safety and effectiveness
of cancer [6]. Quercetin stimulates Na* -K* -2CI" cotrans-
porter 1 (NKCC1), which is one of the most important
ion transporters regulating the cytosolic Cl" concentration
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(through elevation of Cl- and reduction Na* reabsorption in
renal epithelial cells) [10]. Also, was studied X-ray crystal
structure of a xanthine oxidase complex with the flavonoid
inhibitor quercetin by a ping-pong mechanism [7, 11].

THE AIM

Improvement of treating patients with gout and EH by
applying course therapy of quercetin of the echocardio-
graphic parameters of a left ventricular diastolic function.

MATERIALS AND METHODS

In order to achieve our goals we registered 118 male patients
with gout and EH, were treated at the Kyiv City Clinical Hos-
pital Ne 3 in the Department of Rheumatology and Cardiology
in 2015-2017. All subjects signed their informed consent for
inclusion before they participated in the study. The study was
conducted in accordance with the declaration of Helsinki, and
the protocol was approved by the Ethics Committee of the Clin-
ical Center of Ukraine. The diagnosis of gout was established in
accordance with the recommendations of the American College
of Rheumatologists and the European Anti-rheumatic League
(ACR/EULAR, 2015), and EH according to the recommenda-
tions of the European Society for Hypertension (ESH) and the
European Society of Cardiology (ESC) 2013. The criteria for
exclusion from the study were the presence ofan EH of the 1st or
3rd degree and stage I or III, a permanent form of arrhythmias
(fibrillation and atrial flutter), chronic kidney disease stage 4-5,

severe liver failure, diabetes mellitus, obesity of the 3rd degree,
mental, cancer and infectious diseases.

For the correction of hyperuricemia, all patients with gout
were recommended allopurinol at a starting dose of 100 mg/day
with a gradual increase in this dose of 100 mg every 2 weeks.
For correction of hypertension patients took losartan 100 mg/
day, and if necessary in 2 weeks, amlodipine was added in a dose
5-10 mg/day. Patients with a blood pressure lower than 140/90
mm Hg. and with a concentration of UA greater than 360 umol/l
after 6 weeks of treatment were included in the treatment group
(n = 84) for further purine exchange adjustment according to
the proposed treatment method with quercetin. The patients
were divided into 2 groups: main group - 43 (51,8 %) patients,
who take quercetin and 41 (49,4 %) patients in the comparison
group without quercetin (Fig. 1).

Patients in both treatment groups continued to receive ap-
propriate antihypertensive therapy and gradually increased the
dose of allopurinol 100 mg every 4 weeks until reaching the
target UA (<360 umol/L). The average daily dose of allopurinol
after 6 months of treatment was 600 mg. The maximum daily
dose of allopurinol was 800 mg. Patients in the main group,
in addition to antihypertensive and urate-lowering therapy,
received additionally flavonoid quercetin in doses 1000 mg 2
times per day for 30 minutes before meals for 6 months, then
maintenance dose was 500 mg 2 times per day for another 6
months. The comparative group was based on baseline antihy-
pertensive and urate-lowering therapy but without the addition
of quercetin. Repeated examination of such patients was carried
out before treatment and after 6 and 12 months of therapy.

Assessed for eligibility

A 4

118 with gout and essential hypertension

6 weeks

\ 4

21 Reached the target blood pressure level and
uric acid level

5 Have not reached the target blood pressure

9 Declined to participate

84 patients with a level of uric acid >360 pmol/l
and blood pressure <140/80 mm Hg

/

\

43 Assigned to receive
treatment with quercetin

41 Assigned to receive
treatment without quercetin

Fig.1. Study participant flow diagram.
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Table I. Characteristics between the two groups

Baseline 24 months Least square means of baseline-

adjusted changes
Variables Main Comparative Main Comparative Main Comparative
group group group group group group
n=43) (m=41) "M (n=43) (=41 "M (n=43) (n=an V3
Age, year 572+78 56,2 +6,9 0,59
Bodymassindex. 356,39 317+30 o088 298+38 308+37 08 2% o810 021
kg/m 0,14
Systolicblood 1371 300,64 065 122°F  qa00+124 065 03T o08r004 003
pressure, mmHg 7,9 8,1 0,01
Diastolicblood =) 155 844+97 021 808+75 944+97 o021 % 5101008 004
pressure, mmHg 0,02
Heartrate, beats/ ;) ) 7011 062  73+12 69+ 11 062 23E  go51018 012
min 0,22
L 532+ 301 = -0,01 +
Uric acid, pumol/L 96,9 496,3 + 63,1 0,21 26,7 341,3+24,2 0,12 0,02 0,04 £0,02 0,01
- +
Total cholesterol, 56422 55418 0,82 53 53 0,24 0,31+ 0,18 40,14 0,27
mmol/L 0,06
HDL cholesterol, 33408 33409 0,67 32408 33409 043 -091+ -0,98 + 0,86 0,52
mmol/L 0,75
Triglcerides, 51108 22408 034 21+08 2108 031 8% g8.012 043
mmol/L 0,10
- 108,3 = 84,8 = -0,02 +
Creatinine, umol/L 17,9 103,23+ 159 0,30 10,2 92,1+9,8 0,01 0,04 0,03 £ 0,05 0,03
eGFR, ml/ 814+ 92,2+
min/1,73 m? 18,4 82,7+15,3 0,85 16,4 89,7+ 13,5 0,07 3,14+09 291+0,74 0,06
Fastingplasma 541 56112 054 57+11 561, 047 17+05  19%06 057
glucose, mmol/L
High-sensitive CRP, 62413 64+12 024 59413 62413 0,08 -0,42 -031+0,20
ng/mL 0,11
Dyslipidemia,n (%) 32 (74,4) 31(75,5) 0,18
Cerebrovascular
disease, n (%) 9(20,9) 8(19,5) 0,22
Duration of gout, 6,6+32 6,0+3,1 0,31
years
Duration of
hypertension, 6,7 £3,0 6,3%30 0,40
years
Medications:
losartan, 100 mg
43 (100) 41 (100) 0,99 43 (100) 41 (100) 0,99

per day, n (%)

amlodipine, 5 mg

per day, n (%) 25(58,1) 21(51,2) 0,75 28 (65,1) 23 (56,1) 0,75

amlodipine, 10

mg per day, n (%) 18 (41,9) 20 (48,8) 0,37 15 (34,9) 18 (43,9) 0,37

Notes: Data for categorical variables are given as number (%); data for continuous variables given as mean + standard deviation. Skewed data
were calculated after logarithmic translation. In the right column, values are shown as baseline-adjusted least square mean = standard error

Table 1 shows a comparison of the clinical characteristics at ~ between the groups were similar. Also, other parameters, such as
baseline and at 12 months and baseline-adjusted changes after  lipid and renal profiles, were similar in the two groups through-
12 months between the two patient groups. There was no dif-  out the study. The incidence of a previous history of CV diseases,
ference in the level of UA, blood pressure and body massindex  including heart failure, was not different in the two groups.
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Table II. Comparisons of echocardiographic parameters at baseline, 24 months and baseline-adjusted changes after 24 months of treatment

Least square means of baseline-

Baseline 24 months adjusted changes
Variables Main Comparative Main Comparative Main Comparative
group group group group group group
n=43) (=41 "M -43)  (n=41) ¥ (n=43) (n=an V3le
-0,81+
E,cm/s 70,153 68,133 0,34 72,1 £4,3 68,2+ 4,1 0,28 %’%11_ 1,7+0,02 0,41
. 035=%
e, cm/s 795+1,3 7,91+ 2,2 0,18 89+23 811+3.3 0,04 008 0,13+£0,02 0,002
, 0,41+
E/e 88+1,7 86+1,2 0,31 8,1+0,14 84+1,2 0,07 001 -0,08 £0,01 0,001
-0,16 =
A, cm/s 74173 62,2+84 0,06 73,1+£6,1 643+44 0,11 0.02 2,4+0,01 0,31
0,02+
E/A 1,1+0,06 1,13+0,07 0,74 1,2+0,05 1,16 £ 0,07 0,37 0.02 0,04 +£0,02 0,65
Deceleration time, 2109 + 2084 + -0,24 +
msec 27.2 1975+ 254 0,07 272 198,9 + 27,1 0,16 0,03 0,02+0,03 0,32
217,7 2079+ -0,44 +
LV mass, g 263 220,1+28,2 0,24 26,4 2189+ 28,4 0,09 0,08 0,04 +£0,03 0,18
LV mass index, g/ 1128+ 100,7 = -3,28
m? 18,1 1094 +19,5 0,41 14,4 99,5+ 15,7 0,21 0,02 2,04 +£0,03 0,02
Relative wall 0,41 + 0,42 + 0,02+
thickness 0,02 0,40 +£0,02 0,64 0,08 0,41 +0,05 0,35 0,01 0,02+0,01 0,85
. . 40,3 + 39,8+ -0,02 +
LA dimension, mm 17,9 40,2+ 159 0,30 10,2 39,1+9,8 0,82 0,01 0,03+0,05 0,83

Notes: Data for categorical variables are given as number (%); data for continuous variables given as mean + standard
deviation. In the right column, values are shown as baseline-adjusted least square mean =+ standard error
E early diastolic velocity, e' early diastolic mitral annular velocity, LV left ventricular, LA left atrial

All patients were given a comprehensive physical and
laboratory-instrumental examination. Laboratory methods
included: general clinical blood tests, urine and biochemical
blood tests with purine, lipid and carbohydrate metabolism,
renal filtration function, followed by calculating the rate of
glomerular filtration (GFR) using the formula of Chronic Kid-
ney Disease Epidemiology Collaboration (CKD-EPI). Blood
samples were collected at baseline and after 6 and 12 months.

Echocardiography was performed in a standard manner
using commercially available ultrasound diagnostic machines
«iE 33 Philips» (USA). The recordings and measurements were
performed in accordance with the guidelines issued by the
American Society of Echocardiography [17]. Transmitral flow
velocity was recorded from the apical long-axis or four-chamber
view. The ratio of the peak early diastolic (E) and the peak atrial
systolic (A) transmitral flow velocities were calculated (E/A).
The deceleration time (DT) of early transmitral flow velocity
was also measured. The mean peak early diastolic mitral annular
velocity (') in the septal and lateral side was measured, and the
ratio of E to €' (E/e') then calculated as a marker of left ventric-
ular (LV) filling pressure. Also were measured LV end-diastolic
dimensions (LVDd) and LV end-systolic dimensions (LVDs),
the size of the left atrium (LA, cm). LV mass was calculated
using the ASE convention [18]. Relative wall thickness was cal-
culated as two times posterior wall thickness divided by LVDd.

All data are expressed as a mean + standard deviation. All
reported probability values were two-sided with a p-value
<0.05 considered statistically significant. The percentage
changes in the variables during the study period were
calculated as (values obtained at 6 or 12 months after treat-
ment randomization—the baseline value)/baseline value.
The differences between the two groups were assessed,
where appropriate, by either the Student’s ¢-test, Mann-
Whitney test, or Fisher’s exact test. Data were analyzed
using one-way ANOVA followed by (Repeated Measures
Analysis of Variance with Effect Sizesand Powers). Statis-
tical analysis was carried out using the STATISTICA 8.0.

RESULTS AND DISCUSSION

The total number of persons among the surveyed patients
with diastolic dysfunction of the LV (DD LV) was 58
(69,0%) and frequency was similar in the two groups.
Among the patients in the main group DD LV was found
in 30 (69,8%) surveyed and 28 (68,3%) among the patients
in the comparative group. During of the period of treat-
ment with quercetin inclusion, the frequency of DD LV
in the main group decrease from 69,8% at the baseline of
treatment to 44,2% (p < 0,001) in 6 months of therapy and
to 41,1% (p < 0,001) in 12 months and in the comparative
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group also decrease from 68,3% at the baseline of treatment
to 60,3% (p = 0,07) in 6 months of therapy and to 50,0%
(p=0,02) in 12 months.

A complete list of changes in the echocardiographic
parameters on the background of the treatment in both
groups is shown in Table 2. Baseline parameter of DD
LV - E/e' was significantly higher in the main group than
in the comparative group, the baseline-adjusted change in
E/e' during 12 months of treatment was significantly lower
in the quercetin group than in the comparative group. LV
mass index was also significantly lower in the main group
than in the comparative group. Other echocardiographic
indicators of a LV diastolic function have not significantly
changed, although the trend for their improvement was
observed in the main and in the comparative groups.

During of the period treatment with additional applica-
tion of quercetin in 12 months, 7% of patients completely
recovered DD VL from type I and 11,6% of patients had a
transformation from type II DD LV to type I. In the com-
parative group, there was no complete recovery in the DD
LV structure; only 10,0% of patients had a transformation
from type II in I. However, the type III DD LV remained
torpid in both study groups.

Also, positive dynamics was observed in the main group
among the indicators characterizing the renal function: the
level of creatinine significantly decreased by 10,8% (p =
0,03) in 6 months and continued to decrease to 22,0% (p <
0,01) in12 months of therapy. A similar picture was observed
with an increase in GFR in 6 and 12 months by 6,9% (p =
0,04) and by 13,3% (p < 0,01) respectively. There were no
statistically significant changes in the comparative group.

In patients with gout in combination with hypertension,
after 6 months of complex therapy with the addition of
quercetin of the target level of UA reached 34,9% patients,
and in the comparison group only 30,0% patients. However,
after 12 months, in the background of allopurinol appli-
cation in the average dose of 600 mg per day, the target
UA level in the main group reached 77,8% versus 55,0%
patients in the comparative group (p < 0,05). In the main
group the level of UA on average decreased by 24,6% (p <
0,001) for 6 months of treatment and by 33,7% (p < 0,001)
- for 12 months. In the comparative group, after 6 months
of therapy, the level of UA decreased by 14,5% (p = 0,01),
and after 12 months - 20,3% (p < 0,01).

In patients with gout in combination with EH, the addi-
tion of quercetin to combined urate-lowering and antihy-
pertensive therapy for 12 months contributed to faster and
more pronounced achievement of the target level of UA
(reduction by 33,7%), and also had a cumulative antihyper-
tensive effect (reduction of systolic blood pressure (SBP ) by
5,5% and diastolic blood pressure (DBP by 3,6%)) without
increasing the dose or adding new antihypertensive drugs.

The scientific novelty of the study is that on the basis of a
complex analysis of structural and functional changes from
the side of the cardiovascular system and the evaluation
of metabolic disorders in gout patients in combination
with EH, it is possible to identify the main pathogenetic
links, the correction of which will prevent the possible
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cardiovascular catastrophes and improve the course the
main illness is gout.

The significance of the results of the study in clinical
practice is to substantiate the feasibility of using in routine
practice an ultrasound examination of the major vessels
of the head and neck, the renal arteries and the echocar-
diography to detect early changes from the side of the
cardiovascular system with the further prevention of their
progression. To prove the medical, social and economic
feasibility of using quercetin for the treatment of patients
with gout in combination with EH, which will improve
purine metabolism, the state of the cardiovascular system,
normalize blood pressure, improve the clinical course of
the underlying disease, as well as the quality of life.

CONCLUSIONS

The study demonstrated that adding quercetin to antihy-
pertensive and urate-lowering regimens for 12 months in
patients with gout and EH improve echocardiographic
parameter of diastolic function left ventricular, purine
metabolism, renal function and additional normalize blood
pressure. These results suggest that quercetin is potentially
a beneficial agent for treating patients with gout and EH.
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LIFE QUALITY PARAMETERS IN PATIENTS WITH COMBINATION
OF STABLE ISCHEMIC HEART DISEASE AND CHRONIC
OBSTRUCTIVE PULMONARY DISEASE

Lesia V. Rasputina, Daria V. Didenko, Maria V. Ovcharuk
NATIONAL PIROGOV MEMORIAL MEDICAL UNIVERSITY, VINNYTSIA, UKRAINE

ABSTRACT

Introduction: The part of patients with comorbide pathology, which includes ischemic heart disease (IHD) and chronic obstructive pulmonary disease (COPD), increases among
patients aged 40 and older. Combination of diseases has a great influence on patients’ quality of life (QOL).

The aim of the work was investigation of features of QOL parameters in patients with combination of stable IHD and COPD

Materials and methods: 272 patients have been studied; they have been divided into three groups: group I included 98 patients with combination of stable IHD and COPD,
the average age 65.8%0.83 years, group Il — 96 patients with stable IHD, the average age 58.920.9; group lll consisted of 78 patients with COPD without IHD, the average age
57.9+0.85 years. Typical clinical examination, 6-minute walking test (6 MWT) and evaluation of QOL parameters with health survey questionnaire MOS SF 36 have been conducted.
Results: Patients with combination of stable [HD and COPD have decreased all life quality indices in comparison with patients of groups ll and ll: physical health in group | was 33.5 points, mental health
—27.5,general health—50.3 points. Q0L parametersin group | corelate with the doctor’s visit rate and the number of, hospitalizations and emergency calls. Significantly lower exercise tolerance (distance
336.8::40.8 m per 6 minutes) has been establishedin group |, as well as marked dyspnea (p=0,003), tachycardia (p=0,017) and a tendency towards blood pressure decrease during exercises (p=0,013).
Conclusions: Combination of IHD and COPD is accompanied by worsening of QOL parameters, which should be estimated in clinical practice. Combination of IHD and COPD
is associated with requirement of hospital treatment (5.2 times in 5 years) and emergency aid (once a year), that distinguish such patients from patients with isolated IHD or

COPD. Patients with combined diseases often need outpatient care, 70.4% - more than 3 times per year.

KEY WORDS: ischemic heart disease, chronic obstructive pulmonary disease, quality of life, health survey questionnaire MOS SF 36

INTRODUCTION

Among patients aged 40 and older the part of patients with
comorbide pathology, including patients with ischemic
heart disease (IHD) and chronic obstructive pulmonary
disease (COPD) increases. Combination of these pathol-
ogies significantly modifies both diseases, complicates
timely diagnostics, increases the risk of complications and
influences the patients’ QOL. With combined development
of COPD and ITHD the number of exacerbations and the
rate of hospitalizations grow due to different reasons [1,2].

Patients’ QOL is an important criterium of assessing the
patient’s condition and treatment efficiency [3,4,5]

For assessing patients’ QOL various specific question-
naires are used: questionnaire MacNew for patients with
heart diseases; questionaries for patients with chronic
heart failure (CHF) (Chronic Heart Failure Questionnaire
(CHFQ), Minnesota Living with Heart Failure Question-
naire (MLHFQ, Left Ventricular Dysfunction Questionnaire,
Quality of Life Questionnaire in Severe Heart Failure (SHF)
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(6], questionnaire HeartQoL for IHD patients has been
recently developed[5].

Questionnaire MOS SF 36 (Medical Outcomes Study Short
Form-36) developed at the USA Health Institute and adapted
to Ukraine [3] is universal one. It is used for assessment of PQL
with different diseases and makes it possible to conduct com-
plex assessment of QOL. This questionnaire is also frequently
used by researches for assessment of IHD patients [5,6].

For majority of IHD patients reduced parameters of QOL are
found; the level slightly differs depending on disease development,
undergone PCI and coronary artery bypass surgery, presence of
HEFor example, physical and psychological components of QOL
assessed with MOS SF36 questionnaire in patients with stable
angina pectoris constitute about 39 and 49 points respectively,
in patients with Ischemic HF - 35 and 49 points respectively [6].

For assessment of QOL in patients with COPD the respiratory
questionnaire of St.George’s hospital SGRQ (St. George's Respi-
ratory Questionnaire) and MOS SF 36 Q are widely used [3,7].
A number of researches have established, that the LQ of patients
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Table I. Characteristics of examined patients

Patients with IHD and Patients with IHD Patients with COPD
Number
of patients COPD (group ) (group ) (group 111) P
n=98 n=96 n=78
Average, years 65,8+0,83 58,9+0,9 57,9+0,85 p”:g’gg}
9ey (58;73) (52,5;66,5) (53;64) Py 5<U
p,,=0,51
p,,=0,33
Men, abs., % 78 (79,6%) 70 (72,9%) 46 (59%) p,,=0,002
p,,=0,031
p,,=0,332
Women, abs., % 20 (20,4%) 26 (27,1%) 32 (41%) b, .=0,002
p,,=0,031
p,,=0,196
BMI, kg/m? 30,5£0,56 (26,7;33) 29,3+0,48 (26;32,6) 29,2+0,77 (24;33,9) p,,=0,129
p,.,=0,556
p,,=0,012
Smoking, abs., % 70 (71,4%)* 51 (53,1%) 44 (56,4%) b 20,039
p,,=0,734
Average duration of 74206 (2:10) 5.740,53 (1:10) ] 025
IHD, years
Average duration of 4,9+0,56 (0,5:9) ) 872075 (2:15) 0014

COPD, years

Notes: 1. Data of quantitative characteristics are shown as M+m -overage number + mathematical

error of average and (per25; per75) — interquartile range (25 i 75 percentile)

2. Comparison of percentage among groups was made by criteriumy2

3. Comparison of medians of quantitative characteristics was made by criterium

U Manna-Whitney.
4, Statistically significant was considered the difference with p<0,05.

with COPD are mostly influenced by intensity of dyspnea, the
number of exacerbations over the year, depression, concomi-
tant IHD and low body mass index (BMI) [7,8]. The research,
which included over 700 patients from 5 European countries has
proved that the highest number of points of dyspnea (over 2 ac-
cording to scale of mMRC) is connected to significant function
disorders of the patient according to all indexes of health profile
MOS SF 36 [9]. The results of the research of QOL of COPD
patients in France have shown that patients with stable COPD
development and adequate basic therapy have a low LQ level
irrespective of severity of disease assessed by physicians [4].

Clinical signs of combined COPD and IHD have certain
clinical and functional particularities, so QOL parameters
in this group of patients can also be quite different.

THE AIM

The aim of research - to determine particularities of pa-
tients of QOL with IHD and COPD and to assess connec-
tion between QOL parameters and disease development.

MATERIALS AND METHODS

272 patients were studied, they were divided into 3 groups :
group 1 included 98 patients with combination of stable IHD
and COPD, group II - 96 patients with stable IHD, the average

age 58.9+0.9 years: group I1I consisted of 78 patients with COPD
without THD, the average age 57.9+0.85 years ( Table I). The di-
agnosis of IHD was established according to European Society of
Cardiologists (ESC) 2013 [10], IHD was confirmed by the results
of coronarography or the results of undergone Q-myocardial
infarction or revascularization. COPD was determined accord-
ing to GOLD 2017 [8]. In all the study groups men prevailed ,
patients of group I were older in comparison with groups ILIII.
The majority of patients in all groups had overweight or
obesity, significant difference by BMI was not determined. A
difference by the number of smokers was found - the biggest
number of smokers was in group 1 - 70 (71.4 %). Patients
of group 1 had the longest term of IHD (7,4 years), COPD
of group 3 had the term of disease 8.7 years. The examined
groups were representative by nosolological IHD forms, clin-
ical COPD groups and presence of concomitant pathology.
All the patients underwent general clinical investigation,
questionairing according to modified scale of dyspnea se-
verity (mMRC) and the test of assessment COPD (CAT),
computer spirometry (Master Scope CT), echocardiogra-
phy (EchoCG) (Logiq-500”GE, USA) daily monitoring of
ECG (DiaCard 03500, Solveig, AOZT Kyiv), assessment of
QOL using adapted for Ukraine version MOS SF 36 [3],
test with 6-minute walk of the American College of Sports
Medicine (6 MWT American College of Sports Medicine,
ACSM, 2006) to evaluate tolerance to physical exertion.
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AND IHD (GROUP ), N=98 N=96

PATIENTS WITH BOTH COPD PATIENTS WITH IHD (GROUP Il), COPD PATIENTS (GROUP IlI),

B Quantity of hospitalization during last 5 years

N=78

® Number of emergency calls per year

Fig.1. Number of hospitalizations and ambulance calls of IHD and COPD patients and their combination
Note : 1.The results are given as (M + m); 2. Statistically significant was difference by p<0,05; 3. *- significant difference between
group 1and group Il, **-significant difference between group I and lll, *** - significant difference between group Il Ta lll.

Questionnaire MOS SF 36 contains 36 questions, combined
into scales : physical activity (PhA), role of physical problems in
limitation of life activity (PhR), pain (P), general health (GH),
stamina (S), social activity (SA), the role of emotional problems
in limiting of life activity (RE), psychic health (PH), comparison
of state of health with that of the previous year (CS).

PhA, PhR and P- correspond to the physical compound
ofhealth, SA, RE and PH - characterize psychological com-
pound, S and GH- are correlated with both components,
PH - makes it possible to see the dynamics of heath over
the year. The maximal number of points for all the scales
is 100, with characterizes the best health.

Statistical data analysis was done with the help of statistical
program set STATISTICA 10.0 and Microsoft Excel. The results
are given as «average number + standard overage number error
(M+m), median and interquartile range between 25175 percentile.

Significant difference of number frequency was estimat-
ed by x’criterium, data of frequency characteristics were
estimated using non parametric method by Kruscala Wallis
and U-test Mann Whitney in case of abnormal distribution
of numbers and by Student t-criterium in case of normal
number distribution. Estimation of connections between
characteristics was done using Candal correlation analy-
ses. Statistically significant were considered the results of
comparisons by error probability (P)<0,05.

RESULTS AND DISCUSSION
Comparative analyses of the received data have shown sig-
nificant differences in IHD and COPD patients from patients
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with isolated development of these diseases. For instancew,
patients with combined pathology (group 1) required hos-
pitalization in general practice department over the last 5
years significantly more often -5.2 times in overage, that
is about 1 time per year, while IHD patients without CJPD
and COPD patients were hospitalized about 4 and 3 times
respectively (p, ,=0,14, p, ,<0,001, p, .=0,018) (Fig. 1)

The number of ambulance calls over the year also differs. The
majority of calls were made by ITHD and COPD patients (1 calla
year average) , alittle less IHD patients (0,69 times), and the least
COPD patients (0,52 times )(p1_2=0,16, p,,<0,001, p2_3=0,038).

It has been established that IHD and COPD patients due
to different reasons attended outpatient department much
more often than patients of the compared groups. Only 9
(9,2%) patients with both pathologies called the doctor 1 or
less times over the year (p1_2=0,13, p,,=0,36, p2_3=0,63), 20
patients - 2 times (20,4%) (p1_2=0,004, p,,=0,18, p2_3=0,12),
23 patients - 3 times (23,5%), in this group the number of
patients, who called the doctor 4 times grows to 22 (22,4%)
(p1_2=0,14, p,,=0,43, p2_3=0,46) and 24 patients -5 times
(24,5%)(p1_2=0,004, p,,=0,18, p2_3=0,12). At the same time
among IHD patients without COPD and COPD patients
without THD statistically significant difference in the rate
of patients’ calls has not been found (Fig. 2).

With the aim of evaluating tolerance to physical exertion
we have conducted 6 MWTs in different studied groups. The
results of the tests indicate a probable decrease of the distance
covered by patients with both pathologies in comparison with
IHD patients. (the average distance of the 1 group 336 m, p,_
,=0,007) a more pronounced dyspnea by Borg scale - 5 points
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Table I1. Results of 6 MWTs for different groups of patients

Group | Group I Group llI
Measure n=98 n=96 n=78 o
Distance. 336,8+40,8 488+15,5 370,9+70,8 p1-2:_%0537
! 335(220;480) 495 (460;525) 465 (120;550) P55
p, ,=0,59
Intensity of dyspnea by Borg 5,4+0,63 2,7+0,47 5+0,64 %’Zz_oéog);
H . . . 137
scale, point 5(4;7) 2(23) 5(37) b, 20,007
HR before attempt, beats/min 73,3%3,5 63,5142 80+3,3 p1_22—(())’(1226
PL 72 (65;78) 65 (60;65) 79 (74;84) P
p,.=0,002
p._=0,007
. 92+6,1 71£2,1 102+14,9 2
HR after attempt, beat/min 84 (78:110) 70 (65.78) 100 (110;135) P,,=049
p, .=0,002
p,,=0,017
19+£3,5 71 21432 12
Growth of HR, per 1 min. - . ¥ P, =017
20 (8;25) 8 (5;8) 20(15;32) b, 20,001
P =0,78
124+4,5 123+3,1 122+45,7 2 !
SPB before attempt, mmHg 120 (112;137) 125 (120;130) 120 (110;135) P,,=0,68
p, =081
p..=0,17
122+6,7 136+4 138+5,2 2
SPB after attempt, mmHg 120 (110;138) 135 (130;145) 142 (125;147) p,,=0.09
p,,=0,56
p _=0,013
4,3+2 13+2,9 10+1,6 2
Growth of BP, mmHg 4(0:5) 14(7:17) 10 (7:15) pF—E)é);]
237 7

Notes: 1. The quantitative results are given as M£m — average datae + mathematic error average and
asn Med (per25; per75) — median and interquartile range between (25 i 75 percentile);
2. Comparison of medians of quantitative data perfomed by U Manna Witney criterium.

3. Statistically significant was difference by p<0,05.

(p,,=0,003), a bigger growth of the heart rate (HR) - 20 beats
per minute (p, ,=0,017) and a much slower growth of blood
pressure (BP) - 4 mmHg. (p172=0,013, p,,=0,01 1), and in some
cases alowering of BP which testifies to a pathological type of re-
action of cardio-vascular system to physical exertion. (TableII).

By comparing the results of patients of other groups it has
been found that COPD patients are more prone to inten-
sive dyspnea and tachycardia than patients of IHD group,
though the covered distance was practically the same.

The analysis of QOL parameters has shown lower results of
patients of all groups, but a statistically significant worse result
had patients with both IHD and COPD groups in compar-
ison with ITHD or COPD patients. A statistically significant
difference was not found only when we took into account
emotional problems in limited life activity (Table III). The
results indicate a significant influence of both pathologies on
the changes of physical and psychological status, more specif-
ically patients of group 1 have more limited physical activity
(PhA 44,4 points), the role of physical problems in limitation
of physical activity is more pronounced (PhR 0 points, the low
index shows a very limited everyday activity) the pain limits
the activity of patients (P 45 points, the low number testifies
to a bigger influence of pain) , social functioning is damaged
due to physical and emotional condition (SF 62 points).

The level of mental health is also lowered which testifies
to predominance of depressive troubled conditions (GH 51
points), everyday activity is limited by emotional problems (RE
50) , patients feel weakness tiredness more often (S 30 points,
the low number indicates lowering of heath activity energy),
these patients estimate their health condition and prospects of
treatment worse (HC 30) and speak of worsening of their health
incomparison with the previous year ( CS 25 points).

The numbers of the summary scales demonstrate a probable
decreasing of the physical status (PhS) of I group patients - 33,5
points, the number in group II is 45, group I11 -59 points (p,
2,173<0,001). Psychical status (PS) of patients of the group I is
changed even more than the physical status and constitutes
27.5 points, group II - 45 points, group III - 42.5 points (p,
2,173<0,001).The level of general status (GS) in group I is 50.3
points, group II - 76.8 points, group III -79.7 points (p, ,=0,001,
p,,=0,002). It is worth noticing that patients with isolated THD
had a bigger influence of pain syndrome as compared to patients
with isolated COPD (P 57 and 80 points respectively, p<0,001),
all the other numbers in these groups are comparable.

In the group with both pathologies PhS was most correlated
with the intensity of dyspnea by mMRC (Kendall tau=-0,51,
p<0,001) and the CAT number (Kendall tau=-0,41, p<0,001).
A little weaker feedback of PhS was established with respiratory
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0%

Group 1, n=98

Group II, n=96

Group I1I, n=78

« | time and less

&2 times

75%

r 3 times

4 times

100%

\ 5 times and more

Fig. 2. The Rate of patients’ outpatient calls during the year
Notes: Statistically significant was difference by p<0,05.
*- significant difference between group 1 and group I,

**_significant difference between group | and Ill,

*** _ significant difference between group Il and 1I.

Table 1. QOL parameters for patients with stable IHD, COPD and both pathologies

Measure G'::;: ! G::;';" G:’:;sl" P, P, P,s
Physical activity, point A 4,2(32'7732;'666, 6 7627'(2;—';28'; 7;;('23'3, . <0,001 <0,001 0,61
Role of ph);sci;sl problems, 9,903(4(;))2,9 2()6,((9);%)1 3295,(62)%75;)1 0,001 <0,001 011
General pain, point 4§2 42:1627',25) 576%‘?52;"30) 8(7)(66'7722;'9%) 0,003 <0,001 <0,001
Social functioning, point 6623(§§§§) , 57(76’;1;;21'2 0 . 5(7662”1;1300) <0,001 <0,001 0,89
orableme,point. o600 0000 tooGasien 019 0079 o7
7 igec) point 3002035 0 5555) asia5n) <0001 <0001 023
e tes  mmu T ams on  wm o
bt hotofhe 222 desae BE20 g g o
previous year, point
Physical status, point 3355221'11 "‘92) . 85(?}714;262 6 : 96(269;53” 0 <0,001 <0,001 0,067
Psychical status, point 27?? (’3313’77’ 5) 454(:’71;15’; 5) 42‘}52 (’;;_L’ é” 15 5) <0,001 <0,001 0,39
General status, point 53,63'(3;%70) 72,9{;(6:93;5;9) . 9;?4";?"23;529’3) 0,001 0,002 0,96

Notes: 1.The quantitative results are given as M+m — average data + mathematic error average and as
Med (per25; per75) — median and interquartile range between (25 i 75 percentile);
2. Comparison of medians of quantitative data performed by Kruscala Wallis and U Manna Whitney criterium.

3. Statistically significant was difference by p<0,05
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rate (Kendall tau=-0,24, p=0,0017), with functional class HF by
NYHA (Kendall tau=-0,23, p=0,002), concentrated hypertrophy
of theleft ventricle (LV) by EchoCG (Kendall tau=-0,21, p=0,034)
and the rate of calls to the family doctor 4 times per year ( Kendall
tau=-0,23, p=0,003) The Positive connection of PhS was estab-
lished with normal geometry of LV (Kendall tau=0,26, p=0,007).

For Patients with both IHD and COPD the closest correlation
of PhS was established with mMRC number (Kendall tau=-0,33,
p<0,001) and CAT number (Kendall tau=-0,44, p<0,001) that
is the harder dyspnea and COPD manifestations, the more
suffered the psychic link of QOL. Less intensive feedback was
established with the width of inter ventricular septum (WIVS)
(Kendall tau=-0,25, p=0,04), the index of the mass of LF myo-
cardium (iMMLV)(Kendall tau=-0,26, p=0,03), the presence
of eccentric LV hypertrophy by EchoCG (Kendall tau=-0,23,
p=0,03), the number of pairs of ventricle premature beats per
day (Kendall tau=-0,21, p=0,03). An average strong feedback
with the number of ambulance calls has been found (Kendall
tau=-0,26, p<0,001) and weak feedback - with more frequent
outpatient calls (4,5 and more times per year), hospitalization
rate. A weak positive correlation PhS has been found with outpa-
tient calls only 1 or less times per year (Kendall tau=0,2, p=0,009)
and normal geometry of LV (Kendall tau=0,21, p=0,026).

An average feedback of average strength of GS with
both pathologies with mMRS number has been found
(Kendall tau=-0,31, p<0,001) and CAT (Kendall tau=-0,39,
p<0,001), ratio of E/A (Kendall tau=-0,29, p=0,035), the
connection was weak with mature age, duration of COPD,
frequent outpatient calls and hospitalizations.

CONCLUSIONS

1. For patients with both IHD and COPD statistically
significant decreasing of QOL parameters by MOS SF
36 has been found, particularly PhS, PS and GS(33,5;
27,5; 50,3 respectively). The conducted analyses in-
cluded patients of compared groups and has included
and found signs of higher QOL, which testifies to the
influence on patients QOL.

2. The QOL indexis for IHD and COPD patients have
feedback correlation intensity of dyspnea by mMRC,
CAT points, the rate of outpatients call to the doctor,
the number of hospitalizations and ambulance calls,
signs of remodelling of LV by EchoCG data.

3. Combination IHD and COPD is associated with bigger
need of patients for hospitalization (the average num-
ber 5,2 times per 5 years), outpatient and emergency
medical help (1 ambulance call per year), than patients
with isolated IHD and COPD development.

THE PROSPECTS OF FURTHER SCIENTIFIC
RESEARCHER.

The prospects of this research are establishment of mutual rela-
tionship of functional parameters of the cardiovascular system
and Quality of Life of patients with both IHD and COPD, eval-
uation of tolerance to physical exertion depending on clinical
and functional parameters of the cardiovascular system and

the respiratory function , as well as evaluation of the mutual
influence of the tolerance to exertion and QOL parameters.
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ABSTRACT

Introduction: HIV-infection and chronic hepatitis Cis of great concern of current infectology. The paper is aimed at the study of the prevalence of the of TLR4 gene Gly and TLR7
gene Leu polymorphic alleles among patients with HIV/HCV-coinfection in general and with regard to gender, as well as to determine their role in the development of the infection.
Materials and methods: To achieve the objective of the research a cohort and case-control study has been carried out. The total of 535 people has been examined, including:
HIV/HCV-coinfected — 104, HIV-monoinfected — 90, patients with chronic hepatitis C — 166 and almost healthy people (population control group) — 175 subjects.

Results and condusion: The study found that the prevalence of the TLR4 gene Gly polymorphicallele among patients with HIV/HCV-coinfection, HIV-monoinfection and chronic hepatitis Caccounted
for23.1%, 14.4%and 14.5 %, respectively, which s significantly higher than the similar index n controls — 3.3 %. The presence of the TLR4 gene Gly polymorphicallele in the genome increases the risk
of HIV/HCV-coinfection development, in case of infection, by 9 (0R=8.70, p=0.000), HIV-monoinfection and chronic hepatitis Cby 5 times (OR=4.89, p=0,016and OR=4.9, p=0.011, respectively). TLR7
gene Leu polymorphicalleleis recorded with the frequency of 19.9-26.0 % in patients with HIV/HCV-coinfection, HIV-monoinfection and chronic hepatitis Cas compared to controls (25.9 %). In female
patients with HIV/HCV-coinfection, HIV-monoinfection, chronic hepatitis Cand healthy individuals the TLR7 gene Leu polymorphicalleleis recorded by 2.1-3.6 times more frequently than in male patients.

KEY WORDS: HiV-infection, chronic hepatitis C, coinfection, TLR4 gene, TLR7 gene

INTRODUCTION

HIV-infection and chronic hepatitis C is of great concern
of current infectology [1-2]. The HIV/HCV combined
co-infection contributes to the progression of liver damage
and increases the risk of the development of antiretroviral
therapy side effects [3]. Despite the availability of effective
treatment, the chronic hepatitis C remains to be one of the
major, except the opportunistic diseases, causes of mortality
among HIV-infected individuals [4]. Recently, the correla-
tion between the processes of immunopathogenesis and
the development of the liver fibrosis, metabolic disorders
in HIV/HCV-coinfected patients have been actively studied
with the emphasis on the inherent immunity, namely, the
TLR genes [2, 4]. The TLR polymorphism is crucial in the
development of the immune response, since the TLR poly-
morphism-associated dysfunction leads to disturbance of
identification of the infectious agents and the dysfunction
of the system of the inherent immunity, thereby causing the
susceptibility to a wide range of the diseases and peculiarities
of their progress [5-6]. From the point of view of the HIV/
HCV-coinfection investigation, the TLR4 and TLR7 genes
are of scientific interest, since the TLR4 interacts with the
protein layer, structural and nonstructural viral proteins,
and viral RNA is the TLR7 ligand [4-5, 7-8].
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Several publications on the study of prevalence of TLR
polymorphic genotypes, TLR4 Asp299Gly and TLR7 Gln-
11Leu, in particular, among patients with HIV and chronic
hepatitis C have been found. Thus, according to T. Kyrychen-
ko et al. (2013), the TLR4 gene Asp299Gly polymorphism
has been recorded in 12,0 % of HIV-infected people, and
it presence burdens the progress of the disease [9]; O. de
Souza Pires-Neto et al. (2015) [10] and A. A. Al-Qahtani et
al. (2014) [11] report that in patients with chronic hepatitis C
the frequency of this genotype accounts for 6.9-9.1 %, where-
as, according to C. Guarner-Argente et al. (2010) it reaches
40.0 % [12]. The prevalence of the TLR7 gene Glnl1Leu
polymorphism among HIV-infected people accounts for
23.4 % as described in the findings by D. Y. Oh et al. (2009)
[13], and, according to other authors, in chronic hepatitis C
it constitutes 15.2-41.7 % and defined gender peculiarities
of the prevalence [14-17]. It is reported that the presence of
a polymorphic allele Leu TLR7 in the genome is associated
with the low rate of liver fibrosis progression in chronic
hepatitis C [18]. Meanwhile, limited number of publications
on the study of the prevalence of the abovementioned poly-
morphisms among HIV/HCV-coinfected people has been
found: Yurko K. (2016) describes the frequency of recording
of the TLR4 Asp299Gly genotype at the level of 17.0 % and its



TLR4 AND TLR7 GENETIC POLYMORPHISM IN PATIENTS WITH HIV/HCV-COINFECTION: PREVALENCE AND GENDER-RELATED...

effect on the metabolic processes in this category of patients
[2], and data on the prevalence of the TLR7 gene Gln11Leu
polymorphism are not presented at all.

Consequently, current scientific data show that occur-
rence of the abovementioned polymorphisms in HIV/
HCV-coinfected people can influence on the clinical course
of the disease, and their study will be promising in terms of
individualization of the diagnostic and therapeutic approach
for the infection, making the investigation to be relevant.

THE AIM

The paper is aimed at the study of the prevalence of the of TLR4
gene Gly and TLR7 gene Leu polymorphic alleles among patients
with HIV/HCV-coinfection in general and with regard to gender, as
well as to determine their role in the development of the infection.

MATERIAL AND METHODS

To achieve the objective of the research a cohort and

case-control study has been carried out. The total of 535

people has been examined, including:

- HIV/HCV-coinfected: 104 subjects; males — 77 (74.0
%), females — 27 (26.0 %) aged 17 to 51 years; average
- 34.0£0.6 (Main Group);

- HIV-monoinfected: 90 subjects; males — 58 (64.4 %),
females — 32 (35.6 %) aged 21 to 55 years; average —
34.940.8 (comparison Group I);

- patients with chronic hepatitis C: 166 subjects; males —
111 (66.9 %), females — 55 (33.1 %) aged 20 to 63 years;
average — 40.3+0.7 (comparison Group I);

- healthy people: for TLR4 gene: 90 subjects; males — 50
(55.6 %), females — 40 (44.4 %) aged 18 to 33 years;
average — 19.5+0.2 and for TLR7 gene: 85 subjects;
males — 47 (55.3 %), females - 38 (44.7 %) aged 20 to
67 years; average — 30.1+1.4 (population control group).

Chronic hepatitis C and HIV have been diagnosed in

compliance with the International Classification of Dis-

eases, 10th Edition, and verified by the detection of spe-
cific serological and molecular biological markers of the
infections (for chronic hepatitis C: detection of the HCV

IgG antibodies in the blood by the ELISA method and

HCV-RNA by the RT-PCR method) with genetic typing;

for HIV-infection: detection of the antibodies to HIV in the

blood by the ELISA method). Similarly, the occurrence of
chronic hepatitis C in HIV-infected people has been con-
firmed in patients with HCV-monoinfection. Clinical and
laboratory examination of the patients has been carried out
at Poltava Regional Infectious Hospital, Poltava Regional
Center for HIV/AIDS prevention and private laboratories.
All patients have been provided with genetic tests. TLR4

Asp299Gly polymorphic area has been genetically typed by

the PCR, using the specific oligonucleotide primers, on the

«Tertsik» amplifier («NPO DNA-Technology», LTD, Rus-

sia) and TLR7 GIn11Leu polymorphic area by the method

of allele-specific RT-PCR on the «DT Light» amplifier

(«<NPO DNA-Technology», LTD, Russia) at the Research

Institute for Genetic and Immunological Grounds of Pa-

thology and Pharmacogenetics of the HSEEU «Ukrainian
Medical Stomatological Academy».

Statistical analysis of the findings has been carried out
using the «SPSS 23.0» (USA) program. The allele frequen-
cies have been compared by the analysis of contingency
tables using the Fisher’s exact test (FET) and the x* test
depending on the baseline conditions of the analysis. The
risk of the pathology development has been estimated
by the calculation of the odds ratio (OR) and its 95 %
confidence interval (CI) using the method of univariate
logistic regression, where 95 % CI characterizes the degree
of data validity, and the p-value indicates the probability of
deviation from of null hypothesis. OR=1 was regarded as
the null hypothesis, OR>1 - high risk, OR<1 - low risk for
pathology development. The differences were considered
reliable in p<0.05; the tendency to reliability was consid-
ered in p<0.1.

RESULTS AND DISCUSSION

The study has been established that carriers of both normal
(Asp299Asp TLR4, among women - Glnl1Gln, among
men - GIn11/- TLR7) and polymorphically modified (As-
P299Gly TLR4, among women — Glnl1Leu and LeullLeu,
among men - Leull/- TLR7) genotypes of investigated
genes have been recorded among patients of main and
comparison groups. The overall prevalence of genotypes
and alleles of the TLR4 gene is shown in table I.

Data of the table I show that homozygous polymorphic
TLR4 gene Gly299Gly genotype has not been found among
the examined groups, which is consistent with the publi-
cation data as for its low frequency in the population [2,
9-10, 18-20].

The frequency of TLR7 genotype registration, taking
into account gender specificities due to its X-chromosomal
localization [13-14], as well as the general prevalence of
the alleles of this gene, are presented in table II.

Taking into account the lack of carriers of the polymor-
phic homozygous Gly299Gly genotype of the TLR4 gene
as well as the low overall frequency of the registration of
the Leul1Leu and Leull/- TLR7 genotypes, limiting the
possibility of statistical aggregation, when comparing the
signs, the subjects examined in groups were united on
the basis of the carrier of the polymorphic alleles of the
subjects genes.

The comparative analysis of the distribution of TLR4
genes polymorphic alleles, made between patients and
healthy people has established statistically significant
differences regarding the TLR4 gene Gly polymorphic
allele, which gives the grounds to consider its presence as
the risk factor for HIV-infection and chronic hepatitis C
development (table III).

Data of the Table IIT show that among patients with HIV/
HCV-coinfection the frequency of the TLR4 gene Gly allele
accounts for 23.1 %, that 7 times higher than the same index
in the population controls - 3.3 % (p=0.000). The OR calcu-
lation has established that carryability of this allele increases
the risk of coinfection by 9 times (OR=8.70 [95 % 2.52-30.0],
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Table I. The frequency of record of TLR4 gene alleles and genotypes among patients with HIV/HCV-coinfection, HIV-monoinfection, chronic hepatitis C

and healthy people
TLR4
Groups Genotype, abs. number (%) Allele, abs. number (%)
Asp299Asp Asp299Gly Gly299Gly Asp Gly
HIV/HCV (n=104) 80 (76.9) 24 (23.1) - 184 (88.5) 24 (11.5)
HIV (n=90) 77 (85.6) 13 (14.4) - 167 (92.8) 13(7.2)
Chronic hepatitis C (n=166) 142 (85.5) 24 (14.5) - 308 (92.7) 24 (7.3)
Healthy people (n=85) 87 (96.7) 3(3.3) - 177 (98.3) 3(1.7)

Table I1. The frequency of record of TLR7 gene alleles and genotypes among patients with HIV/HCV-coinfection, HIV-monoinfection, chronic hepatitis

Cand healthy people
TLR7
Genotype, abs. number (%) Allele,
Groups
Females Males abs. number (%)
GIn11GIn GIn11Leu LeullLeu GIn11/- Leu11/- GIn Leu
HIV/HCV 12 14 1 103
(n=104) (44.4) (51.9) (3.7) 65 (84.4) 12(156) (78.6) 28(21.4)
HIV 15 12 5 9 91
(n=90) (46.9) (37.5) (15.6) VB3 (155 (74.6) 31254)
Chronic hepatitis C 38 15 2 186
(n=166) (69.1) (27.3) (3.6) 95 (85.6) 16(144) (84.1) 35(15.9)
Healthy people 23 12 3 7
(n=85) (60.5) (316) 7.9) 0D (49 98 (79.7) 25(203)

Table lll. The frequency of record of TLR4 gene alleles among patients with HIV/HCV -coinfection, HIV-monoinfection, chronic hepatitis Cand healthy people

. Groups, abs. number (%) p
Polymorphic allele Health
carrier HIV/HCV HIV Chronic hepatitis C ea tl y
people p,=0.000
Absence of allele Gly 80 (76.9) 77 (85.6) 142 (85.5) 87 (96.7) p,=0.015
Presence of allele Gly 24(23.1) 13 (14.4) 24(14.5) 3(3.3) p,=0.005

Note. p — significance value obtained using the FET while comparing the groups of patients and healthy people: p, — HIV/HCV-coinfected/healthy, p, -

HIV-monoinfected/healthy, p, — chronic hepatitis C/healthy.

p=0.000). The findings were confirmed during the study of
the prevalence of the polymorphic allele of this gene among
patients with HIV-monoinfection and chronic hepatitis C,
where it has been recorded with similar, significantly higher
frequency in contrast to healthy individuals - 14.4 % (p=0.000)
and 14.5 % (p=0.005), respectively). The OR calculation shows
that in carriers of TLR4 gene Gly allele the risk of HIV and
chronic hepatitis C development, in case of infection, increases
by 5 times (OR=4.89 [95 % 1.35-17.82], p=0,016 and OR=4.9
[95 % CI 1.43-16.76], p=0.011, respectively).

No difference in the frequency of the TLR7 gene
Leu allele among patients with HIV/HCV-coinfection,
HIV-monoinfection, chronic hepatitis C and healthy peo-
ple of population control has been found - 26.0 %, 28.9 %,
19.9 % and 25.9 %, respectively to groups (p>0.05), the OR
calculation was statistically insignificant, too, indicating
about the absence of its impact on the development of the
abovementioned infections.
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The next stage of the study included the comparative
analysis of the frequencies of the TLR4 and TLR7 genes
polymorphic alleles among the groups of patients (Figure 1).

The Figure 1 shows that among HIV/HCV-coinfected
patients the TLR4 gene Gly allele has been recorded more
frequently than in chronic hepatitis C and HIV-monoinfec-
tion; however, the tendency to reliability of difference has
been noted only in chronic hepatitis C (x*=3.25, p=0.071).
No differences in the TLR7 Leu allele frequency has been
found during the comparison between the groups.

Subsequently, it was appropriate to carry out the analysis of
the prevalence of the TLR4 and TLR7 genes polymorphicalleles
among patients and healthy people with regard to its gender,
which revealed absence of gender differences in the frequency of
records of the TLR4 gene Gly polymorphicallele and significant
prevalence of the TLR7 gene Leu allele among female patients
both with HIV/HCV-coinfection, HIV-monoinfection, chronic
hepatitis C and healthy women (Figure 2).
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Note. p — significance value obtained using the ¥? test.
Figure 1. The frequencies of the TLR4 and TLR7 genes polymorphicalleles in patients with HIV/HCV-coinfection, HIV-monoinfection and chronic hepatitis C
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Note. * — p<0.05 (significance value obtained using the x* test and FET depending on the baseline conditions of the analysis).
Figure 2. Gender distribution of the TLR4 and TLR7 polymorphic alleles in patients with HIV/HCV-coinfection, HIV-monoinfection, chronic hepatitis C
and healthy people

The Figure 2 shows that among women with HIV/HCV-coin-  (p=0.000); with chronic hepatitis Cby 2.1 (x*=6.28, p=0.012) and
fection the TLR7 gene Leu polymorphicaallele hasbeen recorded  in controls by 2.7 (p=0.013) times more frequently than in men
by 3.6 (x’=16.61, p=0.000); with HIV-monoinfection by 3.4  which is connected to X-chromosome localization of the gene.
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CONCLUSIONS

1.

The prevalence of the TLR4 gene Gly polymorphic allele
among patients with HIV/HCV-coinfection, HIV-monoin-
fection and chronic hepatitis C accounted for 23.1 %, 14.4 %
and 14.5 %, respectively, which is significantly higher than
the similar index in controls - 3.3 % (p=0.000, p=0.015 and
p=0.005, respectively).

The presence of the TLR4 gene Gly polymorphic allele in
the genome increases the risk of HIV/HCV-coinfection
development, in case of infection, by 9 (OR=8.70, p=0.000),
HIV-monoinfection and chronic hepatitis Cby 5 (OR=4.89,
p=0.015 and OR=4.90, p=0.011, respectively) times.
TLR7 gene Leu polymorphic allele is recorded with the
frequency of 19.9-26.0 % in patients with HIV/HCV-coin-
fection, HIV-monoinfection and chronic hepatitis C as
compared to controls (25.9 %, p>0.05).

In female patients with HIV/HCV-coinfection,
HIV-monoinfection, chronic hepatitis C and healthy indi-
viduals the TLR7 gene Leu polymorphic allele is recorded
by 2.1-3.6 times more frequently than in male patients
(p=0.000, p=0.000, p=0.012 and p=0.013, respectively).
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HOW OFTEN DOES URINARY INCONTINENCE REALLY AFFECT
PRIMARY SCHOOL CHILDREN?

Szymon (zajka, Andrzej Grabowski, Pawet Matek, Anna Wyciszczok, Wojciech Korlacki
DEPARTMENT OF CHILDREN DEVELOPMENTAL DEFECTS SURGERY AND TRAUMATOLOGY IN ZABRZE, MEDICAL UNIVERSITY OF SILESIA SCHOOL
OF MEDICINE IN KATOWICE, KATOWICE, POLAND

ABSTRACT

Introduction: Urinary incontinence should be treated as a pathology in patients who are at least 5 years old, a few percent of patients continue to suffer from this disorderin
adolescence. It can be qualified as day-time incontinence (DUI) and nocturnal-incontinence (enuresis-NE).

The aim: To assess the incidence of micturition disorders in children aged 7 to 10, to analyze accompanying symptoms and compare the results with previous studies.
Material and methods: Parents of 954 children (491 girls and 463 boys) were surveyed during parent-teacher meetings held in 2017 in 11 randomly selected schools in southern
Poland. The questionnaire was based on International Children’s Continence Society guidelines. Study population was divided into subgroups according to demographical data,
presence of accompanying symptoms and the type of micturition disorder.

Results: Minor wetting was common in the studied population, however the group of children with clinically significant incontinence becomes smaller after applying current
ICCS criteria. =1 symptom of urinary bladder malfunction was reported in 18% of cases (17.5% girls and 18.8% boys). Significant (=1/month) NE was present in 1,7 % of
children and significant (=1/month) DUl in 2,2%. Significant NE combined with significant DUl occurred in 1% of children. Relationships between incontinence and the age at
which children stopped wearing diapers, urinary tract infections, soiling and constipation episodes were observed.

Conclusions: Unified and clearly defined terminology should be used in order to correctly describe and compare the scale of this problem. Urinary incontinence should not be
underestimated, because if untreated it may lead to physical, psychological and social disorders.

KEY WORDS: pediatric urology, incontinence, nocturnal enuresis, daytime urinary incontinence, monosymptomatic enuresis

STRESZCZENIE

Wstep: Nietrzymanie moczu jest dolegliwoscig czesto wystepujaca w populadji dzieci szkolnych. W wielu krajach prowadzone byty badania epidemiologiczne oceniajace
czestos¢ zaburzen mikgji u dzieci w réznych grupach wiekowych. Nietrzymanie moczu traktowane jest jako patologia u dzieci w wieku powyzej 5 lat, z wiekiem czestos¢
wystepowania zaburzen zmniejsza sie, jednak czes¢ pacjentéw boryka sie z tym problemem takze w wieku nastoletnim oraz w dorostosci . Nietrzymanie moczu dzieli
sie na 2 gtdwne kategorie: moczenie dzienne oraz moczenie nocne. Dostepne prace dotyczace moczenia u dzieci nie daja mozliwosci oceny czestosci wystepowania tego
zjawiska w Polsce.

Cel pracy: Ocena czestosci wystepowania zaburzer oddawania moczu u dzieci w wieku od 7 do 10 lat w Polsce. Analiza objawéw towarzyszacych tym zaburzeniom i pordwnanie
wynikéw z wezesniejszymi publikacjami na ten temat.

Materiat i metody: Badaniem ankietowym objeto rodzicéw 954 dzieci (491 dziewczynek i 463 chtopcéw) uczestniczacych w zebraniach rodzicéw w 11 losowo wybranych
szkotach na terenie potudniowej Polski. Kwestionariusz opracowano na podstawie wytycznych ICCS (Miedzynarodowe Towarzystwo ds. Kontynengji u Dzieci). Badang populacje
podzielono na grupy w zaleznosci od danych demograficznych, obecnosci lub braku objawdéw towarzyszacych oraz typu zaburzen mikgji.

Wyniki: Objawy moczenia o niewielkim nasileniu s czeste w badanej populaji, jednak grupa pacjentéw z Klinicznie istotnym nietrzymaniem moczu zmniejsza sie po
zastosowaniu aktualnych kryteriéw 1CCS. Przynajmniej 1 objaw dysfunkdji pecherza moczowego wystapit w 18% przypadkéw (17,5% dziewczat i 18,8% chtopcéw). Istotne
klinicznie moczenie nocne (>1/miesiac) wystepowato u 1,7% dzieci, natomiast istotne klinicznie moczenie dzienne (=1/ miesieczne) u 2,2%. Oba typy dolegliwosci 0 znaczacym
nasileniu byty jednoczesnie obecne u 1% dzieci. Zaobserwowano zwiazek nietrzymania moczu z: wiekiem w ktérym dzieci przestawaty nosi¢ pieluchy, wystepowaniem infekgji
drég moczowych, brudzeniem bielizny oraz epizodami zaparc.

Whioski: Nieprawidtowa kontrola oddawania moczu jest stosunkowo czestym zaburzeniem w badanej populacji. Aby poprawnie opisa¢ i poréwnac skale tego problemu, nalezy
zastosowac ujednolicona i jasno zdefiniowana terminologie. Nietrzymania moczu nie nalezy bagatelizowac, poniewaz nieleczone moze powodowac nie tylko narastanie objawéw
somatycznych, ale takze uposledzac funkcjonowanie spoteczne dziecka i prowadzi¢ do zaburzer natury psychicznej.

SEOWA KLUCZOWE: moczenie nocne, moczenie dzienne, nietrzymanie moczu, moczenie monosymptomatyczne, urologia dziecieca

Wiad Lek 2018, 71, 8, 1571-1581
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INTRODUCTION

Urinary incontinence is a common clinical problem in child-
hood; however, a small percentage of patients continue to
suffer from this disorder in adolescence or even adulthood
[1-6]. Urinary incontinence is divided into continuous and
intermittent incontinence. Continuous incontinence refers
to constant urine leakage (day and nighttime), which is usu-
ally caused by congenital malformations, external urethral
sphincter dysfunction, or iatrogenic causes. Intermittent
incontinence includes enuresis (NE — nocturnal enuresis)
and daytime urinary incontinence (DUI). Enuresis without
other lower urinary tract (LUT) symptoms or bladder dys-
function is defined as monosymptomatic enuresis (MNE).
Children with enuresis and any LUT symptoms have
non-monosymptomatic enuresis (NMNE). The Internation-
al Children’s Continence Society (ICCS) guidelines define
NE as intermittent incontinence of discrete amounts of urine
during sleep in a child aged >5years, and DUI is described
as incontinence of discrete amounts of urine during the day.
NE and DUI should be qualified as a significant condition
if >1 episode per month occurs for at least three months.
The authors propose to qualify the significance of enuresis
as frequent (>4 per week) or infrequent (<4 per week) [7].

Physiologically, continence should be achieved by the age
of 5-6 years. Maturation of the central nervous system (CNS)
and adequate social circumstances are both key factors in
the development of voluntary bladder control [4]. Urinary
incontinence can be treated as primary if no continence has
ever been achieved or secondary if it reappears after a six-
month period of dryness. Secondary incontinence can have
an organic or psychological background [8]. The presence of
urinary incontinence can lead to serious psychosocial disor-
ders, including problems with peer relationships, depressive
symptoms, and poor self-image [9, 10].

Studies show that the etiology of enuresis and daytime
incontinence is multifactorial and not fully confirmed
[4,11, 12]The prevalence of DUI and NE in children was
assessed in many epidemiological studies performed over
a long period of time; they vary in terms of definitions
used, methodology, participant selection, and sample sizes.
Therefore, there is considerable variation in the reported
prevalence rates. NE prevalence has been studied more of-
ten than daytime incontinence, which is poorly described.

There are no statistical data available for Poland concern-
ing urinary incontinence in children at any age. The main
aim of our study was to assess the incidence of incontinence
in the population of Polish primary school children aged 7
to 10. Another objective was to analyze the accompanying
symptoms and social background of this problem.

MATERIAL AND METHODS

A randomly selected cross-sectional study was conducted
using a self-administered anonymous questionnaire. Polish
children enter primary schools at the age of 7 years. The
study was performed in January and February 2017. Par-
ents or legal guardians of children aged 7-10 were asked to
fill in an anonymous questionnaire during parent-teacher
meetings held in 11 randomly selected primary schools in
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the south of Poland - Lesser Poland and Silesian voivod-
ships. An information leaflet was attached to the question-
naire informing the parents about the voluntary nature of
participation in the study and explaining its purpose. The
study authors were present at every one of these meetings
to ensure high survey response rates, but they did not affect
the questionnaire completion process.

According to the Polish Central Statistical Office (GUS),
60% of children aged 5-14 years inhabiting these regions
live in the cities. To maintain this proportion, survey
forms were distributed 60% in schools located in the cities
and 40% in the rural regions. The school administration’s
permission was always obtained before the survey forms
were distributed.

The questionnaire was based on the ICCS guidelines
(see appendix). The first section was used to document the
background data of the child, such as age, school grade,
gender, inhabitation (living in a rural or urban area), and
the patient’s education level (see APPENDIX). The second
section consisted of questions concerning urinary inconti-
nence, its type, prevalence, and accompanying symptoms
(constipation, diapering habits, soiling, urinary tract in-
fections [UTIs], urgency).

The study population was divided into subgroups based
on age, sex, place of residence, parents’ education level,
type of micturition disorder, and accompanying symptoms.
Contingency tables were analyzed using the chi-squared
test. The T-student test was used to compare continuous
variables. The results were considered significant at p<0.05.
The data were processed using STATISTICA 12 software
(StatSoft, Inc., Tulsa, USA).

RESULTS

A total of 1,250 survey forms were distributed to the parents
or legal guardians; 954 parents (response rate = 76.3%)
completed and returned a questionnaire that was eligible
for analysis. We collected data on 491 girls and 463 boys.
The investigated children were aged 7-10 (mean age 8.35
years). One or more symptoms of urinary incontinence
was reported in 18% of cases (17.5% of girls and 18.8%
of boys). Isolated NE symptoms occurred in 5.2% (4.1%
of girls and 6.5% of boys). Isolated daytime incontinence
symptoms were present in 9.4% of girls and 7.3% of boys
(total of 8.4%) (Tab. 1).

Significant (>1/month) NE was present in 1.7 % of
children and significant (=1/month) DUI in 2.2% of the
study group. Significant NE combined with significant
DUI occurred in 1% of children (5 boys and 5 girls).
Only in 0.4% of patients (3 boys and 1 girl) the condi-
tion could be qualified as frequent using the latest ICCS
guidelines (Tab. 2). The prevalence of urinary inconti-
nence significantly decreased with age, from 27.13% at
the age of 7 to 6.81% in children aged 10 years (Fig. 1).
The frequency of urgency episodes (sudden and unex-
pected experience of an immediate and compelling need
to void) was associated with the presence of incontinence
symptoms (Tab. 4).
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There was a statistically significant correlation observed ~DISCUSSION

between the age at which children stopped wearing
diapers and the incidence of incontinence at the age of
7-10 years (Fig. 2). Incontinence was present in 27.6% of
students with a positive history of UTIs and in 16.3% of
patients without episodes of UTI (Fig. 3). The prevalence
of incontinence was 6.2% higher in the group of children
with episodes of constipation (Fig. 4). Children who had
problems with soiling were also more likely to have mic-
turition disorders (Fig. 5). The incidence of incontinence
was higher in children living in a city than in children from
rural areas, but differences were statistically insignificant
(Fig. 6). There was no relationship observed between the
level of the parents’ education and the incidence of urinary
incontinence of any type. Of 173 patients who developed
incontinence symptoms, 16.7% were treated before the
study was performed and 17.2% were under treatment at
the time of survey.

In our study, the overall prevalence of urinary inconti-
nence symptoms reached 18%. However, after applying
the criteria proposed in the ICCS standardisation report
from 2006 (updated in 2014), [7], the condition could be
qualified as clinically significant in only 4.9% of children
and as frequent in 0.4% (Tab. 2). There is considerable
variation in the prevalence of micturition disorders report-
ed in studies published worldwide. These differences are
probably caused mainly by the use of different definitions
of urinary incontinence; in some of the studies the defini-
tions used were not given. Predictably, reported prevalence
rates should be significantly higher if a lenient definition
of incontinence is employed, but this assumption did not
work in all cases (Tab. 5). According to an Australian bib-
liometric study, approximately 25% of studies published
after the introduction of ICCS terminology in 2006 (in
the period from 2007 to 2010) contained misleading no-
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Fig. 3. Incidence of
incontinence among children
with and without UTI
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Fig. 4. Incidence of incontinence
in children with and without
episodes of constipation

menclature [13]. Prevalence rates variation may also be
due to differences in the age group, genetic predisposition,
psychosocial or environmental conditions, and cultural
and traditional background. A number of studies have
investigated which medical conditions as well as socio-
logical and economic factors might be correlated with the
prevalence of urinary incontinence. The majority of these
studies analyzed age, gender, behavioural problems, family
history of incontinence and genetic factors, the number of
siblings, birth sequence, family’s education and economic
status, number of individuals in the family, constipation,
and previous history of UTI [5, 12, 14-23]-

In the current study, significant isolated NE (>1x/month)
was present in 1.7% of children, and episodes of isolated
bed-wetting were frequent in only one case (=4x/week).
Isolated NE was reported in 1.43% of cases in a study of
4,332 Belgian schoolchildren aged between 10 and 14 years
[15]. In this study, 42 children (<1%) wet the bed with a
frequency of more than once a month. This research was
conducted in an older age group than the current study,
which might be the cause of a slightly lower percentage of
enuretic children and is in accordance with previous re-
ports, and also with our study, stating that the prevalence of
urinary incontinence diminishes with age [3, 6, 11,24-26].
In a Finnish study by Kyrklund et al. [1] published in 2012,
1.37% of children aged 4-12 years had isolated nighttime
incontinence; this number matches our results, although
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the study also included younger children and a different
frequency classification was used. Butler et al. [27] re-
ported a bedwetting frequency of 1.6% in children aged
9.5 years using a DSM-IV definition (=2 episodes/week).
In a 2016 study conducted in Egypt, [20], the prevalence
of isolated NE in children aged 6-12 years reached 15%,
whereas in a Turkish study published in 2014 [19]isolated
NE was present in 16.6% of students aged 7-15 years (mean
age 10.35). In both studies, no clear frequency criterion was
used. The Egyptian study uses the term monosymptomatic
nocturnal enuresis (MNE) to define enuresis in general;
both of those incontinence types have been described in
ICCS reports from 2006 [28] and 2014 [7]. Furthermore,
some of the questionnaires in this study were completed
only by the children themselves.

DUTI in children is thought to be one of the most common
developmental disorders and also one of the most bother-
some problems among affected children and their parents
[25]. The issue of daytime wetting has not been studied
as often as enuresis; DUI has been frequently analyzed
only as an accompanying symptom of NE. A British study
published in 2010 [3] estimated the population prevalence
of daytime urinary incontinence using DSM-IV criteria,
where infrequent DUT (<2x /week) was present in 13.6%
of children at the age of 4.5 years, decreasing to 4.4% at
the age of 9.5 years. Frequent DUI (>2x /week) was much
less common: 1.9% at 4.5 years decreasing to 0.5% at 9.5
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years. While a 2015 German study [18] of 718 children
aged 4.6-7.9 years reports a DUI incidence rate of 1.5%,
Hellstrom et al. [14] reported a DUI incidence of 2.7%
in children aged 7 years. Results of the above-mentioned
studies are comparable in the aspect of DUI prevalence
with the current study. On the other hand, different DUI
definitions were also used in those studies, as in the case of
NE, they ranged from “>2 episodes/week” [3] to “>1 wet
night over a 6-month period” [29].

Patients with associated daytime wetting (mixed disor-
der) are regarded as more clinically complex cases than
children with isolated bedwetting [27]. Studies suggest that
enuretic children with co-existing daytime incontinence
probably have a greater chance of persistent wetting in adult
life.[5, 17]. In our study, only 1% of the surveyed parents
reported mixed urinary incontinence in their children.
Exactly the same prevalence was reported in a study by
Wen et al. [17]. In studies in which the same definition of
incontinence was used, the incidence of NE combined with
DUI ranged from 1% to 1.7% [12, 17, 25].

As presented in Table 1, there was no significant
difference in the prevalence of any incontinence
type between girls and boys in our data series.
Most of the studies report higher prevalence of NE
in boys, which is often attributed to later develop-

ment of successful toilet training.[1, 15, 17, 30].
For daytime wetting, the situation is reversed; many
authors conclude that girls develop DUI more often [2,
14, 15, 24]. It is important to note that in some papers,
as in our study, there were no gender-specific differences
in the incontinence prevalence rates [3, 20, 25].

Another important finding is that the percentage of all
incontinence symptoms decreased with age from 27.1%
in the first grade to 6.8% at the age of 10 years (Fig. 1).
This observation suggests that bladder control continues
to develop up to adolescence and is supported by data
from previous studies.[3, 6, 11, 24-26]. Higher prevalence
of incontinence episodes in first-grade students can also
be triggered by a strong emotional stressor, which clearly
is the first period in a new school [29]. In the studied
population, the incidence of isolated enuresis decreased
over time; however, the difference was not statistically
significant (Tab. 3).

As presented in Table 4, the presence of urinary in-
continence symptoms correlated with the prevalence of
urgency defined as sudden and unexpected experience
of an immediate and compelling need to void. Urgency
is often a sign of bladder overactivity, which is one of the
causes of wetting. A relationship was observed between
the age at which children stopped wearing diapers and
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Gender
Girls Boys PValue
© No incontinence 405 376 0,61
[}
c
g DUI (isolated) 46 (9,36%) 34 (7,34%) 0,26
€
g . .
g Monosymptomatic enuresis 20 (4,07%) 30 (6,48%) 0,10
£ (MNE)
o
g DUI + NE
2 (non-monosymptomatic 20 (4,07%) 23 (4,97%) 0,78
enuresis)
TOTAL - CHILDREN WITH EPISODES OF o o
INCONTINENCE 86 (17,50%) 87 (18,79%)
IN TOTAL 491 463
Table 1. Distribution of incontinence types by gender.
Type of incontinence
. NE + DUI
MNE DUI (isolated) (NMNE)
NO INCONTINENCE 904 (94,76%) 874 (91,61%) 911 (95,49%)
< 1/month 34 (3,56%) 59 (6,18%) 33 (3,46%)
>
LZ) — 1-4x / MONTH 13 (1,36%) 17 (1,78%)
=z
=) 3 2-3x / WEEK 2(0,21%) 3(0,31%)
g T 10 (1,05%)
o z 4-7x / WEEK
(G} 0, 0
W g (frequent) 1(0,10%) 1(0,10%)
INTOTAL (incontinent) 50 (5,24%) 80 (8,39%) 43 (4,51%)

Table 2. Prevalence and frequency of MNE, DUl and NMNE episodes in the study group.

the presence of urinary incontinence episodes at the
age of 7-10 years (Fig. 2). Wetting could be enhanced
by habitual use of diapers, and early potty training can
prevent future problems with incontinence. Children
are mature enough for such training already in the first
year of life [4].

In children with episodes of constipation, a significantly
higher prevalence of incontinence symptoms was found
(Fig. 4). The association between constipation and incon-
tinence is well described in the literature [31]. The theory
behind this connection is that an accumulation of faecal
mass in the rectum can lead to compression of the blad-
der, which induces detrusor instability and thereby causes
incontinence. Furthermore, dysfunctional voiding causes
overtraining of the pelvic floor as a defense against urine
loss. The resulting high pelvic floor muscle tone can lead to
dysfunctional elimination of faeces, which, in turn, leads
to accumulation of faecal mass in the rectum and soiling.
[22, 26, 32-34]. In this context, another key finding in our
study, which matches previously published results, is that
if a child had experienced soiling, he or she was two times
more likely to develop incontinence symptoms (Fig. 5).

There was also a relationship observed between a
history of UTIs and the prevalence of wetting episodes
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(Fig. 3). The presence of this relationship was already
described in different publications [4, 15, 20, 26, 31,
35-37]. In our survey, there was no question concerning
age at the first UTI or whether the bladder symptoms
were primary or secondary to the first UTI, so we are un-
able to evaluate a cause-and-effect relationship between
UTTI and the incidence of incontinence. According to a
paper published by Loening-Baucke [31] soiling and
constipation carry a higher risk of UTIs, which, in turn,
can result in daytime wetting. Another study by the same
author demonstrated that treatment of constipation can
improve urinary symptoms, and, therefore, in consti-
pated children with voiding, dysfunction recurrence of
UTIs is prevented [35]. A paper published in Denmark
noted that inflammation in the urinary tract may result
in disturbed function of the bladder and increased sus-
ceptibility to bacterial colonisation. On the other hand,
researchers state that incontinence may be the first
event. External urethral sphincter malfunction increases
the risk of bacterial ascendancy into the urinary tract,
and the presence of residual urine increases the risk of
bacterial growth [36].

Living in a rural region is described as one of the risk
factors associated with the incidence of wetting [17,
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Table 3. Distribution of incontinence types by age.

PRESENCE
0,
AGE (years) NO INCONTINENCE (%) OF INCONTINENCE (%) P Value
7Y 240 (93,02%) 18 (6,98%)
8y 278 (94,56%) 16 (5,44%)
MNE 0,14
oY 199 (94,31%) 12 (5,69%)
) 10Y 187 (97,91%) 4(2,09%)
e
=2 7Y 229 (88,76%) 29 (11,24%)
=
g 8y 266 (90,48%) 28 (9,52%)
O DUI (isolated) 0,045
z % 196 (92,89%) 15 (7,11%)
L
° 10Y 183 (95,81%) 8 (4,19%)
[a W
e 7Y 235 (91,09%) 23 (8,91%)
8y 282 (95,92%) 12 (4,08%)
DUI + NE (NMNE) 0,002
% 204 (96,68%) 7 (3,32%)
10Y 190 (99,48%) 1(0,52%)
Table 4. Presence of incontinence by frequency of urgency episodes.
PRESENCE
NO INCONTINENCE OF INCONTINENCE SYMPTOMS DLERD
NO URGENCY 391 (40,99%) 49 (5,14%)
<1/ month 214 (22,43%) 61 (6,39%)
>1/month to 3/ week 154 (16,14%) 54 (5,66%) <0,001
4-7 / week 22 (2,31%) 9 (0,94%)
total 781 (81,87%) 173 (18,13%)

37, 38]. It must be stated that this dependence has a so-
cio-economic basis (medical care, toilet facilities, living
conditions), which is not relevant in our area. In this
data series, more children who suffered from urinary
incontinence lived in the cities than in the rural regions;
however, the difference was statistically non-significant
(Fig. 6). We observed no relationship between the par-
ents’ education level and the incidence of incontinence
in their children.

Regarding the question concerning the primary and sec-
ondary character of incontinence, the response rate was too
low, and thus the data were ineligible for analysis. Problems
appeared after a period of dryness in 24 cases, and eight
cases of primary incontinence were reported. We did not
study other potential risk factors that might be associated
with incontinence, including stressful events, lifestyle,
family history, number of siblings, birth sequence, and
number of individuals in the family. We did not use a scor-
ing system, which is one of the limitations in the present
study. A larger sample would have increased the strength
of our results; therefore, we would like our research to be
treated as a pilot study in the Polish population.

CONCLUSIONS

In our opinion, the data obtained show that incontinence
that should be treated by specialists is relatively common
in the study group. Minor wetting is a common problem
in the studied population; however, the group of children
with clinically significant urinary incontinence becomes
smaller after applying more strict criteria developed by
the ICCS. It was observed that the prevalence of urinary
incontinence decreases with age and is associated with
the presence of urgency episodes, positive history of
UTIs, constipation, and soiling. The later that the chil-
dren in the study population stopped wearing diapers,
the greater was the incidence of incontinence at the age
of 7-10 years.

The use of different definitions of urinary incontinence
is the main cause of difficulties in comparing the studies
published worldwide. There is a strong need to implement
unified and clearly defined terminology in order to cor-
rectly describe the scale of these disorders. The problem
of urinary incontinence should not be underestimated,
because if untreated it may lead not only to physical but
also serious psychological and social disorders.
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Table 5. Published surveys of urinary incontinence prevalence in children.

Study Study Age Presence of
Study authors YEAR  studymethods population group group Presence of NE Presenceof DUl DUl combined
(country) (n) (years) with NE
survey o 2,7% o
Hellstrom etal(14) 1990  completedby  Sweden 3556 7 (n—26134‘*2i?olated (N=97)" (Nz_’17é°) A
parents B ISOLATED B
survey
Sureshkumar et . 19,2% (N=273)F
~ [V = E 0 — E
al(29) 2000 completedby  Australia 1419 5.9 11% (N=155) 2.7% (N=38)° 4,3% (N=61)
parents
survey
. 1,4 % (n=62) & 4% (N=192) 8 3,5%
Bakkeretal(15) 2002  completed by Belgium 4332 10-14 isolated ISOLATED (n=151) &
parents
. survey o 420
Soderstromet 5004 completedby  Sweden 1478 7,3-104 7,1%-27% (N=70)c O30~ 43%
al.(39) (N=77)
parents
survey
- 3,6%°¢ 4,6%¢ o C
Kajivara et al.(25) 2004  completed by Japan 5282 7-12 ISOLATED ISOLATED 1,6%
parents
survey 4,6% 19
Wen et al.(17) 2005  completed by China 6365 5-12 (N=292)¢ (N—608) .
parents isolated B
survey 8,5%°
United for children aged 4,5Y
Butleretal.(27) 2008 comglrztnetcj by Kingdom 10818 4,5-9,5 O 1,6%°
P for children aged 9,5Y
survey
Sureshkumar et . 4,8 - 10% (N=286)"® 6,5%
al(11) 2009 completedby  Australia 2856 128 ISOLATED (N=186)"
parents
survey 15,5% (1,9%°)
Swithinbank et United for children aged 4,5Y
al. 3) 2010 Com‘;'rztnet‘: by Kingdom 10819 45-95 TO 4,9% (0,5%°)
P for children aged 9,5Y
survey
Chungetal.(26) 2010  completed by Korea 16516  5-13 5,6% (N=919)8 11,2% (N=1854)8
parents
survey o (N_=2318
Kyrklund etal. (1) 2012  completed by Finland 292 4-12 1,9% (N=4)%isolated zoi;gl_(ﬁk\lT_EaDa) 3,1% (N=5)8
parents
survey 16,6% 0/ (N—92Q) B
Akil et al(19) 2014  completed by Turkey 416 7-15 (N=69) ® 6.7% (N=28) 4.1% (N=17)°
. ISOLATED
parents isolated
survey orb
vonGontardet 515 o letedby  Germany 718 4.6-7.9 8,2% 1,5%¢
al(18) Isolated
parents
survey o 1,3% o
Saricietal.(12) 2015 completedby  Turkey 1984 613 | 557)25 I/:olated (N=26)° (N1L7':'.4/:) )
parents B ISOLATED B
survey 15% 2 8%
Hamed etal(20) 2016  completed by Egypt 4652  6-12 (N=701)" (N—’1 3(;) b
parents Isolated B
survey 220C
- o C (i ! 04 C
Our study 2017 con;gl;:\eg by Poland 954 7-10 1,7 % € (isolated) ISOLATED 1%

A INCONTINENCE DEFINED AS AT LEAST 1 EPISODE EVERY 3 MONTHS

B DATA REGARDING ANY INCONTINENCE SYMPTOMS - NO FREQUENCY CRITERION OR DEFINITION UNCLEAR
CAT LEAST ONE EPISODE OF INCONTINENCE PER MONTH
D CLINICALLY SIGNIFICANT AS PER DSM IV CLASSIFICATION - FREQUENCY OF TWICE A WEEK FOR AT LEAST 3 CONSECUTIVE MONTHS
E DEFINED AS 1 EPISODE OF DUI IN LAST 6 MONTHS / 1 EPISODE OF NE PER WEEK
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APPENDIX 1.

10.

11,

12.

13.

14.

15.

16.

QUESTIONNAIRE FOR PARENTS

The questionnaire below is confidential and anonymous. Please respond to each
question by using (X) in the appropriate box.

Child’s age: (years)

Child’s school grade: 10 20 3o 4o
Sex: girl o boy o
Place of residence: city o rural areao

Education level father’s: primary o secondary o university o / mother’s: primary o secondary o
university o
Does your child have any difficulties with passing water/urinary incontinence? Yes 0 No O

How old was your child when it stopped wearing diapers? (years)

Is your child treated for the urinary incontinence problems?
Treated in the past 0 is treated now 0 no, never have been treated o

Does your child wake up at night and go to the toilet on its own in order to urinate?
4-7 times a week 0 2-3 times a week 0 1-4 times a month o less often o0 never o

Does it happen to your child to wet itself at night — have you noticed wet bed linen, pajamas?

4-7 times a week 0 2-3 times a week 0 1-4 times a month 0 less often 0 never o

Does it happen to your child to wet it's underwear during the day?
4-7 times a week 0 2-3 times a week 0 1-4 times a month o less often o never o

Does your child sometimes have a sudden, strong need to pass water?

4-7 times a week 0 2-3 times a week O 1-4 times a month o less often o0 never o

If your child has problems with controlling their urination, then:
It exists from infancy 0 it reappeared after a period of dryness o not applicable o

Does your child have constipation sometimes? How often?

4-7 times a week 0 2-3 times a week 0 1-4 times a month o less often o never o
Does it happen that your child’s underwear is soiled with faeces? Yes o0 No O

Has the child ever been diagnosed with the urinary tract infection? YesoNon

Thank you!
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BIBHEC-MJIAHYBAHHA AK IHCTPYMEHT PEOOPMYBAHHA NMCA

fipocnaga . ABryctunoBuy’, Bacunb M. Muxanbuyk?, Biktop M. Mawenko?

TKOMYHANbHWA 3AKNIAJ BACUNbKIBCHKOT PAOHHOT PAAN «BACUNBKIBCHKNI PAROHHIN LIEHTP NEPBIHHOT MEANKO-CAHITAPHOI
J0NOMOT W, BACUIbKIB, YKPATHA

2HALIIOHATTBHA MEAWYHA AKALEMIA NICAAANNAOMHOT OCBITH IMEHI 1. 71, LUYTIUKA, KIIB, YKPATHA

PE3IOME

Bcryn: PedopmyBaHHa nepBuHHoi Meauko-catitapHoi gonomoru (MMCL), 3anpoBajkeHHA PUHKOBIX MeXaHi3MiB B 0XOPOHi 30POB’A Ta NOB'A3aHa 3 LM 3MiHa CTaTycy
MeZUYHNX 3aKNaziB NepBUHHOI NaHKW MeAUYHoT 4ONOMOrY BUMarae HOBYX NiAX0AIB 0 OpraHi3awii Ta ynpaBnikHA rany33io. Lia po6ota nos’a3aHa 3 pisHuMu acnektamm
pedopMyBaHHsA OXOPOHY 3LOPOB'A: OPraHi3aLiiiHUM, MeANYHIM, COLiaNnbHIUM, BUPOOHIUMM, GiHAHCOBIM, EKOHOMIYHIIM TOLLO.

Merta focnimxeHHa nonarae B 06rpyHTYBaHHi HeOOXiAHOCTI 3acToCyBaHHA NpUHLMNIB 6i3Hec-nnaHyBaHHA Ana pedopmysaqHa [IMCLL, 30kpema Ak cnocoby cTpateriyHoro
MNaHyBaHHA Ta ONepaTMBHOrO ynpasniHHA BUPOGHMYOIO BIANBHICTIO MEAMYHOTO 3aKnagy, AK Cnocoby 3anobiraHHA Ta Po3B'A3aHHA NPo6MeM, L0 BUHMKAKOTb Ha LWAAXY
pedopMyBaHHs ranysi, Ak iHCTPYMeHTY ANA 3aNyuyeHHs 30BHILLHBOrO Kanitany, HeobxiAHOro AnA peanizauii npoexTy, AK cnocoby po3BUTKY 0COBUCTIX YNPaBAIHCHKIX AKOCTeN
aBTOPIB NPOEKTY — KepiBHIKA MeANYHOT0 3aKNaZy Ta iA0ro 3acTyMHUKIB.

Martepianu Ta metogu: [py nigroToBui cTaTTi 6ynu BUKOPUCTaHI HACTYNHI MaTepianyl Ta METOAN: METOAN ONUTYBAHHA, CTPYKTYPHOTO MOLENIOBAHHA, GiHaHCOBOTO aHanisy,
CnocTepexeHHs, NopiBHAHHA. AHani3 npoBoAuBCA Ha 6a3i Matepiania GyxrantepcbKoi Ta ¢iHaHCOBOT 3BITHOCTI MEANYHNX 3aKNagiB.

Ornap: MpakTnuxa peanisavia 6yab-AKoro iHHOBALIHOrO MPOEKTY 3HAUHO YCKNAAHIOETbCA UM HABITb CTAE HEMOXNUBOK 6e3 peTenibHo po3pobneHoro 6i3Hec-nnaHy. bisHec-
MNaH NOTPIOHHIA He TiNbKK ANA 06rPyHTYBaHHA KOMEpLLAHOT AiANbHOCTI, ane AN peanizawlii HeKOMepLiiiHUX NPOEKTIB 3 METOK JOCATHEHHA NEBHMX COLjjaNbHUX pe3ynbraria. B
6i3Hec-nnani GopMyNIOETbCA 0CHOBHA MeTa, HaNPAMKY AIANBHOCTI, LUAAXY Ta 33001 Po3B’A3aHHA Npo6nem Ta 0XapakTepu30BaHi pUHKOBI, BUPOOHMUI, OpraHi3aLliiiHi Ta diHaHCoBI
acneKT MaibyTHbOro Bi3Hecy, a Takox 0C06NMBOCTI ynpaBRiHHA HUM. YuM BiNbLL AMHAMIYHIM Ta HEBM3HAUEHMM € 30BHILLHE EKOHOMIYHe cepefioBlLLe, TM Binblue yBary crif
npuAInATI po3pobui cTpaTeriyHoro NAaHy. Ycnix iHHOBALIIHOTO NPOEKTY HeMOXNMBHIA €3 YITKOro yABNEHHA NPO NepcneKTUBIA BiANbHOCTI | peanbHOro NaHy rocnogapioBaHH.
BucHoBku: B 3anponoHoBaHiil CraTTi My po3rmsaHyy NUTaHHA AOLINbHOCT] BUKOPUCTAHHA NPUHLVNIB Gi3HeC-nnaHyBaHHA B NpoLieci ped:opMyBaHHA NePBUHHOI MeNKO-CaHITapHOI LOMoMory.

KJTKOYOBI CJTIOBA: 6i3Hec-nnaHyBaHHS, MapKETUHTOBI JOCTIAEHHS, iHHOBALi/HVI NPOEKT, Nepiof OKYMHOCTI, iHopMaLiliHe 3a6e3neyeHHs NpoexTy

ABSTRACT

Introduction: The reform of primary health care (PHC), the introduction of market mechanisms in health care, and the consequent change in the status of primary health care institutions require
new approaches to the organization and management of the sector. This workis related to various aspects of health care reform: organizational, medical, social, production, financial, economic, etc.
The aim of the research is to substantiate the need to apply the principles of business planning for the reform of PHC, in particular: as a method of strategic planning and operational
management of the production activities of a medical institution, as a way of preventing and solving problems arising from the reform of the industry, as an instrument for attracting external
capital required for project implementation, as a way of development of personal managerial qualities of the authors of the project - the head of a medical institution and his deputies.
Materials and methods: In preparing the article, the following materials and methods were used: survey methods, structural modeling, financial analysis, observation,
comparison. Analysis was conducted on the basis of materials of accounting and financial reporting of medical institutions.

Review: The practical implementation of any innovation project is much more complicated or even impossible without a well-designed business plan. The business plan is
necessary not only for the justification of commercial activity, but for the implementation of non-commercial projects in order to achieve certain social outcomes. The business
plan formulates the main purpose, directions of activity, ways and means of solving problems, and describes the market, production, organizational and financial aspects of
future business, as well as features of management. The more dynamic and uncertain the external economic environment, the more attention should be paid to developing a
strategic plan. The success of the innovation project is impossible without a clear idea of the prospects of the activity and the real plan of management.

Conclusions: In this article we considered the feasibility of using the principles of business planning in the process of reforming primary health care.

KEY WORDS: business planning, marketing research, innovative project, payback period, informational support of the project
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BISHEC-TUTAHYBAHHA AK IHCTPYMEHT PEOOPMYBAHHA NMMC

BCTYN

ITinroroBka 6i3Hec-IIaHy B HApOJHOMY IOCIIOfAPCTBi
€ 000B’A3KOBUM €TalloM peanisanii Oyab-sgKOro iHHO-
Barjilinoro npoekry [1]. bisHec-mian cnpsMoBaHmit Ha
TOCATHEHHS IBOX OCHOBHMX 3aBJJaHb: 1. 3a/Iy4eHHA MOX-
JMBMX iHBECTOPIB 10 peasi3alii IPOEKTY; 2 CTBOPEHHA
OCHOBM JI/I1 CTPATEriYHOrO IVIAHYBaHHA Ta ONIEpPaTUBHOTO
yIpaBIiHHS IPOeKTOM. Y Oi3Hec-IUIaHi aBTOPU MalOTh
TIEpEKOHATY CBOIX JiZIOBMX IAPTHEPIB, IO IX MigIPUEM-
HUILIbKA ifled € MepCleKTUBHO, a TO/I0BHE, 110 aBTOPU
MaloTbh OOIPYHTOBaHY peasbHy IIporpamy ii peamisanil.

META AOCNIAXEHHA

MeToio jaHOl po6OTH € OOIPYHTYBaHHS HeOOXiTHOCTI
3aCTOCYBAHHs IPUHUMIIB 6i3HeC-IUIaHYBaHHSA [isl pe-
¢dopmysanus [IMC]I 30KkpeMa siK CHOCOOY CTpaTerivHOro
IUIAaHYBAHHS Ta OLIEPATVBHOTO YIIPAB/iHHS BUPOOHIYIO0
TiAIbHICTIO MEIMYHOIO 3aK/Iafy, AK cnoco6y 3arnobirau-
Hs Ta PO3B’sA3aHHA NpoOJIeM, 0 BUHUKAIOTh Ha IUIAXY
pedopMyBaHHS ranysi, IK iIHCTPYMEHTY IJIS 3aTy4eHHS
30BHIIIHBOrO KalliTany, HeoOXigHOro s peanisanii
IIPOEKTY, SIK CII0COOY PO3BUTKY OCOOMCTUX YIIPaBIiH-
CbKMX AKOCTEN aBTOPiB IPOEKTY — KEPIBHMKA MEAVIHOTO
3aKJIajy Ta JIoro 3aCTYIHUKIB.

MATEPIAN | METOAU AOCNIAMXKEHHA

Y po6oTi BUKOpUCTaHUI KOMIUIEKC METOJiB: METORU
OIIUTYBAaHHS, CTPYKTYPHOTO MOJIe/IIOBaHHs1, GiHAHCOBOTO
aHami3y, CIIOCTepeXXEHHs, MOPiBHAHHA. AHaJIi3 NPOBO-
AuBCs Ha 6a3i MaTepiaiB OyxrantepcbKoi Ta GpiHaHCOBOI
3BITHOCTI MEeIMYHMX 3aK/IaiB.

ornan 1 obroBOPEHHA

I TIMCJI po6oTa 3 miAroToBKy 6i3Hec-I/IaHy 0B s13aHa

3 pisHMMM acrieKTaMy pepOpMyBaHHs OXOPOHM 3TOPOB s

OpTaHi3alifTHUM, MEAVYHIM, COLlia/IbHUM, BI/IpO6HI/I‘-II/IM,

(biHaHCOBUM, EKOHOMIYHIM TOILIIO.

B 6i3Hec-11aHi pOpMYTIOETHCSI OCHOBHA MeTa, HAIIPSIM-
KM JIiSTTBHOCTI, IIJISIXU Ta 3aCO0U pO3B’si3aHHSA PobIeM
Ta OXapaKTepr30BaHi PUHKOBI, BUpOOHNIYI, OpraHisariiixi
ta (iHAHCOBI acHeKTN MaitOyTHHOTO Oi3HECY, a TAaKOX
0CO6MMBOCTI YIIpaB/IiHHSA HUM.

Mera 6i3Hec II1aHy IONIATA€ B HACTYIIHOMY/|2].

1. BisHec-1mmaH - e CIocCi6 CTpaTerivHoOro IIaHyBaHHI
Ta ONIEPATUBHOTO YIIPAB/IiHHA BUPOOHIYOIO Jis/IbHiC-
TI0 MEIMYHOTO 3aK/Iafy. YCIiX [iA/IbHOCTI 3a/IeXXUTh
Bif Tpbox (akTopiB: 1) WiTKO mocTaBieHOI 1ii; 2)
IIPaBWIBHOI'O PO3YMiHHS eKOHOMIYHOI cuTyanii; 3)
AKICHOTO IJIaHyBaHHA. bisHec-nmaH Mae BupilnTH
Bci 11i mpobnemuy, 6yTM OCHOBOIO JI/IsI IIOTOYHOTO Ta
OIlepaTVBHOTO ITAHYBAHHS.

2. bisHec-1aH — 1je crioci6 3amo6iraHHsI Ta pO3B sI3aHHS
Ipo6sieM, 110 BUHMKAITh HAa LUIAXY pedOopMyBaHHs
ranysi. OnparoBaHHs 0i3Hec-ITaHy IIPUMYIIYE Ke-
PiBHMKA MEIMYHOTO 3aK/IaJly MOJEIIOBATI CUTYaIllil,

po3po6msTH pisHi cueHapil, 3’coByBaTy mpobiemn,
IO CTOATDb Ha IepelKofii peanisauii mpoexTy. Lle nae
3MOTY 3aI00IrTV MOX/IMBYUM IIOMWIKAM, po3poOuTn
3aXOfI/ 110 MOJIOJIAHHIO ITEPENIKO], 1110 MOXXYTh BUHMK-
HYTH B IIporieci po6otu. BisHec-11aH jae MOX/IUBICTD
nepeBipuTy peanicTH4HICTb pepOopMaTOPChKOI ijiel 1ie
o ii peanizanii. Biporigaum mMoxe 6yTu BapiaHT, 1[0
imest € HepeanbHOI 260 EKOHOMIYHO HeOIibHOW. Y
TaKOMY BUIIAZIKY BiJj Hei Kpallle BilMOBUTIICh paHille,
KOJIY BOHA iCHY€ /IMIIe B IIPOEKTI.

3. bisHec-naH - 1je iIHCTPYMEHT /I 3aMy4eHHA 30BHill-
HbOTO KaIliTasny, HeoOXifHOTo /1A peanizalil IpoeKTy.
bisHec-m1aH MicTUTD po3paxyHKMU Ipo ¢iHaHCOBI
acIleKTy Mayi0yTHBOro 0Oi3HecCy — CKibKY MOTPiOHO
CTapTOBOTO KamiTany Ha npupbaHHs oOMagHaHHS,
HirOTOBKY NpUMILIeHHS, IKUII JOXIiJ IlepenoadaeThest
oTpuMary, siK OyAyTb MOBEPTATUCH OOPIU KPeJUTO-
paM, AKUI CTYIIiHb PU3MKY HEINOBEPHEHHSA KOIITIB.
VYce 1le cTBOpIO€E HajliliHe, peasbHe MiAIPYHTA IJIA
n06YIOBY HiTOBUX, KOHCTPYKTUBHMX B3a€EMUH MK
MEIVYHUM 3aKJIa[OM Ta IHIIMMM OpraHi3alisiMu,
CTPaxOBMMM KOMIIaHiAMY, MifIpreMcTBaMU. 3a J0-
IIOMOTOI0 Oi3Hec-ITaHy KepiBHMK MEAVMYHOTO 3aK/Iay
Mae epeKOHaTV CBOIX MailOy THIX Ii/IOBMX ITapTHEPIB,
IO NiAIIPMEMHNIIbKA ifies € MEPCIEeKTUBHOI0, a TOTIOB-
He, 1110 MeAMYHMI 3aK/Ia]] Ma€ OOIPYHTOBAHY peabHy
nporpamy ii peamisarii.

4. DbisHec-11aH — I1e cr1ocib pO3BUTKY 0COOMCTYX YIIpaB-
JIIHCPKUX AKOCTEN aBTOPiB NIPOEKTY — KepPiBHUKA
MeJMYHOTO 3aK/Iajy Ta JI0ro 3acTyNnHMKiB. B mpoueci
PpO3po6Ku OisHec-IIaHY KepiBHUK HaOyBae JOCBiny
OLIiIHK)M YMOB KOHKYPE€HIjii, BTaCHIX IIepeBar B Op-
raHisanii HaTaHHA MEeIMYHUX IIOCTYT, GiHAHCOBOMY
na”yBaHHi Tomo. IIponec ycBijoMnenHs Takoi iH-
dbopmanii jae KOPUCHWUIT HOCBIf YIIPaBIiHHA.

ITporjec po3po6ku 6i3Hec-1IaHy PO3HOYNHAETHCA 3 Hop-

MyBaHHA iHpopMaLiliHOro 3abe3neyeHHs Mall0y THHOTO

6i3Hecy — 360py JOKYMEHTIB 4 JAaHUX IIPABOBOTO, COLi-

aJIbHO-€KOHOMIYHOT0, MEJMYHOTO, HAYKOBO-TEXHIYHOTO

XapakTepy, sAKi 3a0e3nedyloTh IOTpeby KepiBHMKA IIpU

OIIpaIf0BaHHi 6i3Hec-IIaHy.

3ycunns aBTOpiB Oi3Hec-IIaHy MOBMHHI OyTH Crpsi-

MOBAHHI Ha OJJ€p>KaHHA B IIEPIIy YEPry MapKETMHIOBOI

inpopmauii: BifomocTert mpo MaitOyTHI KOHTUHIEHTI

— CIIOXKMBAYiB MEIMYHMX IIOC/YT, PiBHA, AKOCTI Ta edexk-

TUBHOCTI MEOVYHMX IIOCNIYT, 1[0 OYAYTb HagaBaTWCS,

XapaKTEPUCTUKM Tajy3i Ta KOHKYPEHTIB, 1[0 HaJal0Th

nopibHi mocmyru.

Ha 3micr, cTpykTypy Ta 006csry 6i3Hec-IUIaHy BIIMBa-

I0Tb HACTYIIHI ¢pakTOpu:

1. ITini po3po6xu 6i3Hec-T1aHy: 3aTy4eHHs 30BHIIIHbO-
IO KaliTajy: KOMYHiKallil 3 TapTHepaMI1, MOJIe/TIOBAH-
Hs CUCTEMM YIPAB/IiHHA: BUABJICHHA Ta 3alI00iraHHs
pobem

2. Aypuropis mis siKoi Ipr3HadeHnit 6isHec-1aH. Bubip
ayguTOPil B CBOIO YEPry 3aJIeKNUTh BiJj IIOCTABIEHOI
METH: 3aJIy9€HHS 30BHIIIHBOTO KalliTaly, YKIaJaHHA
JIOTOBOPIB 3 ITapTHEpaMy, MOZE/IIOBAaHHS Mal0y THbOTO
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6i3Hecy, IOIepeHE BY3HAUYCHHS IIEPEeIIKOJ Ta IIJISAXIB
iX ITOO/TaHHA.

3. Posmip 6i3necy Ta 06¢csaru ¢inaHcoBUX nOTPed. UM
€ MaCHITaOHIINI TATPUEMHUIIBKUIT TPOEKT, UM
6Oinplne iHBeCTUIIN BiH MOTpebye, TUM IIMpIe KOO
IUTaHb Ma€e OyTu BUCBITIEeHO y 6i3Hec-IUIaHi i TM
HeTa/lbHIIIMMM Ta IPYHTOBHIIIVIMM MaloTh Oy Ty Bifi-
NoBifHi pospaxyHku. Hanpukmnaj, 0CBOEHHS HOBUX
Me[MYHIX TeXHOJIOTi TOTpeOye Oi/bI peTe/IbHOro Ta
JIeTa/IbHOTO ITIXOAY, HDK IIPOCTe PO3LIMPEHHs 06’ €My
MEIVIYHNX ITOCTYT.

4. Cneundika maitbytHporo 6isHecy. Cepa mennaHol
TOTIOMOTY Ta MEAVYHMX IIOC/TYT BHACTI/JOK CBOEI IIPU-
ponu notTpebye 6inbin 06’ €eMHOrO 6isHec-IIaHy, HDK
po3xpibHa TOpriB/s MpefAMeTaMM ririeHn ta caHiTapil.

Huxue HaBeleHO CTPYKTYypy OisHec-IIaHy, Opi€eHTOBa-

HOTO Ha 3a/Iy4eHHsA iHBECTMIIi Ta MOJENTIOBAHHA Mail-

OyTHBOTO 6i3HECY
Icuyrorh pisHi Bupu 6i3Hec-1taniB. PosrisHemo ix Tumo-

JI0TiIo.

1. IToBHwmit 6i3Hec-IIaH iHBECTUIIIIHOTO IPOEKTY BUK/Iaa-
€TbCs J1A1 IOTEeHLITHOro IIapTHepa abo inBecTopa MicTuth
PpesynIbTaTi MapKeTVHIOBOTO HOC/IIXKEHH, 0OTPYHTYBaH-
Hs CTparTerii OCBOEHHs PUHKY, epenbadyBaHi ¢iHaHCOBI
PpesynbTaTH.

2. KoHuenTyanpHuii 6i3Hec-1/1aH iHBECTULITHOTO IPOEKTY €
OCHOBOIO JI/Is1 [IEPErOBOPIB 3 IIOTEHIIIIHIM IHBECTOPOM 260
IapTHePOM /1A 3’ACYBaHHA CTYIEHIO JI0T0 3a1[iKaBlIeHOCTi
a60 MOXX/IVBOI IIPMYETHOCTI 10 POEKTY. MicTUTh K/TI040Bi
HO/IOKeHHsI Oi3Hec ITany 6es3 mertasmisanii.

3. DbisHec-11aH opraHisallii - BUK/Iaj] IepPCIEKTUB PO3BUTKY
MERMYHOTO 3aK/Mafy Ha MailOyTHIl ITaHOBMII mepiof i3
3a3HaYEHHAM OCHOBHUX BUPOOHMYMX i (iHAHCOBMX IIO-
Ka3HMKIB i porpaMu iiit.

4. BisHec-TIaH CTPYKTYPHOTO Minposniny (ueHTpy ¢iHaH-
COBOI BifMOBIA/NBHOCTI) - BUK/IAJ Ilepel KepiBHUITBOM
IJIAHY PO3BUTKY TOCIIOAAPCHKO] (OIepariiitHoI) AisIbHOCTI
CTPYKTYPHOTO IiJJpO3Aiy..

5. BisHec-mmaH (3asgBKa Ha KPeJUT) NS OTPUMAaHHA Ha
KOMEpIIiiiHill OCHOBI MO3MKOBUX 3ac00iB fyis pearnizaril
IHBECTUIIIIHOTO IIPOEKTY.

6. DbisHec-m1aH (3asBKa Ha IPAHT) A/ OTPUMAHHA KOIITIB 3
Iep>KaBHOTO O0IKeTy uu 61arofiitHux GoH/AIB st Bupi-
IIEHHs COLia/TbHO-3HAYYIIMX TPOOIEM.

bisnec-nnaH - e CBOEPiHMIT peKTaMHNI JOKYMEHT, Ha

IifiCTaBi IKOrO MApTHEPY I iIHBECTOPY MOXKYTh 3pOOUTHI

BUCHOBKMU He JINIIle TIPO Gi3Hec, ajie po 10To BIACHUKIB.

ToMmy BaX/IMBUM € He TiNbKM 3MicT Oi3Hec-IUIany, ane i

itoro Haje)xxHe opOpMIIEHHS
3arajpHi BUMOTY 10 HallMCaHHA Oi3Hec-IIaHy.

1. bisHec-1an Mae 6yTM CTUC/INM, IPOCTUM, aIeKBATHUM
CYTi MiATPUMEMHULIBKOTO MPOEKTY. [l HeBenMMKMUx
IPOEKTiB 00’eM 6i3HeC-TTaHy MOXKe Oy TV 0OMeXXeHUM
25 - 30 cTopiHKamu, I GibIIT MACIITAOHNX TPOEKTIB
HeoOXiiHO miaroTyBaTy foknafHimmii 6isHec-1iaH. ¥
6isHec-IUTaHi Cy1if yHUKaTH feTanizanii onycy Menmy-
HUX TEXHOJIOIiN, BUKOPUCTOBYBAT! 3araJbHOBiOMI
TepMiHM, iHpOpMalio BUKIaaTH B AiTOBOMY CTUII,
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ajie AKOMOra JOCTYIIHille.

2. bisnec-m1aH Mae 6y Ty pyHKLiOHaIBHNM, TOOTO MicTH-
TV TIIBKM TY iH(pOpMaIiiio, sKa IiKaBUTb OTEHIlia/lb-
Hux yntadis. [Ipu HeoOxifgHOCTI HOHaTKOBa iHpOpMalis
Mae OyTu puBefieHa B OJaTKaX.

3. bisHec-1y1aH NOBMHEH I'PYHTYBATUCSA HA PealiCTUYHUX
npunyiieHHAX. IIporuosu ta nepen0adeHHsA MAIOTh
Oy Ty 0OIpyHTOBAH] i MiIKpiNIeHi MOCU/TaHHAM Ha TeH-
JEeHLil PO3BUTKY ralysi, IpoBeeHi JOCTiKEeHHA PUH-
KY, BIACHUI JOCBiJ] Ta JOCBiJ HiANTbHOCTI KOHKYPEHTIB.

4.Y 6isHec-1UIaHi He CITif mifaBaTCA 3aJIBOMY OIITHMi3-
My. B npoueci 6i3Hec-nanyBaHHS Clif po3poOIATH
TPU BapiaHTH: ONITUMICTUYHUI, HaitO1/IbII BipOTigHMIT
Ta Harripmuit. lle cTBoproe neBHMit 3anac MiljHOCTI
6i3Hecy.

5. bisHec-11aH Mae 6yTM JIETKVIM JJ1 CIPUAHHA, YiTKUM
Ta JIOTIYHMM, TAaKVUM, {00 Y HbOMY MO>KHa OY/I0 LIBU/IKO
3HaiTH HeoOXifHy iHpopmanio. OTxe, B CTPYKTYpi
6i3Hec-TTaHy Tpeba BUAUIATY PO3finy Ta maparpadu.

6. bisHec-mman Mae 3abesnedyBaTit OXOpOHY KOH(i/ieH-
nirinoi indopmanii. B ymoBax koHKypeHLil inpopma-
1[isl IPO HaMipu, IePCIeKTUBHI IIPOEKTH, Ta CoCcoOm
BTiZIEHHS IX B )KUTTS MOXKe IIPENCTABIATH IHTEPEC I
HOTEHIL[{THNX KOHKYPeHTiB. ToMy Tpe6a KOHTpO/TIoBaTH
cdepy nommpeHHs OiHec-IIaHy.

ITpouec po3pobku 6i3Hec IIaHy Ma€e CBOI BHYTPIlIHIO

JIOTiKY, SIKa He JJO3BOJII€ aBTOPOBi OOMUHYTU KITI0YOBi

eTany 4boro npouecy. Hanpuknaj, HeMOXIMBO LOCTif-
YKYBAaTU PUHOK MaifOy THbOTO 6i3Hecy, He BUPIlIVBIIN, SIKi
KOHKPETHO MeINYHi TOCITYTH IJIAHYETbCSA 3aIIPOIIOHYBATH
HaCeJIeHHI0, HEMOXX/IMBO CK/IacTU peanbHUl MapKe-
TYHT-IUIaH 0e3 MOoIlepeJHbO IIPOBEEHOrO HOCTiI>KeHHS
PUHKY.
B T0J1 >Xe yac Ha MPaKTULi MOXXYTb OYTY IeBHi Binxm-
neHHs1. [IpMHIMIIOBYUM € Te, 1[0 ABTOpaM HeMMHYYe Tpeba
oIpaloBaTy Bci pospinm 6i3Hec-11aHy, a B mpoleci Jioro
MiITOTOBKM ITIOBEPTATICA IO BXK€ HANVICAHUX PO3/I/IiB I
INONOBHEHHS, YTOYHEHHS, JOOIPAIIOBaHHA.
PosrisiHeMo ocHOBHI pospinu 6i3Hec-TIaHy
[TpaBuia TexHiyHOro odopmiaeHHs 6i3Hec-IUIaHy Iie-
pen6avaroTh HasSBHICTb TUTY/IBHOTO APKYIIA, CTOPIHKI
3MICTY, pe3loMe Ha II0YaTKy Oi3Hec-ITaHy, OCHOBHUX
po3xiniB miaHy (BMpOoOHMYOro, OpraHisalilfHoro, Mapke-
TMHIOBOTO, (piHaHCOBOT0), JOATKIB B KiHIli 6i3Hec-1/1aHy,
[TOCM/TAHHS Ha BUKOPUCTaHI [pkepena iHdopmariii.
3MicTOBHA YacTUHA Oi3HeC-IIaHYy PO3IOYMHAETHCS 3
pestome. Pestome — 11e Kopotkuii (1 — 2 cTopiHKM) OIS
MiAIPUEMHUIIBKOTO MPOEKTY, I0r0 KIHY0BUX, Hall-
617bIII BOXK/IVBYX aCIEKTiB, 3JlaTHUX IIPUBEPHYTH yBary
MIOTEHIiITHNX iHBECTOPIiB Ta MApTHEPIB, 3alliKaBUTHU iX B
Hofa/IbLIiiT peanizalii 6i3Hec-IIaHYy.
OpieHTOBHMII ITepeTiK K/II0YOBMX aCIIeKTiB opraHisarii
6i3Hecy, SAKUI BUKITAJAETHCA B PE3IOME, TAKUIL:
® omnmc KOHIenmil 613Hecy, JI0TO MOXKJIMBOCTEN Ta IIe-
peBar, siKi MaOTh 3a0€31eYN TV KOHKYPEHTOCIIPOMOXK-
HICTb Ha PUHKY;

* BiZOMOC7TIi PO LIi/IbOBUII PUHOK 6i3HECY — OCHOBHI
KOHTVHTEHTH, 0COOMMBOCTI iX 06CHYFOBYBaHHH, ne-



BISHEC-TUTAHYBAHHA AK IHCTPYMEHT PEOOPMYBAHHA NMMC

penbadyBaHi 06’eMu HOCTYT;

* OCHOBHi Ilepef6avyBaHi MOKa3HMK (GiHAHCOBOI [{isI/Ib-
HOCTI MEJVYHOTO 3aK/IaJly — JOXiIHiCTb, IEPiOf] JOCAT-
HeHHs 6€3301TKOBOCTI Ta MOBepHEHH iHBeCTUIHITHIX
BUTPAT;

* XapaKTepUCTUKA 3ara/jibHIUX HOTPed y KOIITaX, HOpsi-
IOK Ta HAIIPSIMKMY iX BUKOPYICTaHHs, CTPOKM Ta popma
TIOBEPHEHHS KPENTIB;

* BimoMocTi po KommeTeHIito0 Ta mpodecioHaniaM Ke-
PIBHUKIB MEJMYHOTO 3aK/Iajy.

Pe3stoMe 3aBepIIyETbCsE 0COOMCTOIO OLIIHKOI0 KEPiBHUKIB

MEIMYHOTI0 3aK/Ia/ly Y/ aBTOPIB IiJIIPMEMHUIILKOTO IIPO-

€KTY BIpOTiTHOCTI yCITiXy Ta MOXX/IMBOIO PUSKKY.

HactynauM posgpinom 6i3Hec-IIaHy € XapaKTepuc-
TMKa ranysi. bisHec-maH OLiHIOETHCA iHBeCTOpaMM 3a
TIEBHUMM KPUTEPIAMU, OHUM 3 AKUX € Tajy3b, IO AKOI
Ha/IeKUTh BUOpaHuii 6isHec. SIKijo ramxysp Ta i prHOK
IIBY/IKO 3pOCTAIOTh, TO Ile CIPUATINBO 151 6isHecy. Tomy
XapaKTepUCTHKY ranysi Tpeda MOYnMHATH i3 CTUCIOTO Ta
06IPYHTOBAHOTrO aHaJIi3y CTaHy CripaB y BubpaHiit chepi
misnbHOCTI. [I/1g IbOTO HEOOXimHO:
® HaBeCTM 3arajIbHi BilOMOCTi IIPO IIOTOYHUI CTaH CIIPaB
® CTHUCIIO XapaKTepuU3yBaTy HOBIi JiiA Tamysi Megu4dHi

TEXHOJIOTiI Ta cepy IX MOMIMPEHHS;

® BU3HAYUTY HOBi YMHHUKMY, Ki MOXKYTb IOSUTUBHO 4N
HETaTMBHO IIO3HAYNTICA Ha PO3BUTKY r'ajTysi, po3uu-
PUTH 4¥ 3BY3UTY BUOPAHNUII CEKTOP PUHKY MEJVYHIX
MIOCTTYT.

Ixepenom indopmanii mpo cTaH BUOPAHOTO CEKTOPY
MEIVYHNX IOCIYT TA Tajays3i B LIJIOMY € pi3HOMaHITHI
Hy6ni}<aui'1', CTAaTMCTUYHI JJaHi, Pe3y/lbTaTy aHATITUYHNIX
TOCiPKeHb, 10 iX ToTyoTh MO3 Ykpainn, ranysesi Ha-
YKOBO-JOC/Ii/IHI IHCTUTYTU Ta MiCLI€Bi OPTaHM OXOPOHM
3popoB’s. I indopmanis € focTynHO0 11 He3anexHoI
nepesipku. Tomy aBTOpHU 6i3Hec-IIaHy MalOThb PETENTBHO
ii migbuparu Ta mepeBipsATH, 60 iHBeCTOPU Ta TApTHEPU
0co61mBO 4y TIMBi y 11t cdepi.

HacTynHMM KpOKOM € PO3KPUTTS MicClsl MESUYHOTO
3aKJIaZly B CUCTeMi MeJMYHOI JOIIOMOIY HACElIeHHI0. 3
1i€r0 MeTOI0 B 6i3Hec-1maHi moTpibHO:

1. Jlatu 3aranbHy XapaKT€PUCTUKY MEJUYIHOTO 3aKIay
Ta BU3HAUNUTU OCHOBHI Liji itoro pianbHocTi. IIpu
LIbOMY Ba)K/IMBO BKa3aTMu:

® CTHUCIWII MepeliK MeAMYHMX IOCIYT, AKi MalOTh Ha-
TaBaTHUCSA, Ta IOTEHI[iMMHI KOHTMHTEeHTN HaceJIeHHs,
HOTpeOy SAKUX Y JAHMUX MENUYHUX IOCTyrax OymyTbh
3a/10BOJIbHATHUCS;

® IHHOBALHY JiANbHICTb, CEKTOP PUHKY, AKNII IUIAHYE
3AMHATY MEAVYHNI 3aK/Ia]], IEPCIEKTUBY 3aIHATT
MANPYIOYNX HO3UIIN Y BUOPAHOMY CeKTOpi Memmd-
HYX TIOC/TYT Y1 MeAMYIHOI ZOIOMOTrY; MpuOyTKOBICTD
RisZIBHOCTI, piBeHb IIpodecionaniaMy nepcoHay;

* crajilo pO3BUTKY MENUYHOIO 3aK/Iajy B aHill chepi
IiATBHOCTI — IOYATOK, PO3IIVPEHHS, nepenpodi-
TIOBaHHA;

* reorpadilo pailoHy, Ha fAKill IVTAHYETbCS IOMMPUTI
MeIVYHi IIOCTyI;

*  XapaKTepUCTUKY HasBHOI MaTepialbHO-TeXHIYHOI 6asu
Ta MEPCIEKTUBH 1l pO3IMPEHHA.

2. IIpoBecTy aHa/i3 HOMEHK/IATYPY MEUYHMX ITOCITYT Ta
MeIMYHOI JOIIOMOTY, sIKa OyJie HaJaBaTICs, 3 ITO3ULIiI
iX MeMYHOI, COIia/IbHOI Ta eKOHOMIYHOI eeKTnB-
HOCTi, @ TAaKOX JIOJAaTKOBUX IIepeBar, SIKi OfEeP>XUTh
HNali€HT B JAHOMY MeOUYHOMY 3aknaji. [Ipu npomy
Tpeba 3BepHYyTHU yBary:

a) Ha Ti 0COOMMBOCTI MEMVYHMX TEXHOJIOTIIT, SIKi pOOIATH
MeIMYHY IIOCIYTY YHIKalIbHOIO, 3a0e3IeuyIoTh Ialji-
€HTY BUCOKY MeJM4YHY e(PeKTMBHICTb Ta NORATKOBI
3PYYHOCTI Ipy ii ofep>KaHHi;

b) Ha HasBHICTh aBTOPCHKUX CBIJIOITB, IATEHTIB, BUHA-
XOJ[iB Ta mocuiaHHs Ha odilfiliHe BUSHAHHS 3aCTOCO-
BaHMX METOAVK JJIarHOCTMKM Ta JIIKyBaHHA, CIIMCOK
BITUM3HAHNX Ta 3apy6i>1<me MeIMYIHIX 3aK/IaJiB, 10
YCIIIITHO BUKOPVCTOBYIOTD 3aIIPOIIOHOBAHI METOIVIKIA.

B xiHLi gaHOTO PO3JinMy Cnifi pOSKPUTU NEPCIEKTUBA

6i3Hecy — pO3IIMpPeHHs 00CATY MeAUYHUX HOCTYT 4

Me[IMYHOI JOTIOMOTY, MO/IaJIbIIOrO YAOCKOHA/JIEHHA Me-

IVYHUX TeXHOJIOTilA.

MapkeTnHIoBi BOCIJ[)KEHHs € OCHOBOIO /I Iifro-
TOBK) PO3JIiTy MapKeTUHI-IIaHy. IleHTpanbHe Micne B
MapKeTHHI-IUIaHi 3aiiMae Bubip crparerii MapkeTuHry. B
IV POKOMY PO3YMiHHI CTPATETiA MAPKETUHTY — L€ CHCTeMA
KOHKPEeTHUX CTpareriii 1mono Bu6opy Ta GopMyBaHH:
® LiTbOBOTO PMHKY MEJMYHUX ITOCIYT;
® HOMEHK/IATypM MeNVYHMX MOCTYT Ta iX XapaKTepuc-

TUKa;

* cucremy 30yTy Ta peanizawii mocmyr;

® MOMTUKM LiHOYTBOPEHHS;

® CHUCTeMM NPOCYBaHHA MEAMYHMX Ta 03[JOPOBYMX IIO-
CIIyT Ha PUHOK;

® METOfiB peanisanii peK1aMHOI KOMIIaHil Ta BUTPAT HA
11 MpoBefEeHH.

3aK/II0YHOIO YaCTVHOIO MapKeTUHT-IIJIaHy € 0OIPYHTOBa-

He IIPOTHO3YBaHHs 00CATiB BUpOOHUIITBA Ta peaisaril

MEMYHYX ITOC/TYT Y iHIIMX IPOAYKTiB Bupo6HuKa. ITpo-

THO3YBaHH: 00CATriB BUPOOHUITBA MOXKe 3i/ICHIOBATHC:

1) 3a yacom; 2) 3a OKpeMUMM BUAaMM IPOAYyKLil; 3) 3a

IIeBHVIMM IPYTIaMI CIIOXKMBAYiB

BupoOHuunit miaH, IPyHTY€ETbCS Ha MapKETUHIOBUX
IPOrHO3ax 00’€MiB MeAMYHNX HOCTYT, BUPOO/IEHOI Ipo-
AYKIi Ta ix HOMeHK/1aTypi. [onoBHa MeTa IbOro posziny
6i3Hec-TTaHy — IIepPeKOHATY IIOTeHIia/IbHIX IHBECTOPIB,
1[0 BY y 3MO3i peasbHO 3a0e3nednTy HafJaHHs Meud-
HIX ITOC/TYT TOTPiOHOI HOMEHK/IATYPH Ta B HEOOXiHOMY
06’emi . BomHoUac, 3 TIOITIANY IMPAKTUYHOI KOPUCTI I
BUPOOHMKA, BUPOOHNYMII IVIAH Biflirpae gys>ke Ba>K/IMBY
POJIb, TIOJIETIIYIOYN B Maii0y THbOMY YIIPaB/IiHHS BUPOO-
HYIITBOM MEIVMYHUX NOCIYT. IHdopMaliis, sika HaBOJUTHCS
B BUPOOHMYOMY II/IaHi, Aati MOKe Oy TV BUKOPUCTaHA IS
OTPAI[OBAHHS BUPOOHMYNX rpadikiB, CKTalaHHS KOIITO-
pyCy BUPOOHMYMX BUTPAT, LIiH HAa MENUYHI ITOCITYTH YU
TOBapM, IVTAHYBAHHS JOXO/iB Ta IPOLUIOBMX HA/IXO/[>KEHD.
Ortxe, 6i3Hec-IUIaH SIK JOKYMEHT /151 BHY TPILIHBOTO KO-
PUCTYBaHHS Mae OyTH [leTalbHUM IUITAHOM BUPOOHNYOL
nismpHOCTI. Ile mae sMory BUpoOHMKY po3B’si3aTi 6arato
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po06sieM Iiie 3a3/ajeriab, Ha Marnepi, paHile Hi>XK KepiB-
HVKJ IIPOEKTY IEPEVIyTh 10 KOHKPETHUX JIilA.

ITpnBabnMMBicTh NPOEKTY Ta JIOTO YCIIiX B 3HAYHIN Mipi
3aJIeXUTD Bif AiOBYUX HABMYOK i Mpodecionanismy jioro
KepiBHMKIB. ToMy opraHisaniifHuit IwiaH, B AKOMY po3-
IJISIIAI0THCS KAIPOBi IMTAHHS, 3aliMa€ 0COOMMBe Micie
cepef iHIIMX po3piniB Oi3Hec-IIaHy.

OcHOBHUMN LiAMM OpraHi3alilfiHOrO IJIAHYy € Iepe-
KOHAHHA IOTEHIIia/IbHUX iHBECTOPiB Ta KPEAUTOPIiB B
IOIiNbHOCTI BOpaHOI opraHisaliliHo-1paBoBoi hopmu
6i3Hecy Ta CIPOMOXXHOCTI KOMaHIY MeHeIKepiB i iHmoro
MEIVYHOTO IIEPCOHAIy peasli3yBaTy iHHOBALIiIHMI TIPO-
exT. Pepopmysanus IIMC]I srigHo pekomenpanism MO3
Ma€ 3[iJICHIOBATVCh IIJIAXOM IIEPETBOPEHHA KOMYyHalb-
HJIX 3aK/IaJjiB OXOPOHM 3[JOPOB’s, IJ0 HMHI MalOTh CTATYC
OI0/PKeTHUX YCTaHOB,y KOMYHa/IbHI HEKOMEpPLiiiHi mif-
npuemctBa. Lle 3armobirae MoXIMBOMY HajMipHOMY I10-
HAaTKOBOMY HaBaHTa>KEHHIO, HE[IONYIIIeHHIO OaHKPYTCTBA
Ta CKOPOYEHHIO icHyI0401 Mepesxi KomyHampHux 303 [3].
TeputopianpaMM rpoMazaM peKOMEHAYETLCA BKIIOYATI
303, mo nepeTBOpPEHi Y KOMYHa/IbHi HEKOMEPLiiiHi Mmif-
TIPMEMCTBA JIO IIEPEIKiB, 110 He Mi/i/IAraloTh IpYBaTH3alii
(3a aHasOTi€ 3 KA3€HHMMMU ITiATIPUEMCTBAMN)

Opranisaniituuii 1ad CK/IAaJA€eTbcsA 3 TaKMUX Iifpo3-
miniB: 1) opranisamniiiHna ¢opma 6isHecy; 2) moTpeba
MEIMYHOTO 3aK/IaJy B YIPaBIiHCbKOMY Ta MEAVUYHOMY
repcoHarti; 3)BiloMOCTi PO BIaCHUKIB MEUYHOTO 3a-
KIany (SIKIO 3aK/Iaj Hefep>KaBHOI (OpMU BIACHOCTI); 4)
opranisaniifHa cxema yIpaBlIiHHS; 5) Kaf[poBa IIONITHKA
Ta CTpareris.

Dynp-sika migIpreMHMIbKA [is/IbHICTD OB’ s3aHa 3
PU3MKOM, TOOTO MOXX/TMBICTIO HACTaHHSI TIEBHOI HECIIPU-
ATIVBOI MOJII, [0 3yMOBJ/IIO€ 3arpO3y BTPATU MEMYHIM
3aKmaioM npubyTKy abo nosaBy 36urtkis. HasgBHicTb pu-
3MKY ITOSICHIOETBCS THM, 11O BCi PMHKOBI Cy6’€KTY rOCIIo-
TapIOBaHHA [ilOTh B YMOBaX 4aCTKOBOI HEBM3HAYEHOCTI
— HETOYHOCTI OLIiIHOK PO3BUTKY PUMHKY, Jii KOHKYPEHTIB,
BificyTHOCTI BuuepnHol iHpopmanii mpu ckragaHHi
6i3Hec-mmany. Posnin 6isnec-nnany “Ouinka pusnkis”
MIOBMHEH JaTH BiJiTIOBi/ib Ha IBa MMTAHHA: O-IIEepIIIE, YN
KepiBHMIITBO MERMYHOIO 3aK/Iajy HOCTaTHBO ITMOOKO
PO3yMi€ Ta ypaxoBye pU3UKH, IIOB’I3aHi 3 JAHUM BUJOM
6i3Hecy; IO-IpyTe, YU MO>Ke BOHO PO3pOOUTH BifIIOBif-
HIII IIJIAH JIifl B pa3i BUHMKHEHHA KPM30BOI CUTYallil.

DiHaHCOBUII IVTaH € KJIIYOBUM PO3JIiIoM Oi3Hec-IIaHy.
TonoBHa MeTa piHAHCOBOTO IVIAHY — Y3araJIbHUTU OCHOB-
Hi IIOJIO>KeHH BCIiX IONepelHiX po3finiB 6isHec-IIIany,
IIpefCTaBUTH iX B BapTicHiit popmi, BusHAINTH HOTPeOy
TTAHOTO 613Hecy B {HBECTUIIIsIX Ta OOIPYHTYBATH HOLi/Ib-
HIiCTb peasnisaljii NigIpueMHNIIbKOTO IpoekTy. PinaHco-
BII TI/IaH TOBMHEH MICTUTH TaKi OCHOBHI mifipospinm: 1)
IUTaH JJOXOJIiB Ta BU/JATKIB; 2) II/TaH IPOIIOBUX HA/IXOIKEHD
Ta BUIUIAT; 3) IIaHOBMI 6aaHc; 4) odikyBaHi ¢piHaHCOBI
KoedimieHTn.

Ockinbku GiHAHCOBMIT TIAH Ma€ ITPOTHO3HMIT XapaKTep,
TO B TEKCTOBIl1 YacTUHi PiHAHCOBOTO IVIAHY CTIifl IIPOBECTH
peTeNbHNIT aHaIi3 3pOOIeHNX IPUITYILeHb, OLIHNUTH, Ha-
CKi/IbKM BOHM 3aC/IyTOBYIOTH Ha J0Bipy. SKkio 6isHec-1maH
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CKJIQJIA€ThCA [JIA MOJATBLIOTO PO3BUTKY MiIIPYEMHNLIBKOT
JiAIBHOCTI, TO KOPMCHO HABECTM AVMHAMIKy OCHOBHUX IIO-
Ka3HMKIB 3a MUHY/I pokut. PiHaHCOBUI I/IaH € OCHOBOIO JIJIA
CK/IaJIaHHs PO60YOro OIOKETY MiIIIPUEMHUIIBKOTO ITPOEKTY.

B 3B’a3Ky 3 TuM, mo Oynb-akuil GiHaHCOBUII aHai3
Mali0yTHBOTO XapaKTepU3YETbCs IEBHUM CTYIIEHEM He-
BM3HA4YeHOCTI, y GiHaHCOBOMY IUIaHi C/1ij] OIIpaliboByBaTy
JEKiZbKa BapiaHTiB IIPOJiN: IECUMICTUYHNIA, 10 IPYHTY-
€TbCs HA KOHCEPBATVBHYX IPUIYIIEHHAX; TOMipKOBaHMIA,
3 ypaxXyBaHHAM CYKYIIHOCTI K IIO3UTMBHIUX, TaK i Hera-
TUBHMX PaKTOPiB; ONTYMICTUYHNIA, IIJ0 BPaXOBY€E IIOBHUI
noTeHILian 6isHecy.

bisnec-nyian Ma€e 3aBeplIyBaTUCh BUCHOBKaMMU, Ji€ CITifl
HaBeCT OOIPYHTOBAHY [yMKY aBTOPIB IIPO NEPCHEKTUBY
BUOPAHOTO IIPOEKTY: IPOTHO3HI TeMI 3pOCTAHHS 00 €MIB
TisIbHOCTI, HpI/I6YTKOBiCTb JiAMbHOCTI, TIEPiOf; OKYITHOCTI
IHBECTULIIVHNX KOLITiB, MEIMYHY, COLia/IbHY Ta €EKOHOMI4-
HY e(eKTUBHICTb JIIKYBa/IbHO-IIPO(IIaKTUIHUX 3aXOfiB.

BUCHOBKU

BisHec-n1an 03BOIsIE BUPIMNTH psif IPOOIeMU: pO3y-
MiHHA 3arajbHOTO CTaHy CIIPaB Ha JAHUIT MOMEHT; IIPe]-
CTaBJICHHS TOTO PiBH, SIKOr0 Tpeba HOCATTY; ITAHYBaHHS
IIpoliecy NepPeXofly 3 OGHOrO CTaHy B iHmmii. Bin BK1rovae
PO3pOOKY MeTH i 3aBJaHb, SKi CTOATH Iepef HMifIpIeM-
CTBOM Ha IIEPCIEKTHBY, OLIiHKY IAHOTO CTAaHY €EKOHOMIKH,
CWIBHMX i CTaOKMX CTOPiH BUPOOHMIITBA, aHAJII3 PUHKY
Ta iHpopMalilo npo KIieHTiB. B HbOMY HogaeThbCs oLjiHKa
pecypciB, HeOOXITHX JIs1 JOCATHEHHS IIOCTAB/ICHOI METH
B YMOBaX KOHKYPEHIII.

Takum 4umHOM, 6i3Hec-IUIaH, MO-IeplIe, MOXKe OyTH
BUKOPUCTAHUIL 11 pO3pOOKM KOHIENLil pO3BUTKY
IIIMC], nns peTtanpHOro BifillpallloBaHHSA cTpaTerii,
IJ1 TIOTIepePKEHH IOMUIOK Ha ITaIepi, a He B peajibHo-
CTi IIUIAXOM JIeTaJIbHOTO aHa/li3y MapKeTUHIY, ¢iHaHCIB
BUPOOHNYOI TisTBHOCTI THIIPUEMCTBA.

ITo-npyre 6i3Hec-1IaH € IHCTPYMEHTOM, 3@ JIOIIOMOTOI0
SIKOTO MO>KHA OL[iHUTU (PaKTUYHI pe3y/IbTaTy JisIbHOCTI
MiAIPUEMCTBA 3a BUSHAYEHUII TIEPiof,.

ITo-Tperte 6isHec-11aH € 3aCOO0M 3aTy4eHH:, 00 «10-
6yBaHHs» KowTiB. [IpaBuibHe i mpopymaHe 6isHec-1Ia-
HYBaHHs — Lie XOPOIINII CIIOCi0 BifjIryKkaTy iHBeCTOpiB [ist
peanisanii 3afilyMaHux 1aHiB. PeTenbHi pospaxyHKu Ta
00’eKTHBHe IIOfaHHs iHpOpMalil J0/al0Th Bary Oy/b-sKO-
MYy €KOHOMI4HOMY 3alyMy i Jal0Th 3MOTr'y JIO 3a/Iy4eHHA
1103a010/KeTHOTO (piHAHCYBaHHS.
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DOAATOK 1
bisnec-nyan iHHOBaNifiHOrO NpoOeKTy ,,OnTuMisanis
IIMC]] Ha 3acamax ciMelmTHOI MeqUIIVTHI

1.
2.
3.
3.1.
3.2
3.3.
3.4.
3.5.

3.6.

4.1.

4.2.

4.3.

4.4.

4.5.

TutynpENMIT apKy1I.

3MmicT 6i3Hec-IIaHy.

Pesrome

Onuc xoHUenuii HafaHHA IepPBMHHOI MEeAMKO-Ca-
HiTapHOI IOIIOMOIM Ha 3acafiaX jiKaps 3arajabHOI
NIPaKTUKU-CIMETHOI MEJVIIIVIHY

Bigomocri npo gemorpacgiuny curyariiio, CTaH 3fo-
pOB’si, Ta moTpebu HaceneHHs: B [IMCM]]
3arajipHa oTpeba y Komrax, HeoOxifHa is1 opraHi-
3anii gisyrbHOCTI aMOymaTOpii ciMeliHOI MegMIVHY
OcHoBHa MeTa Ta 3aBJJaHH: IIPOEKTY.

OCHOBHI NIPOTHO3HI XapaKTepPUCTUKN MeJUYHOI,
corianpHOl Ta eKOHOMIYHOI e(DeKTUBHOCTI [Iisi/ib-
HocTi aMOynaropil ciMeiTHOI MegVIMHA

OwiHKa aBTOpPiB MPOEKTY PO BipOTiiHICTD ycmixy
MIPOEKTY

XapakTepuctuka femorpadiunoi curyanii, crany
3/JOpOB’sl HacelleHHsI [i/IbHULI, MaTepiaTbHO-TeX-
HivHOI 6a3u nikapcpKoi amOynaTopil.
OxapakTepusyBaTy 0co61IMBOCTI opraHisanii
[IMC]] na ginpHuUIL MOB’s13aHi AemMorpadivHo0
CUTYalli€10, 3aXBOPIOBAHICTIO, COLiaJIbHO-EKOHO-
MiYHUM CTAaHOM HacCe/leHH:A

OxapakTepusyBaTy MoTpeby Hace/leHHs AiMbHUII
B NIEPBMHHIN MeJMUKO-CaHITApHIN JONMOMO3i Ta
MOXX/IUBICTD 3a/I0BOJICHHS IOTPEO.

BusiButu ipo6iemu, 1[0 BUHMKAIOTD B OpraHisariii
[IMC]I Ta BUSHaYUTY NUIAXK IX PO3B’sI3aHHSL.
BusHauuTH MOXX/IMBOCTI 3a/y4eHH:A JOJATKOBUX
mKepen (piHaHCYBaHHA Ta MiIBUINEHHSA MOTMBALIl
B JIisI/IPHOCTI /TiKapiB 3arajbHOI IPAKTUKY CIMEHOI
MeIMLIVIHN.

OxapakTepusyBaTi MOXX/IMBOCTI 3MiHM OpraHisa-

5.1.
5.2.
5.3.
54.
6.1.

6.2.
6.3.

6.4.
7.1.
7.2.
7.3.
7.4.
7.5.

7.6.

8.1

8.2.

8.3.

9.1.

9.2.
9.3.

L[ilfHO-TTPaBOBUX (HOPM IOCIIOAPCHKOI IiS/TBHOCTI
aM6yHaTopi'1' CiMelTHOI MeIUIIVHMN.
MapxkeTuHr-1iaH.

Crparerisi MapKeTHHTY.

CouianbHNI MapKeTUHT

BayTpimHii MapkeTHHT

[Tepen6auyBaHi 06CsAIM HafAaHHS MEANYHNX IIOCTYT.
Bupo6bumymii niaH.

OCHOBHI HalIpAMKM [i/IbHOCTI Ta MeVYHI TeXHO-
norii, mo 6yxyTh BUKOPUCTOBYBATHCh.

Heo6xinHe 06agHaHHsA Ta yCTaTKYBaHHS.
Butrparni marepianu: MefuKaMeHTH, peaKTUBH,
MPOJYKTYU XapyyBaHHS.

Bupo6uudi Ta HeBUPOOHMYI MPUMITIIEHHS
Opranizaniiianii nias.

OprasnisaniitHo-nipaBoBa ¢popma oprasisarii amoy-
JIATOPil CiIMENTHOTO JIiKaps.

Opranisaniiina cuctema ynpasIiHHA

[ToTpeba B mepcoHai Ta poboTa 3 IEPCOHATIOM
Bsaemonist amOymatopii 3 BTOPMHHOIO Ta TPETUH-
HOIO JIAHKOI0 MEIMYHOI JOIIOMOTIH

Bsaemopis 3 opraHamMy MicLieBOTO CaMOYIIPaBIliHHA
Ta TPOMaJICbKVIMU OpraHi3aniamn

Kagposa nosituka ta cTpaTerii.

QiHaHCOBUII IJIAH.

[ToTpeb6a B iHBECTUIiAX T TOTOYHUX KOIITAX
I>xepena GpiHaHCYBaHHA Ta MOXK/IMBOCTI 3a/TyYeHHS
103a0I0>KEeTHUX KOIITIB

Cucrema omiaTu npaui Ta MaTepiajbHe CTUMYIIIO-
BaHHA

Ouninka GiHaHCOBMX PU3UKIB.

Tunm MOXIMBMX PUSKKIB.

Cnocobu pearyBaHH:

YnpasiHHA GiHAHCOBUMM PU3MKaMU
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Angelika Baranowska, Magdalena Stefanowicz-Rutkowska, Wojciech Matuszewski, Elzbieta Bandurska-Stankiewicz
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STRESZCZENIE

Na cukrzyce choruje 425 milionéw os6b na swiecie. U chorych na cukrzyce niedostateczna kontrola glikemii wiaze sie z wysokim ryzykiem rozwoju powikfan mikro- i makronaczyniowych.
Ostatnia dekada istotnie przyczynita sie do poszerzenia wachlarza mozliwosci terapeutycznych w leczeniu cukrzycy typu 2 o nowe leki, ktdrych dziatanie nasladuje lub moduluje procesy
fizjologiczne zachodzace w organizmie ludzkim. W pracy podsumowano najwazniejsze wnioski dotyczace stosowania czterech grup nowych lekdw: tiazolidinedionéw, analogéw
glukagonopodobnego peptydu 1, inhibitoréw dipeptydylopeptydazy-4 orazinhibitordw kotransportera glukozowo-sodowego 2, na podstawie przegladu najnowszego pismiennictwa.
Leki te dziataja skutecznie przeciwhiperglikemicznie oraz posiadajg liczne korzystne efekty plejotropowe, w tym bezpieczny profil sercowo-naczyniowy. Jednak wiele mechanizméw
dziatania oraz skutkéw terapii, wiaczajac dziatania niepozadane, nowymi lekami przeciwcukrzycowymi pozostaje nadal niejasnych i wymaga dalszych badan klinicznych.

SEOWA KLUCZOWE: cukrzyca, leczenie, tiazolidinediony, analogi glukagonopodobnego peptydu 1, inhibitory dipeptydylopeptydazy-4, inhibitory kotransportera
glukozowo-sodowego 2

ABSTRACT

425 million people worldwide suffer from diabetes. In patients with diabetes, insufficient glycemic control is associated with a high risk of developing micro- and macrovascular
complications. The last decade has significantly contributed to extending the range of therapeutic options in the treatment of type 2 diabetes with new drugs that mimic or
modulate physiological processes in the human body. The paper summarizes the most important conclusions regarding the use of four groups of new drugs: thiazolidinediones,
analogues of glucagon-like peptide 1, dipeptidyl peptidase-4 inhibitors and glucose-sodium 2 glucose cotransporter inhibitors, based on a review of the latest literature. These
drugs have an anti-hyperglycemic effect and have numerous beneficial pleiotropic effects, including a safe cardiovascular profile. However, many of the mechanisms of action

and effects of therapy, including side effects, new antidiabetic drugs remain unclear and require further clinical trials.

KEY WORDS: diabetes mellitus, treatment, thiazolidinediones, glucagon-like peptide 1 analogues, dipeptidyl peptidase-4 inhibitors, sodium glucose cotransporter inhibitors 2

WSTEP
Dane epidemiologiczne od wielu lat wskazujg na bardzo
dynamiczny wzrost chorobowosci na cukrzyce typu 2
(T2DM). Wedlug najnowszego 6smego wydania Atlasu In-
ternational Diabetes Federation (IDF), na cukrzyce choruje
425 miliondw os6éb dorostych na $wiecie, tj. 8,8% $wiatowej
populacji, dodatkowo ponad milion dzieci i mlodziezy tak-
ze jest obcigzonych tym schorzeniem. Szacuje si¢, ze w 2045
roku liczba ta wzro$nie o 48% — do 629 milionéw (9,9%).
Ponadto u 352 milionéw oséb wystepuje nieprawidiowa
tolerancja glukozy (IGT - impaired glucose tolerance).
W 2017 roku 3 miliony oséb zmarlo z powodu cukrzycy.
W Polsce w ubieglym roku liczba dorostych chorych
na cukrzyce byla szacowana na 2 235 800 oséb, ponadto
milion 0s6b nie wiedzialo, ze jest chorych. Zarejestrowano
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18 tysiecy zgondéw zwigzanych z cukrzycy. 14 540 dzieci
i mlodziezy chorowalo na cukrzyce typu 1 [1].

U oséb chorych na cukrzyce niedostateczna kontrola
glikemii wigze si¢ z wysokim ryzykiem rozwoju powiktan
mikro- i makronaczyniowych. Rodzaj terapii i jej skutecz-
no$¢ maja wplyw na kondycje psychiczng i fizyczng, a takze
jako$¢ zycia pacjenta. Stopien wyréwnania metabolicznego
cukrzycy w Polsce oceniano w badaniu PolDiab: dobre
wyréwnanie cukrzycy typu 1 (hemoglobina Alc [HbAlc]
<6,5%) stwierdzono u 3,5%, a cukrzycy typu 2 (HbAlc
<7,0%) u 24,2% [2]; wsrdd pacjentéw poradni diabetolo-
gicznych z cukrzyca typu 1 u 17,4%, a z cukrzyca typu 2
trwajaca ponad 5 lat u 52,6% [3].

Przedstawione dane epidemiologiczne wskazujg na
potrzebe intensyfikacji leczenia oraz poszukiwania no-
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woczesnych metod terapii i monitorowania glikemii
poprawiajacych kontrole metaboliczng oraz zmniejsza-
jacych ryzyko ostrych i przewlektych powiktan cukrzycy.
Patofizjologiczng podstawe do ingerencji terapeutycznej
w poszczegélne patomechanizmy T2DM zaproponowat
DeFronzo w2009 roku pod postacig nowego paradygmatu
opisujacego ,zlowieszczy oktet patomechanizmow” [4].
Autor wskazuje, oprocz gtéwnych patologii prowadzgcych
do rozwoju T2DM, takich jak insulinooporno$¢ komodrek
mie$niowych i watrobowych oraz niewydolnosci komo-
rek P trzustki, takze na inne przyczyny: nasilong lipolize,
upos$ledzony efekt inkretynowy, hiperglukagonemie,
zwiekszong reabsorpcje glukozy w nerkach oraz insuli-
nooporno$¢ mézgowa (dysfunkcje neurotransmiteréw).
Ostatnia dekada istotnie przyczynila si¢ do poszerzenia
wachlarza mozliwosci terapeutycznych w leczeniu T2DM
o nowe leki, ktorych dzialanie nasladuje lub moduluje
procesy fizjologiczne zachodzace w organizmie ludzkim.

LECZENIE PRZECIWCUKRZYCOWE

Podstawowa metodg terapii T2DM jest postepowanie
niefarmakologiczne polegajace na wdrazaniu prozdro-
wotnego stylu Zycia, obejmujacego urozmaicong diete,
regularny wysilek fizyczny, niepalenie papieroséw, uni-
kanie spozycia alkoholu oraz dbanie o optymalny czas
snu i redukeje stresu, a takze farmakoterapia z uzyciem
lekow przeciwcukrzycowych [5]. Najstarszym lekiem
przeciwcukrzycowym jest insulina odkryta w 1922 roku
[6]. Pochodne sulfonylomocznika, pochodne biguanidow
i inhibitory alfa-glukozydazy odkryto odpowiednio w la-
tach 1940, 1950 i 1980 [7-9]. Pod koniec XX wieku do
leczenia cukrzycy wprowadzono leki bedace agonistami
receptorow aktywowanych proliferatorami peroksysoméow
gamma (PPAR-y - tiazolidinediony — peroxisome prolife-
rators-activated receptors) [10]. W XXI wieku uzyskano
leki wptywajace na uklad inkretynowy oraz kotransporter
glukozowo-sodowy 2.

TIAZOLIDINEDIONY
Struktury komoérkowe, zawierajace katalaze i peroksydaze
zostaly opisane po raz pierwszy w 1954 roku. Christian de
Duve oraz Albert Claude wraz z Georgem E. Palade w 1974
roku otrzymali Nagrode Nobla w dziedzinie fizjologii i me-
dycyny za caloksztalt swoich prac nad peroksysomami [11].
PPAR-y to receptory nalezace do nadrodziny receptoréw
jadrowych, ktérych gtéwnym mechanizmem dzialania
jest modyfikacja ekspresji licznych genéw zwigzanych
z metabolizmem poprzez aktywacj¢ jadrowych czynnikow
transkrypcyjnych [12]. Nalezy zaznaczy¢, iz w ludzkich
komorkach, w przeciwienstwie do badan doswiadczal-
nych prowadzonych na zwierzetach, agonisci PPAR nie
powoduja proliferacji peroksysomow, lecz jedynie nasile-
nie ich aktywnosci [13]. PPAR-y s3 izotypami obecnymi
gtownie w tkance tluszczowej, jelicie grubym, nerkach
i mie$niach szkieletowych. Gléwna funkcja, jaka przy-
pisuje siec PPAR-vy, jest regulacja adipogenezy i procesu

roznicowania preadipocytéw w dojrzale komorki tkanki
tluszczowej. Tiazolidinediony (TZD) odgrywaja takze
wazng role w uwrazliwianiu komorek na insuling — zmniej-
szajg insulinooporno$¢ nie zwiekszajac istotnie wydzie-
lania insuliny. Ponadto indukuja redystrybucje trzewnej
tkanki tluszczowej do mniej aterogennych magazynow
podskornych [14]. Liczne badania wykazaty zmniejszenie
skurczowego ci$nienia tetniczego krwi (SBP — systolic
blood pressure) o 1,6—20 mmHg i rozkurczowego ci$nie-
nia tetniczego (DBP — diastolic blood pressure) o 1,4-17
mmHg [15]. W odniesieniu do profilu lipidowego, TZD
zwigkszajg stezenie lipoprotein o duzej gestosci (HDL
— high density lipoprotein), w szczegdlnosci pioglitazon
obniza stezenie triacylogliceroli (TG — triacyloglicerole)
oraz promuje przemiany lipoprotein o niskiej gestosci
(LDL — low density lipoprotein) do mniej aterogennych
[16]. Ponadto, TZD mogg zmniejsza¢ wydalanie albumin
z moczem [17] i poprawia¢ wyniki testoéw watrobowych
u pacjentow z niealkoholowym stluszczeniem watroby
(NAFLD - nonalcoholic fatty liver disease) i parametry
histologiczne niealkoholowego stluszczeniowego zapalenia
watroby (NASH - nonalcoholic steatohepatitis) [18]. PPAR-
-y sa rowniez zaangazowane w proliferacje, roznicowanie
i przezywalno$¢ innych niz adipocyty komorek - ligandy
PPAR-y byly opisywane jako czynniki hamujace wzrost
oraz indukujace apoptoze komorek, w tym komorek no-
wotworowych [19, 20].

Kwestia skutecznosci TZD w poprawie profilu glike-
micznego u pacjentéw z T2DM musi by¢ rozpatrywana
w kontekscie doniesien o ich istotnych dzialaniach nie-
pozadanych. Jako najczestsze wskazac nalezy uogdlnione
obrzeki obwodowe, cze$¢ doniesien méwi o mozliwosci
wystapienia obrzeku tkanki podskdrnej (anasarca), wtornie
przyczyniajace si¢ do zmniejszenia wartosci hematokrytu
wskutek hemodylucji [21, 22]. Pozostale dzialania niepo-
zadane TZD to: wzrost masy ciala — uwarunkowany od-
kladaniem tkanki ttuszczowej oraz zatrzymaniem pltynow
wskutek zwigkszenia resorpcji sodu i wody [23], hipertrofia
i niewydolno$¢ miesnia serca, zaburzenia okulistyczne pod
postacia obrzeku plamki zottej. TZD wywieraja réwniez
niekorzystny wplyw na tkanke kostng, prowadzac do
zwigkszenia ryzyka zlaman. Mechanizm patologicznej
przebudowy tkanki kostnej zalezy od zaburzenia réwno-
wagi pomig¢dzy aktywnoscig osteoblastow i osteoklastow,
z przewagg procesow kosciogubnych [24]. Ponadto, istnieja
pewne obawy dotyczace wzrostu ryzyka wystepowania raka
pecherza moczowego, potencjalnie zaleznego od ekspozycji
na dawke i czasu leczenia [25]. Nalezy rowniez zaznaczy¢
podwyzszone ryzyko wystapienia niepozadanych interakcji
farmakokinetycznych w trakcie stosowania pioglitazonu,
metabolizowanego gltéwnie przez cytochrom CYP3A4,
ktéry odpowiada za biotransformacje wielu innych po-
wszechnie stosowanych klas lekow [26, 27]. Ocena ryzyka
sercowo-naczyniowego (CVD — cardiovascular disease)
dokonana dla pioglitazonu w randomizowanych badaniach
klinicznych (RCT — randomized controlled trial) PROactive
(28], IRIS [29] oraz TOSCA.IT [30] bedaca poréwnaniem
TZD z pochodnymi sulfonylomocznika pozwala przypusz-
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cza¢, ze stosowanie TZD moze wigza¢ si¢ z mniejszym
ryzykiem CVD w poréwnaniu z leczeniem pochodnymi
sulfonylomocznika.

Pioglitazon (Pioglitazone Bioton®) i rosiglitazon (Avan-
dia®) pojawily si¢ w Stanach Zjednoczonych w 1999 roku,
a w Europie - rok podzniej. Rosiglitazon zostal wycofany
z Unii Europejskiej w 2010 roku z uwagi na wzrost cze-
stoéci epizodow udaru mozgu i zawalu migsnia sercowego.
W Stanach Zjednoczonych lek zostal wycofany z monote-
rapii i byt stosowany z zachowaniem szczegdélnego nadzoru
wlatach 2011-2013, ale od 2013 roku, po analizie nowych
danych klinicznych, zdecydowano o braku koniecznos¢
stosowania szczegolnej procedury bezpieczenstwa [31].
W Polsce jedynym obecnie zarejestrowanym lekiem tej
grupy jest pioglitazon.

UKEAD INKRETYNOWY

W latach 60. ubieglego wieku stwierdzono, ze wydzielanie
insuliny w odpowiedzi na doustna podaz glukozy jest duzo
silniejsze niz przy jej podaniu dozylnym - jest to zjawisko
inkretynowe. Pod wplywem glukozy podanej doustnie do-
chodzi do sekrecji glukagonopodobnego peptydu 1 (GLP-1
— glucagon-like peptide- 1) przez komorki blony sluzowej jelit
oraz glukozozaleznego peptydu insulinotropowego (GIP -
glucose-dependent insulinotropic polypeptide) [32]. Oba te
hormony powodujg wzrost wydzielania insuliny przez trzust-
ke zaréwno u 0s6b zdrowych, jak i u pacjentéw z T2DM i sg
odpowiedzialne za okoto 50-70% odpowiedzi insulinowej
na positek. Z krwia ukladu wrotnego GLP-1 przedostaje si¢
do trzustki, gdzie przede wszystkim stymuluje wydzielanie
insuliny, za§ hamuje uwalnianie glukagonu [33].

Juz w latach 80. XIX wieku Nauck i wsp. wykazali, ze efekt
inkretynowy dziata mniej efektywnie u pacjentéw z T2DM
[34]. Ta obserwacja zostala ostatnio potwierdzona przez
innych badaczy [35]. Jednak wigkszos¢ dowodow wskazuje,
ze pierwotng przyczyng uposledzenia efektu inkretynowego
w T2DM nie jest zmniejszone podstawowe wydzielanie GIP
i GLP-1 [36, 37]. Ponadto szybkos¢ eliminacji GIP i GLP-1
u pacjentéw z T2DM i oséb zdrowych zdaje si¢ nie réznic.
Zatem wyjasnieniem dla mniej efektywnego dziatania uktadu
inkretynowego w T2DM moze by¢ zmniejszona wrazliwo$¢
komorek B trzustki na GIP i GLP-1 [38]. Oba hormony sa
szybko inaktywowane przez enzym - dipeptydylopeptydaze 4
(DPP-4 — dipeptydyl peptidase 4), ich okres pottrwania w oso-
czuwynosi 1-2 min [39]. Powyzsze patomechanizmy sklonity
badaczy do poszukiwania metod praktycznego zastosowania
mediatorow szlaku inkretynowego. Leki dzialajace na uktad
inkretynowy, ktdre znalazly zastosowanie w terapii T2DM,
dzialajg jako agonisci receptora dla glukagonopodobnego
peptydu 1 (GLP-1 RAs — glucagon-like peptide-1 receptor ago-
nists) iinhibitory dipeptydylopeptydazy 4 (DDP-4 — dipeptidyl
peptidase-4 inhibitors) [40].

AGONISCI RECEPTORA GLP-1
Receptor GLP-1, z ktérym wigzg si¢ GLP-1 RAs, znajduje
sie w trzustce (komorki B i 8), przewodzie pokarmowym,
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srédbtonku naczyniowym, sercu, mézgu, nerkach i ptu-
cach — w efekcie GLP-1 RAs dzialaja plejotropowo poprzez
rézne mechanizmy [41]. Gtéwne efekty ich dzialania,
tak jak zwiekszanie wydzielania insuliny przez komorki
B trzustki i hamowanie wydzielania glukagonu (ktére
w T2DM jest zwigkszone), sa zgodne z fizjologicznym
dzialaniem natywnego GLP-1. Skutkiem dzialania tych
lekow jest poprawa kontroli glikemii w wyniku natych-
miastowego i dlugotrwalego obnizenia st¢zenia glukozy
po positku oraz na czczo u pacjentéw z T2DM. Wplyw
na wydzielanie insuliny i glukagonu przez trzustke jest
zalezny od stezenia glukozy - efekt dzialania GLP-1 RAs
obserwuje si¢ wylgcznie przy prawidlowej lub podwyz-
szonej glikemii, dzigki czemu ryzyko hipoglikemii jest
niewielkie [42], a dawki lekéw nie wymagaja modyfikacji
zaleznie od glikemii. Skutecznos¢ tych lekow w redukeji
odsetka HbAlcu pacjentéw z T2DM jest zmienna zaleznie
od leku, wspolprowadzonej terapii oraz wyjsciowej HbAlc
i waha sie w zakresie 0,4-1,7% w wiekszosci diugoter-
minowych badan [43]. Badania wykazaly, ze GLP-1 RAs
stymulujg proliferacje komorek P wysp trzustki, promuja
roznicowanie komodrek macierzystych i progenitorowych
wysp trzustki w kierunku komorek P oraz aktywuja szlaki
metaboliczne hamujace apoptoze tych komorek, finalnie
nasilajac biosynteze insuliny przez trzustke [44].

Oprocz korzystnego wplywu na metabolizm weglowo-
danow, wykazano pozytywne oddziatywanie GLP-1 oraz
jego analogéw rowniez na uklad sercowo-naczyniowy.
Na podstawie danych eksperymentalnych sugeruje sie,
ze GLP-1 moduluje metabolizm kardiomiocytéw oraz
aktywuje mechanizmy hamujace ich apoptoze, oddziatu-
jac korzystnie na funkcjonowanie serca. Uwaza sig, ze do
dziatania kardioprotekcyjnego GLP-1ijego analogéw moze
przyczynia¢ si¢ ich bezposrednie dziatanie na srédblonek
naczyniowy, zwlaszcza u chorych z T2DM, chorobg nie-
dokrwienng serca i nadci$nieniem t¢tniczym, poniewaz
hamuja produkcje wolnych rodnikéw tlenowych i zmniej-
szaja stres oksydacyjny indukowany przez podwyzszone
stezenie glukozy [45]. Potwierdzono, ze u 0s6b z ostrym
zespolem wienncowym, u ktérych podano GLP-1 po reper-
fuzji metodg koronaroplastyki czynnos$¢ skurczowa lewej
komory serca ulegla poprawie [46]. Prowadzone s3 badania
oceniajace CVD u pacjentéw z T2DM stosujgcych GLP-1
RAs. W badaniu ELIXA zliksysenatydem oceniono, ze le-
czenie liksysenatydem jako uzupelnienie konwencjonalnej
terapii nie zmienia CVD u pacjentéw z T2DM i niedawno
przebytym ostrym zespolem wiencowym [47]. Badanie
LEADER z liraglutydem wykazalo znaczne zmniejszenie
odsetka zgonow z dowolnej przyczyny i zdarzen sercowo-
-naczyniowych u pacjentéw z T2DM i wysokim ryzykiem
przysztych zdarzen sercowo-naczyniowych [48]. Podobny
wniosek zostal wyciagniety z badania SUSTAIN-6 z se-
maglutydem [49]. Nie wykazano istotnych réznic w CVD
w trakcie stosowania eksenatydu w badaniu EXSCEL [50].
Oczekiwane sg wyniki badania HARMONY z albiglutydem
i REWIND z dulaglutydem [51].

W trakcie stosowania GLP-1 RAs obserwuje si¢ reduk-
cje ci$nienia tetniczego. Przyczyny tego efektu nie zostaly
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ostatecznie wyjasnione. Uwage zwraca sie na zwiekszenie
natriurezy, poprawe funkcji $rodblonka, bezposrednie
rozluznienie mie$ni gladkich naczyn i posrednie rozsze-
rzenie naczyn przez czynniki neurohormonalne, ktére
zostaly zaproponowane, razem z redukcjg masy ciala jako
mechanizmy odpowiedzialne za ten efekt [52—54].

GLP-1 RAs wplywaja na metabolizm lipidow, prowadzac
do zmniejszenia stezenia catkowitego cholesterolu, LDL,
TG i wolnych kwasow ttuszczowych (FFA — free fatty acids),
natomiast wzrostu stezenia HDL. Réwniez mechanizm
korzystnego efektu na gospodarke lipidowa nie zostal
jeszcze wyjasniony [55, 56]. Dzigki obecnosci receptordw
dla GLP-1 w réznych obszarach mézgu, w badaniach na
modelach zwierzecych wykazano, ze GLP-1 i jego analogi
dzialajg neuroprotekcyjnie i poprawiaja funkcje neuronéow
kory moézgowej [57].

Z punktu widzenia klinicznego istotng wlasciwoscig GLP-
1 RAs jest ich wplyw na redukcje masy ciata, mimo stymu-
lowania wydzielania insuliny. Dziafanie to jest zwigzane ze
spowalnianiem oproézniania zotadka, co przedtuza uczucie
sytosci 1 zmniejsza taknienie. Jednocze$nie pobudzanie
wydzielania insuliny przez GLP-1 RAs zalezy od stezenia
glukozy i jest wprost proporcjonalne do glikemii, dlatego
u pacjenta nie wystepuja napady uczucia gtodu wywotane
hipoglikemig. Ponadto GLP-1 RAs pobudzaja osrodek
sytosci w podwzgorzu, przez co hamujg spozycie pokarmu
iwody [58, 59]. Dane pochodzace z kilku badan klinicznych
dotyczacych stosowania GLP-1 RAs jednoznacznie wyka-
zuja redukcje spozycia zywnosci i istotng utrate masy ciala
o0 okolo 4-6% u pacjentéw z T2DM [60, 61].

RCT z GLP-1 RAs dobrze scharakteryzowaly ich bez-
pieczenstwo i tolerancje¢. Zdarzenia zoladkowo-jelitowe
(nudnosci, wymioty, biegunka) to najczestsze dzialania nie-
pozadane zgtaszane w przypadku stosowania GLP-1 RAs.
Ryzyko hipoglikemii byto konsekwentnie niskie — wyjatek
stanowilo polaczenie z pochodnymi sulfonylomocznika
lub insuling, ktére moga zwigksza¢ ryzyko hipoglikemii.
W opracowaniu pozostaje kilka innych istotnych obszaréw
bezpieczenstwa stosowania GLP-1 RAs. Wstepne badania
gryzoni sugerowaly zwigkszenie ryzyka hiperplazji komo-
rek C tarczycy, guzow z komdrek C i raka rdzeniastego
tarczycy poprzez aktywacje receptora GLP-1. Jednak dane
z badan klinicznych nie potwierdzity tych hipotez oraz
pokazaty réznice miedzy gatunkami, z niskg ekspresja lub
jej brakiem receptora GLP-1 w tarczycy czlowieka w prze-
ciwienstwie do gryzoni [62]. Raporty po wprowadzeniu
GLP-1RAs do obrotu i retrospektywna analiza bazy danych
zglaszania zdarzen niepozadanych podniosty mozliwo$é
istnienia zaleznos$ci migdzy zapaleniem trzustki a terapia
GLP-1 RAs. Szczegdlowa niezalezna opinia amerykanskiej
Agencji Zywnosci i Lekéw (FDA — Food and Drug Admini-
stration) i Europejskiej Agencji Lekéw (EMA — European
Medicines Agency), w tym przeglad danych obserwacyjnych
i danych toksykologicznych, nie okreslily zwigzku przyczy-
nowego pomiedzy terapia GLP-1 RAs a zapaleniem trzustki
lub rakiem trzustki [63]. Ze wzgledu na malg czgsto$¢ wy-
stepowania zdarzen trzustkowych i mozliwo$¢ wystapienia
wielu czynnikéw zakltocajacych, w tym otylosci, T2DM

iinnych lekow, prospektywne dane z RCT byly oczekiwane
z niecierpliwoscig. Dlugoterminowe badania dotyczace
CVD, w ktorych zebrane zostaly rowniez incydenty trzust-
kowe (ELIXA, LEADER, EXSCEL), nie wykazatly réznic
w wystepowaniu zapalen trzustki [47, 48, 50].

GLP-1 RAs s3 heterogenna grupa lekow, w sklad ktorej
wchodzg krotko dzialajace preparaty, jak eksenatyd BID
(Byetta®) i liksisenatyd QD (Lyxumia®) i preparaty o prze-
dluzonym dziataniu: liraglutyd QD (Victoza®), eksenatyd
o przedtuzonym uwalnianiu QW (Bydureon®), dulaglutyd
QW (Trulicity®), albiglutyd QW (Eperzan®, Tanzeum®)
[64] i semaglutyd QW (Ozempic®) [65]. W 2016 roku
zostaly dopuszczone do stosowania w leczeniu T2DM
dwa preparaty analogu dlugodzialajacego insuliny i GLP-
1 RAs — insulina degludec/liraglutyd — okreslany jako
IDegLira (Xultophy®) [66] i insulina glargine/liksysenatyd
w skrocie iGlarLixi (Suliqua®) [67]. W Polsce te preparaty
nie sg dostepne.

Aktualnie w Polsce zarejestrowane sa 4 leki z tej grupy -
dulaglutyd, liksysenatyd, liraglutyd, eksenatyd i eksenatyd
o przedluzonym dziataniu. Wskazania do zastosowania
poszczegolnych preparatow sg rézne (Tab. I). Wszystkie
leki z tej grupy sa peptydami, ktére ulegaja rozktadowi
w przewodzie pokarmowym, dlatego s3 podawane pod-
skornie. W przeciwienstwie do natywnego GLP-1, analogi
s3 oporne na dzialanie DPP-4. Odporno$¢ na degradacje
przez DPP-4 w GLP-1 RAs zostala uzyskana przez wpro-
wadzenie naturalnie wystepujacego peptydu (eksendyna-4)
uzyskanego ze sliny jaszczurki Heloderma suspectum, ktory
aktywuje receptor GLP-1 z taka samg silg, jak natywny
GLP-1 lub zmieniajac kilka aminokwaséw chronigcych
natywna czasteczke GLP-1 przed degradacja przez DPP-4.
Eliminacja tych lekéw zachodzi drogg filtracji klebusz-
kowej, a ich okres pottrwania w zaleznosci od preparatu
wynosi od kilku do kilkunastu godzin [40].

INHIBITORY DPP-4
Drugg grupg lekéw wplywajaca na ukfad inkretynowy sa
inhibitory DPP-4. Powoduja one zahamowanie proteolizy
endogennych hormonéw inkretynowych, prowadzac do
wzrostu ich steZenia, zaréwno na czczo, jak i po positku. Efekt
ich dzialania na trzustke jest analogiczny do GLP-1 RAs:
stymuluja sekrecje insuliny i hamuja wydzielanie glukagonu
zaleznie od stezenia glukozy we krwi oraz wplywajg ochronnie
na komorki B wysp trzustkowych. Doustna droga podania
oraz stosowanie raz na dobg sg niewatpliwie zaletami tej grupy
lekéw. Wada zas jest brak hamowania oprdzniania zotadko-
wego oraz istotnej klinicznie redukeji masy ciala [68, 69].
Inhibitory DPP-4 wykazuja skutecznos¢ w obnizaniu gli-
kemii zaréwno w monoterapii, jak i w skojarzeniu z innymi
doustnymi lekami przeciwcukrzycowymi oraz insulina.
Szczegdlnie korzystne jest polaczenie inhibitoréw DPP-4
z metforming, poniewaz stymulowanie wydzielania GLP-
1 przez metforming oraz jednoczesne hamowanie DPP-4
wskazujg na dzialanie synergistyczne. Dolgczenie inhibi-
torow DPP-4 do metforminy wigze si¢ ze zmniejszeniem
odsetka HbA1c nawet o 1,2%.
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Tabela I. Wskazania do stosowania GLP-1 RAs w Polsce.

Lek przeznaczony jest do leczenia cukrzycy typu 2 w skojarzeniu z:

ochodnymi uetome metformin
Lek monoterapia metfoming P ymi tiazolidinedionami i pochodnymi . metorming insuling
sulfonylomocznika . i tiazolidinedionami
sulfonylomocznika

eksenatyd" NIE TAK TAK TAK TAK TAK TAK?
eksenatyd o
przedtuzonym NIE TAK TAK TAK TAK TAK NIE
uwalnianiu QW

dulaglutyd® TAK® TAK TAK TAK TAK TAK TAK
liksysenatyd? NIE TAK TAK TAK TAK TAK TAK?

liraglutyd® TAK TAK TAK TAK TAK TAK TAK?

1) udorostych pacjentéw, u ktérych nie uzyskano odpowiedniej kontroli glikemii w przypadku stosowania maksymalnych tolerowanych dawek doustnych

lekéw przeciwcukrzycowych.
2) bazowa

3) gdy te produkty facznie z dietg i wysitkiem fizycznym nie zapewniaja odpowiedniej kontroli glikemii.
4) gdy sama dieta i wysitek fizyczny nie zapewniaja odpowiedniej kontroli glikemii u pacjentéw, u ktérych z powodu nietolerangji lub przeciwwskazan

stosowanie metforminy uwaza sie za niewtasciwe.

Inhibitory DPP-4 to leki dobrze tolerowane przez
pacjentéw. Gldéwnym dzialaniem niepozadanym jest
hipoglikemia, ktorej ryzyko pojawienia si¢ nie jest zwigk-
szone w trakcie terapii laczonej z metforming czy TZD,
natomiast po dodaniu inhibitoréw DPP-4 do pochodnych
sulfonylomocznika hipoglikemia moze wystapi¢ czesciej
w poréwnaniu do monoterapii pochodng sulfonylomocz-
nika [70]. Wedtug najnowszej metaanalizy RCT, leczenie
inhibitorami DPP-4 w polgczeniu z insuling poprawia
kontrole glikemii bez zwiekszonego ryzyka hipoglikemii
w poréwnaniu z samym leczeniem insuling [71]. Ze wzgle-
du na podobienstwo w mechanizmach dzialania miedzy
inhibitorami DPP-4 i GLP-1 RAs, nie zaleca sie faczenia
ich w terapii [72]. Natomiast inhibitory DPP-4 mogg by¢
stosowane w polgczeniu z inhibitorami kotransportera
glukozowo-sodowego 2 (SGLT2 — sodium-glucoselinked
transporter 2) ze wzgledu na komplementarne mechani-
zmy dzialania [73, 74]. Innymi, najcze$ciej wystepujgcymi
dzialaniami niepozadanymi sg infekcje gérnych drog
oddechowych, zapalenie jamy nosowo-gardlowej, bédle
glowy, zaburzenia ze strony przewodu pokarmowego oraz
reakcje nadwrazliwo$ci. Na podstawie RCT przypuszcza
sie, ze inhibitory DPP-4 wigzg si¢ z nieznacznie zwigkszong
czestoscig wystepowania ostrych zapalen trzustki, chociaz
wiekszos$¢ badan obserwacyjnych nie potwierdza tych
danych. Warto zauwazy¢, ze czgsto$¢ wystepowania raka
trzustki jest mniejsza. Najnowsze badania z inhibitorami
DPP-4 nie potwierdzaja zwigkszonego ryzyka hospitali-
zacji z powodu niewydolnosci serca, ale nadal zaleca si¢
prowadzenie obserwacji po wprowadzeniu leku do obrotu.
Zgtaszano nowe dziatania niepozadane, takie jak bole
stawow, ale zwigzek przyczynowy pozostaje niejasny [75].

Podobnie jak w przypadku GLP-1 RAs, dokonywana
jest analiza bezpieczenistwa CVD w trakcie stosowania
takze tej grupy lekéw. W przypadku inhibitoréw DPP-
4, wyniki 3 badan zostaly opublikowane: SAVOR-TIMI
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(saksagliptyna), EXAMINE (alogliptyna) i TECOS (sita-
gliptyna), 2 badania trwaja CAROLINA [76] i CARME-
LINA [77] (oba z linagliptyng). Warto zauwazy¢, ze nie
ma odpowiednika z wildagliptyng. 3 badania, wykazaly,
ze stosowanie saksagliptyny, alogliptyny i sitagliptyny nie
wigze ze wzrostem ryzyka powaznych CVD u pacjentow
z wysokim ryzykiem sercowo-naczyniowym [78,79,80].
Jednak, by¢ moze wbrew pewnym oczekiwaniom, nie
wykazano korzysci sercowo-naczyniowych ze stosowania
inhibitoréw DPP-4 [81].

Aktualnie w Europie zarejestrowanych jest 5 inhibitorow
DPP-4: alogliptyna (Vipidia®), linagliptyna (Trajenta®),
saksagliptyna (Onglyza®), sitagliptyna (Januvia®, Ristaben®)
i wildagliptyna (Galvus®). Nalezy dodac¢, ze dostepne sa
takze preparaty DPP-4 z metforming.

INHIBITORY KOTRANSPORTERA
GLUKOZOWO-SODOWEGO 2

W nerkach zdrowych dorostych w procesie filtracji
kiebuszkowej w ciagu doby przesacza si¢ okolo 180 g
glukozy, ktora jest reabsorbowana w cewkach blizszych
nefronéw. Hiperglikemia powoduje proporcjonalnie nara-
stajaca glukozurie, bedaca skutkiem wysycenia mechani-
zmow biorgcych udzial w zwrotnym wchlanianiu glukozy
[82]. W poczatkowym odcinku cewki blizszej dochodzi do
zwrotnego wchlaniania 90% przesaczonej w klebuszkach
glukozy. 1 czasteczka glukozy wraz z 1 kationem sodowym
sg transportowane przez SGLT2 ze $wiatla kanalika bliz-
szego do wnetrza komorek kanalikow. Transport glukozy
odbywa si¢ na zasadzie wtdrnego transportu czynnego
zgodnie z gradientem sodu, generowanego przez ATPa-
z¢ Na/K. Nastepnie przy udziale transportera glukozy
2 (GLUT 2 - glucose transporter 2) na zasadzie dyfuzji
ulatwionej czasteczka glukozy przenoszona jest z wnetrza
komorki. Pozostale 10% glukozy ulega reabsorpcji w dal-
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Tabela Il. Wskazania do stosowania inhibitoréw DPP-4 w Polsce.

Lek przeznaczony jest do leczenia cukrzycy typu 2 w skojarzeniu z:

metforming

Lek monoterapia  metfoming pochodnyml. tiazolidinedionami i pochodnymi L m(-?tf.orml.nq . insuling
sulfonylomocznika . i tiazolidinedionami
sulfonylomocznika

g Januvia NIE TAK" NIE TAK" NIE NIE NIE
s

g

= Ristaben TAK? TAK" TAK? TAK" TAKY TAK" TAKY

alogliptyna NIE TAK® TAK® TAK® NIE NIE TAK®
saksagliptyna NIE TAK" TAK? TAK" NIE NIE NIE
linagliptyna TAK? TAK" NIE NIE TAK" NIE TAK"
wildagliptyna TAK? TAK® TAK? TAK" TAKY NIE TAKY

1) gdy te produkty tacznie z dietg i wysitkiem fizycznym nie zapewniaja odpowiedniej kontroli glikemii.
2) gdy sama dieta i wysitek fizyczny nie zapewniaja odpowiedniej kontroli glikemii u pacjentéw, u ktérych z powodu nietolerangji lub przeciwwskazan

stosowanie metforminy uwaza sie za niewtasciwe.

3) gdy dieta i ¢wiczenia fizyczne oraz stosowanie jedynie maksymalnej tolerowanej dawki sulfonylomocznika nie wystarczaja do odpowiedniej kontroli
glikemii oraz w przypadku, gdy stosowanie metforminy jest niewtasciwe z powodu przeciwwskazan lub nietolerangji.

4) kiedy dieta i cwiczenia fizyczne w potaczeniu ze statymi dawkami insuliny nie zapewniaja odpowiedniej kontroli glikemii.

5) jesli produkty te w monoterapii wraz z dietg i wysitkiem fizycznym nie zapewniaja dostatecznej kontroli glikemii.

6) glikemia jest niewystarczajaco kontrolowana, pomimo podawania maksymalnej tolerowanej dawki metforminy w monoterapii.

szym odcinku cewki blizszej w analogiczny sposéb odpo-
wiednio przez SGLT 1 (1 czasteczka glukozy na 2 kationy
sodowe) i GLUT 1 [83]. Przy stezeniu glukozy w osoczu
powyzej 180 mg/dl maksymalna pojemnos¢ absorpcyjna
SGLT-2 zostaje przekroczona, a nadmiar glukozy, ktérego
nie mozna ponownie wchiong¢ jest wydalany z moczem
w postaci glukozurii. Diugotrwata hiperglikemia zwigksza
ilo$¢ dostepnych SGLT-2, a tym samym zwieksza pojem-
no$¢ i prég reabsorpcji glukozy [84]. Zwigkszony prog
reabsorpcji glukozy w nerkach u pacjentéw z T2DM z prze-
wleklg hiperglikemig moze odgrywac role w utrzymaniu
hiperglikemii u tych oséb. Wspéttransport sodu powoduje
zmniejszenie jego wydalania przez nerki i zwiekszong za-
warto$¢ sodu w organizmie, co moze przyczyniac si¢ do
rozwoju i progresji nadcisnienia tetniczego u pacjentow
2 T2DM [85].

Uznano, ze rodzinna glukozuria nerkowa (FRG — familial
renal glucosuria) moze stanowi¢ model patofizjologiczny
dla omawianej grupy lekéw. FRG jest tubulopatia wywo-
tang wrodzonym izolowanym zaburzeniem reabsorpcji
glukozy w cewce blizszej, co powoduje glukozurie przy
prawidlowej, a nawet zmniejszonej glikemii. Przyczyng tej
rzadkiej choroby jest mutacja genu SLCA5A2 kodujacego
SGLT2 [86]. Najbardziej nasilona glukozuria wiaze si¢
z calkowitym brakiem aktywno$ci SGLT2 i okreslana jest
jako typ 0 [87]. Wieloletnie obserwacje chorych na FRG nie
wykazaly istotnych patologii spowodowanych utrzymujaca
sie glukozurig [88].

Odkryta w 1835 roku floryzyna byla pierwszym histo-
rycznym inhibitorem symporteréw glukozowo-sodowych.
Substancja ta nie znalazla zastosowania jako lek prze-
ciwcukrzycowy u ludzi z dwéch powodéw. Po pierwsze,

w matych ilo$ciach wchlania si¢ z przewodu pokarmowego,
a po drugie, nieselektywnie hamuje oba symportery glu-
kozowo-sodowe (SGLT1 i SGLT2), ktére zlokalizowane
sg w roznych narzadach, m.in. jelitach. Prowadzi to do
wystapienia, oprocz glukozurii, objawdéw zespolu zlego
wchtaniania glukozy-galaktozy (GGM - glucose galactose
malabsorbtion) [89]. Syntetyczne analogi posiadaja duzg
selektywnos¢ wzgledem SGLT2, przez co nie powoduja
powyzszych dziatan niepozadanych i mozliwosci wysta-
pienia GGM.

Inhibitory SGLT2 maja znaczacy wplyw na hiperglikemie
w T2DM. Najwigksza meta-analiza z tg grupa lekéw podaje
wplyw na zmniejszenie odsetka HbAlc w przyblizeniu
0 0,66% w poréwnaniu z placebo.

Wydalanie glukozy z moczem prowadzi do ujemnego
bilansu energetycznego, przyczyniajac si¢ do utraty masy
ciala. Leczenie za pomoca inhibitoréw SGLT2 powoduje
utrate okoto 200-320 kalorii/dzien z powodu zwig¢kszo-
nego wydalania glukozy z moczem. Srednia utrata masy
ciala w trakcie terapii inhibitorami SGLT2 wynosi 1,8 kg
w porownaniu do placebo.

Inhibitory SGLT2 zapewniajg istotng klinicznie reduk-
cje zaréwno SBP, jak i DBP. Srednie zmniejszenie SBP
wynosi 3,8 mmHg w pordéwnaniu z placebo i 4,5 mmHg
w poréwnaniu z innymi terapiami przeciwcukrzycowymi
[90]. Mechanizm obniZenia ci$nienia tetniczego krwi nie
jest calkowicie jasny. Cze$ciowy wplyw ma zmniejszenie
masy ciala, ale poza tym wplyw moze mie¢ zwigkszenie
diurezy, remodeling nefronu, natriureza i zmniejszenie
sztywnosci tetnic [91].

Ostatnie badania sugeruja zwickszenie insulinowraz-
liwosci u pacjentéw z T2DM z powodu zwigkszenia glu-
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kozurii, co prowadzi do wzrostu obwodowego wychwytu
glukozy [92, 93]. Leczenie za pomoca inhibitoréw SGLT2
wykazuje znaczgce obnizenie stezenia kwasu moczowego
u pacjentow z T2DM [94,95]. Przy terapii inhibitorami
SGLT2 zaobserwowano niewielkie zmiany w stezeniu
lipidow, takie jak zwigkszenie st¢zenia HDL i LDL oraz
redukcja TG [96].

Na podstawie dotychczasowych badan inhibitory SGLT2
wydaja sie by¢ lekami bezpiecznymi i dobrze tolerowanymi.
Najczestsze objawy niepozadane wynikajg z podstawowego
mechanizmu dzialania tej grupy lekéw: glukozuria sprzyja
czestszym infekcjom uktadu moczowo-plciowego, szcze-
golnie o etiologii grzybiczej [97]. Wystepuja one u 4-8%
leczonych pacjentéw w poréwnaniu z placebo. U kobiet
dominuje grzybicze zapalenia sromu i pochwy, a u mez-
czyzn grzybicze zapalenie zoledzi. Czgstos¢ zapalenia
zoledzi u mezczyzn jest kilka razy mniejsza niz infekcji
sromu i pochwy u kobiet. Wyleczenie obu typéw zakazenia
zwykle nastgpuje po zastosowaniu standardowej terapii.
Infekcje ukladu moczowego s3 mniej powszechne, jednak
wyraznie czestsze w poréwnaniu z placebo. Inne czesto
obserwowane objawy niepozadane to zaparcia, biegun-
ki, nudno$ci oraz czestomocz [98]. Zwigkszenie diurezy
zwigzane ze stosowaniem inhibitoréw SGLT2 prowadzi
do niewielkiego wzrostu hematokrytu [99]. W badaniu
CANVAS udowodniono, ze stosowanie kanagliflozyny
wigze sie z wigkszym, prawie 2-krotnie, ryzykiem ampu-
tacji — gtownie palucha lub $rédstopia z powodu zespotu
stopy cukrzycowej [100]. Komitet ds. Oceny Ryzyka
w Ramach Nadzoru nad Bezpieczenistwem Farmakoterapii
(PRAC — Pharmacovigilance Risk Assessment Committee)
EMA zauwazyl, ze dane dotyczace przypadkéw amputaciji,
zgromadzone w wyniku badan klinicznych oraz nadzoru
po wprowadzeniu do obrotu lekéw zawierajacych dapagli-
flozyne i empagliflozyng nie sg dostgpne w takim samym
stopniu, jak w przypadku lekéw zawierajacych kanagliflo-
zyne¢ lub wystapily pewne ograniczenia w gromadzeniu
danych na temat tych przypadkéw [101].

W badaniu EMPA-REG OUTCOME przeprowadzonym
w celu oceny wplywu empagliflozyny na $miertelnosé
i chorobowos¢ sercowo-naczyniowg u chorych na T2DM
z duzym ryzykiem sercowo-naczyniowym, w konkluzji
pracy autorzy stwierdzajg, ze dolaczenie empagliflozyny do
dotychczasowego leczenia przeciwcukrzycowego redukuje
$miertelno$¢ z powodu CVD iinnych u chorych na T2DM
ze wspolistniejaca chorobg sercowo-naczyniowa [102]
oraz zauwazono wplyw nefroprotekcyjny w cukrzycowej
chorobie nerek i wspodlistnienie niezaleznych od glukozy
mechanizméw hemodynamicznych dajacych mozliwosé
zastosowania inhibitoréw SGLT-2 w niecukrzycowych
choroba nerek [103]. Podobnie w badaniu CANVAS sto-
sowanie kanagliflozyny zwigzane byto ze zmniejszeniem
ryzyka zdarzen sercowo-naczyniowych i nerkowych [100].
Obecnie trwajg inne duze badania z lekami tej grupy. Na-
lezg do nich m.in. DECLARE, DAPA-CKD i DIAMONT
z dapagliflozyng, VERTIS z ertugliflozyng, CREDENCE
z kanagliflozyng [51]. Koficowa analiza tych badan do-
starczy dalszych informacji na temat stosunku korzysci
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do ryzyka w przypadku inhibitoréw SGLT2, zwlaszcza
w odniesieniu do ryzyka amputacji konczyn dolnych oraz
pozwoli na oceng czy sercowo-naczyniowy i nerkowy efekt
protekeyjny dotyczy calej grupy inhibitoréw SGLT2, czy
jest specyficzny dla poszczegdlnych substancji. Probuje
sie wykorzysta¢ sergliflozyne jako lek redukujacy mase
ciala w terapii otylosci [104]. Toczg si¢ badania I fazy nad
czasteczka ISIS388626, ktéra ma redukowac ekspresje
SGLT2 [105]. Czasteczka ta jest oligonukleotydem anty-
sensownym wobec mRNA SGLT2. W modelach zwierze-
cych ISIS388626 selektywnie, proporcjonalnie do dawki,
hamowata ekspresje SGLT2 w nerkach, nie wptywajac przy
tym na ekspresje SGLT1. Wtérnie obserwowano glukozurie
bez towarzyszacej hipoglikemii, ale takze wzrost stezenia
kreatyniny w surowicy i wydalanie biomarkeréw uszko-
dzenia nerek [106].

PODSUMOWANIE

Nowe klasy lekéw przeciwcukrzycowych sg dobrze to-
lerowane i istotnie redukujg hiperglikemie u pacjentéw
z T2DM. Wazne sg niskie ryzyko hipoglikemii, redukcja
lub brak przyrostu masy ciala, fatwos¢ ich stosowania (leki
doustne - TZD, inhibitory DPP-4, inhibitory SGLT-2),
brak koniecznosci modulacji dawki zaleznie od glikemii,
minimalne efekty uboczne, brak znaczacych interakeji
miedzy lekami oraz bezpieczny profil sercowo-naczy-
niowy, co oznacza, Zze mozna je uznac za leki bezpieczne
oraz z wyboru w nowoczesnej terapii T2DM. Wskazane
sa jednak dluzsze obserwacje dotyczace ewentualnych
odleglych efektéw ubocznych takich jak ryzyko rozwoju
raka pecherza moczowego przy stosowaniu TZD czy
raka rdzeniastego tarczycy w trakcie terapii GLP-1 RAs,
neutralny wplyw liraglutydu w badaniu LEADER i nega-
tywny semaglutydu w badaniu SUSTEIN-6 w poréwnaniu
z placebo na progresje retinopatii cukrzycowej, progresja
niewydolnosci serca przy stosowaniu TZD czy inhibito-
réw DPP-4, choroby trzustki w trakcie terapii GLP-1 RAs
i inhibitorami DPP-4 lub zwiekszona cze¢sto$¢ amputaciji
konczyn przy leczeniu inhibitorami SLGT-2 czy ztaman
u stosujgcych TZD.

Wiele mechanizméw dziatania i efektéw terapii nowymi
lekami przeciwcukrzycowymi pozostaje nadal niejasnych. Na
podstawie przegladu pismennictwa mozna wnioskowac, ze
polaczenie w terapii GLP-1 RAs i inhibitoréw SGLT?2 syner-
gistycznie wplywa na obnizenie odsetka HbA I¢, skurczowego
ci$nienia tetniczego, masy cialairyzyka sercowo-naczyniowe-
go oraz spowalnia dekompensacje funkeji nerek [107]. Nadal
niezbedne jest prowadzenie dalszych RCT z zastosowaniem
tej kombinacji lekowej, aby udowodni¢ synergizm. Warto-
sciowym byloby zbadanie réwniez polaczenia inhibitorow
SGLT-2 z inhibitorami DPP-4. Coraz wiecej uwagi poswigca
si¢ badaniom nad wiasciwo$ciami przeciwzapalnymi GLP-1
RAs, takze w polaczeniu z metforming [108, 109]. Naptywaja
wstepne dane o potencjalnym nefroprotekcyjnym dzialaniu
inhibitoréow DPP-4 i mozliwosci ich zastosowania u pacjen-
tow z NASH - podobnie jak TZD. Trwaja badania nad wy-
korzystaniem zahamowania DPP-4 u pacjentéw z cukrzyca
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typu 1 i innymi jej typami, w tuszczycy i u kobiet z zespotem
policystycznych jajnikow [81].

W Polsce wszystkie opisane grupy nowych lekéw sa
wcigz zbyt rzadko stosowane. Gtéwnym ograniczeniem
ich wykorzystania jest wysoki koszt terapii pacjenta. Polska
pozostaje jednym z ostatnich panstw w Europie, w ktérym
nowe leki przeciwcukrzycowe nie podlegaja refundacji.
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ABSTRACT

Introduction: The gastrointestinal tract of humans has much in common with most species of laboratory animals, particularly at the level of microscopic study. White rats are
widely used in the experiments to determine the influence of the environmental factors on the human.

The aim: Study the general comparative anatomy of the digestive system of the human and the white rat through the bibliographic analysis of the publications.

Materials and methods: Current scientific publications on the study of the human and the white rat gastrointestinal tract morphology were used as the material for the

research by analyzing, synthesizing and generalizing the information obtained.

Review and conclusions: Generally, the anatomical structure of the white rat digestive system s similar to the human one. Phylogenetically, the digestive systems of humans
and rats are the homologous functional system that are much in common regarding the structure and functions of the organs, the significance of which is in the perception,
mechanical and chemical (enzymatic) digestion and absorption of the nutrients into the body.

KEY WORDS: morphology, comparative anatomy, digestive system, white rat

INTRODUCTION

The paper has been written within the research carried
out at the Department of Human Anatomy of the Higher
State Educational Establishment of Ukraine “Ukrainian
Medical Stomatological Academy”, entitled “Age-related
aspects of the structural organization of the organs of the
human immune system, glands of gastrointestinal and
urogenital system in normal condition and pathology”;
State registration number 0116U004192.

Comparison of organs’ structure of the human and some
animals in the relation to their functions contributes to under-
standing the adaptation of living organisms, as the integral sys-
tems, to the conditions of survival, as well as their origination
and evolution. It is known that the digestive system (System
digestorium) is a phylogenetically developed system of the
organs that are diverse in structure and functions, the impor-
tance of which is in the perception, mechanical and chemical
(enzymatic) digestion and absorption of nutrients needed to
compensate the metabolic and material costs in the process
of vital activity of the body. It is known, that the validity of
the experimental simulation of the pathologic process in the
laboratory environment is achieved by pre-establishing a suffi-
cient homology degree between the corresponding functional
systems of human and experimental animal. Consequently,
the priority task is to choose the most appropriate laboratory
animal species, and the key factor is the minimum costs of
animals’ keeping and conducted experimental studies [1, 2, 3].

Wiad Lek 2018, 71, 8, 1599-1602

THE AIM

The paper was aimed at the study of the general compara-
tive anatomy of the digestive system of humans and white
rats through the bibliographic analysis of the publications.

MATERIALS AND METHODS

Current scientific publications on the study of the human
and the white rat gastrointestinal tract morphology were
used as the material for the research by analyzing, synthe-
sizing and generalizing the information obtained.

REVIEW AND DISCUSSION

Conditionally, in the digestive system two interrelated
divisions, namely, the digestive tract and the complex of
digestive glands associated with certain parts of the digestive
tract is usually distinguished. The digestive tract of the rat,
similar to the human one, starting from the mouth, involves
the pharynx, esophagus, stomach, small intestine and large
intestine. The digestive glands can appropriately be divided
into the large and small ones. The large glands are located
outside the digestive tract, being connected with it through
the excretory ducts, some of which enter into the mouth
cavity (large salivary glands), and the others enter into the
duodenum (the pancreas and bile ducts). Both the human
and rat have them in similar accordance [4, 5].

1599



Volodymyr H. Hryn et al.

In this respect, the issue of small digestive glands, which
are also known as intramural (intraparietal) glands due
to their location in the thickness of the digestive tract
membrane, is not an exception. They are usually classi-
fied according to the segment they belong to (with the
exception of the mouth cavity, where they are called minor
salivary glands). It should be noted that their physiologi-
cal properties are directly related with the function of the
corresponding segments of the digestive tract.

Apparently, the general anatomic organization of the
digestive system of white rats is similar to human one.
However, the dimensional characteristics are dispropor-
tionate, small size is a positive feature for the experimental
studies in comparison to other bigger laboratory animals.
But all this is not enough for complete validity of the ex-
perimental studies.

Among rodents, rats have a natural tendency to being
omnivorous. Nevertheless, the solid cereal products pre-
dominate in their diet, requiring effective apparatus for their
gnawing, grinding and chewing that in the course of evolu-
tion led to the formation of a special dentoalveolar system,
which consists mainly of the combination of two teeth types
with different structure and functional properties. The first
type includes, so-called, short-crown or short (brachiodon-
tic) teeth, and the second type includes long-crown or high
(hypselodontic) teeth. The first type is characterized by non-
recoverable physiological attrition during the life, whereas
for teeth of the second type, replenishment of hard tissues is
inherent in proportion to their wear. Short-crown teeth are
entirely inherent in predatory animals and humans, unlike
herbivorous (ruminant) animals and rodents. The latter ones
have species variations, which are expressed in two of their
representatives - rabbits and white rats. While all rabbit teeth
(anterior, represented by the incisors and buccal, represented
by the molars) are of a long-crown type, the only rat teeth,
belonging to this type, are incisors, whereas molars are the
typical short-crown teeth, which in miniature are similar
to the human ones. Consequently, in the experimental
simulating of the digestive system disorders, the preference
should be given to white rats. The detailed structure of the
dentoalveolar system of white rats is presented in publica-
tions of Yu.P. Kostylenko and Ye.G. Sarkisyan [6].

Commonly, the important pre-digestion processes
are carried out in the oral cavity, including food quality
sensing (through taste perceptions), bolus formation (as a
result of chewing, as well as hydrating and sliming by the
salivary fluid).At the same time, in the oral cavity, food
has the first contact with the peripheral representatives
of the immune system, the lymphoepithelial formations,
namely, tonsils found in the zone between the oral cavity
itself and the throat (oral part of the pharynx). Human has
one lingual and two palatine tonsils. This group of tonsils,
called Eustachian and pharyngeal, is localized within
the nasopharynx, and therefore they cannot be related
to the digestive tract, as they do not contact the bolus in
the process of swallowing. Considering the fact that the
tonsils are similar in their structure to group clusters of
lymphoid nodules of the intestine, it is presumable, that
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there is a close functional interaction between them in the
course of their reaction to the antigenic property of the
food substances, as well as the microflora, accompanying
them. However, the publications show, the rats have no
such formations (tonsils) [7, 8].

In all other aspects, the initial segments of the digestive sys-
tems of humans and rats (with the exception of dimensions
and general configuration) are almost similar. In this way,
in the oral cavity of both the human and rat two segments
are distinctly indicated - the vestibule and the proper oral
cavity, the ducts of the parotid glands enter in the first one,
and the ducts of submandibular and sublingual ducts enter
into the second one. The small salivary glands have the same
differentiation in localization; the labial and buccal glands
are in the mucous membrane of the vestibule, and the pal-
atine and lingual glands are assigned into the proper oral
cavity. Noteworthy, the salivary glands (especially the minor
ones) are involved into the mechanism of the local immunity
formation, due to the corporate interaction of their ductal
epithelium with the individual elements of the immune
system, resulted in the synthesis of the Class A secretory
immunoglobulins that is also specific to the epithelial asso-
ciations of other digestive tract segments of both the human
and rat one [1]. According to many authors the process of
immunoglobulin transferring into the lumen of glandular
ducts is closely connected with the migration through the
epithelial wall of lymphocytes [9, 10]. The final formulation
of immunoglobulin molecules occurs in the products of
secretion of glands. Secretory immunoglobulin A, which
has an increased resistance to the hydrolytic enzymes ac-
tivity, provides reliable protection of the epithelial layer of
the oral mucosa from the pathogenic microorganisms. In
this regard, the widespread presence of the small cells in the
wall of the salivary glands excretory ducts is notable, which
are assigned to the interepithelial lymphocytes by the shape
and location, which is also specific to the epithelium of
other digestive tract segments of both humans and rats. In
conclusion, it can be noted that the swallowed saliva, due to
the contained secretory immunoglobulins, is able to increase
the antimicrobial potential of the mucous membranes of the
distal segments of the digestive tract.

The bolus, when swallowed, directs from the oral cavity
into the esophagus passing through the pharynx which is
an intermediate segment between them; the human phar-
ynx is a funnel-shaped tube, tapered towards the bottom
and flattened anteroposteriorly, in which three sections
are distinguished in the terms of the level of openings: the
choanae, the oropharynx and the aperture of larynx. In
rats, it is much simpler because of the high location of the
larynx, which is primitive in structure.

Formed in the oral cavity, the bolus passes to the stom-
ach through the esophagus. The unipath of this process
is normally provided by the wave-like contraction of the
esophageal musculature (which has voluntary properties
only at the beginning at swallowing) and the correlated
change of the mucous membrane configuration. The
publications report, that the esophagus of mammals has
no species differences, except for the dimensions [4, 11].
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The anatomy of other digestive tract segment, including
the stomach, the small intestine and the colon is quite dif-
ferent, which in mammals have certain varieties, depending
on the diet. It is mainly manifested by the form and struc-
ture of the stomach. For example, in humans the stomach
is a unilocular formation consisting of the cardiac part (the
point where the esophagus connects to the stomach) and
the alternate pyloric part (the point where it connects to
the duodenum). The rest interim part, which is the largest
one, is the body and fundus (fornix of ventricle) of the
stomach. Depending on its consistency, the food remains
in the human stomach for fermentation processing from
20 minutes to 6 hours.

The publications repot, that the stomach of all rodents,
unlike human one, has two cavities. In rats, regardless of
the mixed diet, containing a large amount of cereals and
solid food, such structure of the stomach is preserved. It
consists of the esophagus, or forestomach, and the rest
larger part, which is essentially comparable to the human
stomach. These two parts are partially separated by a
well-defined ridge. It is believed that the forestomach is
used mainly for bacterial digestion while in the other part
food fermentation occurs [4, 7, 11, 12]. It is quite obvious
that the experimental studies, aimed at studying the mor-
phofunctional disorders in the stomach with the possibility
of extrapolating the results to humans, suggest that this
feature of its structure in rats should be taken into account.

The next, the longest part of the digestive tract (small
intestine) performs the main functions in the process of
consuming nutrients, which are mainly the products of
enzymatic hydrolysis of proteins, fats and polysaccha-
rides. The final phase of this process is the absorption
of these nutrients into the internal medium of the body.
The conveyor nature of digestion in the small intestine is
broadly expressed in its well-known anatomical segments
as the duodenum, jejunum and ileum, with the lengths of
approximately 30 cm, 2m and 3m, respectively, in humans.
Apparently, the length of the small intestine in rats is cer-
tainly several times shorter than the length of the human
one. However, the publication data should not always been
considered as valid. It has been reported that the length of
the rat duodenum is comparable to the human one, and
the rest of its small intestine is approximately 1 meter long.
Eventually, the whole small intestine of the rat is only 4-5
times shorter than the human one. Obviously, the digestive
tube should be thin enough to fit the limited volume of rat’s
abdominal cavity. Unfortunately no data on its thickness
have been found in publications to date. It is known, that
the transverse size of the human small intestine varies along
its length in the range of 2 to 3 cm [4, 8].

According to the system analysis, the large intestine
can be considered as the third part of the gastrointestinal
tract, in which the process of concentrating the ballast
substances contained in food and the formation of feces
that temporarily accumulate in the ampullar part of the
rectum occur. In addition, this process is combined with
bacterial digestion, which consists in the cellulose degra-
dation in the process of vital activity of normal microflora.

The main place where it occurs is the cecum, which is
a shallow reservoir located below the confluence of the
distal part of the ileum in the large intestine. This transi-
tion zone is notable for the presence of a one-way shutter
called the ileocecal valve, which normally reliably prevents
the content of the large intestine from getting back into
the small one. Therefore, the cecum is quite reasonably
considered as the initial section of the large intestine,
the continuation of which is the longest section known
as the large intestine, it emborders the loops of the small
intestine in the form of a rim [13, 14, 15]. In humans, the
colon is divided into four sections: ascending, transverse,
descending and sigmoid, which converts into the rectum.
According to the publications, in rats the difference is the
absence of the sigmoid colon [8, 16]. But it is not the only
difference between the large intestines of the rat and the
human. The most noteworthy one is the initial section of
the large intestine - the cecum, which in rats is not domed
like a human one, but has an elongated funnel-shaped form
with a large basal part (base of the cecum) and a pointed
apex. Thus, in rats, the cecum, in proportion to the other
parts of the gastrointestinal tract, is a more developed
formation than in humans, which is apparently the result
of the higher proportion of fiber-containing food in their
diet. In addition, the rat cecum does not have a vermiform
appendix, which in humans is an marked formation that
varies according to its location, shape and size (its thickness
is normally individually variable within the range of 0.5
to 0.8, and the length is from 7.0 to 10.0 cm). Its cavity is
connected with the cavity of the cecum by means of the
orifice [9, 17].

Despite the large differences in anatomical shape, the
abovementioned sections (organs) of the digestive tract
have a common universal principle of structure. Since these
organs are cavitary (tubular), when speaking about their
structure we mean the principle of their walls’ construction,
which, from the esophagus to the rectum, consists of three
coaxial membranes: the inner, middle and outer.

The outer layer of the digestive tract is heterogeneous
in its origin, structure and function. In the esophagus it is
represented by the loose fibrous connective tissue with a
fat admixture and is called the adventitial (external) mem-
brane. In the cavity of the abdomen, a similar membrane
occurs in the organs located meso- and extraperitoneally
according to the peritoneum. Commonly, the blood and
lymph vessels, as well as the nerves, pass through these
membranes. The outer membrane of other organs, located
intraperitoneally, is a thin serous membrane.

The middle position in the wall of the digestive tract is
occupied by the muscular coat, which, starting from the
middle third of the esophagus, is represented by smooth
(unstriated) muscular tissue, the bundles of which are
arranged in one, two or three layers (depending on the
digestive tract) longitudinally, circularly or diagonally.
Due to their contractile activity various movements of the
digestive tract are carried out. Importantly, that between
the muscular and adjacent mucous coats there is a more or
less apparent layer of loose fibrous connective tissue called
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the submucosal layer. It contributes to the mucosa sliding
mobility and the ability to form various folds: longitudinal,
transverse and twisted. In the places where the stomach
converts into the duodenum and the ileum into the large
intestine, they form a kind of one-way valves [9, 10].

CONCLUSIONS

In summary, taking into account the abovementioned
features, it can be assumed that, generally, the anatomical
organization of the digestive system of the white rat is
similar to the human one. Though the dimensional char-
acteristics are incomparable, small size is a positive feature
for the experimental studies in comparison to other bigger
laboratory animals.

Phylogenetically, the digestive systems of humans and
rats are the homologous functional system that are much
in common regarding the structure and functions of the
organs, the significance of which is in the perception,
mechanical and chemical (enzymatic) digestion and ab-
sorption of the nutrients into the body.

The presented data demonstrate similarities in compar-
ative anatomical features of the structure of the digestive
tract of a white rat and the human. The prospect for further
research will encompass a more detailed comparative study
of the histological structure of the digestive tract of the
human and white rat through the bibliographic analysis.
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WYBRANE STYMULATORY ANGIOGENEZY I TERAPIE
ANTYANGIOGENNE W LECZENIU RAKA JAJNIKA
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STRESZCZENIE

Rak jajnika jest nowotworem charakteryzujacym sie znaczng ztosliwoscia. Zte wyniki leczenia wynikaja nie tylko z braku testow przesiewowych umozliwiajacych rozpoznanie
we wczesnym stadium, ale tez z powodu braku wystarczajaco skutecznych metod leczenia. Coraz wigksze nadzieje pokfada sie w terapiach celowanych, z zastosowaniem lekdw
takich jak inhibitory angiogenezy, inhibitory immunologicznych punktdw kontrolnych czy szczepionki przeciwnowotworowe. Celem pracy jest przedstawienie najnowszych
wynikéw badan nad lekami antyangiogennymi. W przegladzie pismiennictwa wykorzystano bazy danych: PubMed, Google Scholar oraz ClinicalTrials.gov. Leki antyangiogenne
sg substancjami o réznorodnej budowie. Ich wspdlng cecha jest oddziatywanie na szlaki sygnatowe zwiazane, z takimi czynnikami jak VEGF, PDGF czy Ang1/2. Bewacyzumab
jest przeciwciatem skierowanym przeciwko VEGF-A. Jest on pierwszym lekiem antyangiogennym o potwierdzonej skutecznosci, wyrazonej w wydtuzeniu catkowitego czasu
przezycia. Wykazane zostato to zarowno w grupie pacjentek z nowo rozpoznana zaawansowang choroba, jak i w sytuacji nawrotu. Inne leki antyangiogenne, takie jak: trebananib,
nintedanib czy pazopanib, obecnie nie maja udowodnionej poréwnywalnie wysokiej skutecznosci w leczeniu raka jajnika. Nie s3 znane przyczyny progresji choroby mimo
stosowania leczenia podtrzymujacego. Obecnie bada sie mozliwosci taczenia bewacyzumabu z innymi terapiami celowanymi, takimi jak inhibitory PD-L1.

SLOWA KLUCZOWE: rak jajnika, angiogeneza, bewacyzumab, terapie antyangiogenne

ABSTRACT

Ovarian cancer is a neoplasm characterized by notably malignancy. The poor results of treatment result not only from the lack of screening tests making diagnosis possible at
an early stage, but also because of the insufficiently effective treatment methods.

High hopes are placed in targeted therapies, using agents such as angiogenesis inhibitors, immune checkpoint inhibitors or anticancer vaccines. The aim of the work is to present
the latest results of research on antiangiogenic drugs. Databases such as PubMed, Google Scholar and ClinicalTrials.gov were used. Antiangiogenic drugs are substances of various
structure, the common feature of which is the influence on signaling pathways associated with such factors as VEGF, PDGF or Ang1/ 2. Bevacizumab is an antibody directed
against VEGF-A. It is the first anti-angiogenic drug with proven efficacy, expressed in the extension of overall survival. This was demonstrated both in the group of patients
with newly diagnosed advanced disease and in the situation of relapse. Other anti-angiogenic agents, such as trebananib, nintedanib or pazopanib, currently have not been
proven to possess comparably high efficacy in the treatment of ovarian cancer. There are no known causes of disease progression despite maintenance therapy. The potential
for combining bevacizumab with other targeted drugs such as PD-L1 inhibitors is currently being investigated.

KEY WORDS: ovarian cancer, angiogenesis, bevacizumab, anti-angiogenic therapy
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WSTEP
Rak jajnika (OC — ovarian cancer) stanowi ciaggle wyzwanie
dla wspolczesnej onkologii. Wspoétczynnik standaryzowa-
ny (ASR) w 2015 r. wynosil 6,94% i jest najwyzszy wsrod
wszystkich nowotwordéw zenskiego ukladu rozrodczego
[1].Wedlug danych z lat 2010-2013 w Polsce ASR jest
piaty w skali europejskiej i $wiatowej [2]. Brak jest efek-
tywnych metod skriningowych, a u wiekszosci pacjentek
rozpoznanie raka jajnika stawiane jest w zaawansowanym
stadium choroby [3].

Kamieniem milowym w leczeniu zaawansowanego raka
jajnika bylo wprowadzenie w latach dziewiec¢dziesigtych

ubiegtego stulecia paklitakselu, co przyczynito sie do istot-
nego wzrostu przezy¢. Do dzi$§ standardem leczenia jest
operacja cytoredukcyjna i chemioterapia pochodnymi pla-
tyny w polaczeniu z taksanami. Wcigz jednak niepoznane
pozostaja molekularne podstawy rozwoju tego nowotworu,
a wyniki terapii nie sg zadowalajgce [4].

Obecnie prace nad nowymi sposobami leczenia skupiaja sie
na metodach modyfikujacych funkcje ukladu immunologicz-
nego. Prowadzone sg badania nad wykorzystaniem szczepionek
przeciwnowotworowych, inhibitoréw immunologicznych
punktéw kontrolnych oraz lekéw antyangiogennych [5].
Bewacyzumab, przeciwcialo przeciwko czynnikowi wzrostu
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srédblonka naczyn (VEGF —vascular endothelial growth factor),
stanowi na dzien dzisiejszy najlepiej przebadana metode terapii
celowanej w raku jajnika. Mimo wielu przeprowadzonych ran-
domizowanych badan klinicznych, tylko dwa z nich wykazaty
znamienng korzy$¢ z leczenia, jaka byto wydluzenie catkowite-
go czasu przezycia pacjentek (OS — overall survival) [6].

CZYM JEST ANGIOGENEZA?

W organizmie ptodu pierwotne naczynia krwionosne po-
wstaja z komdrek prekursorowych pochodzacych z wysp
krwiotwdrczych, zwanych hemangioblastami. Proces ten
nazywany jest waskulogeneza. Angiogeneza jest zlozonym
procesem prowadzacym do budowy nowych naczyn,
w ktorym udzial biorg istniejace juz komdrki endotelium.
Moze ona zachodzi¢ na drodze dwoch mechanizmoéw: po-
przez paczkowanie lub przez podzial komorek srédbtonka
naczyn. Prowadzi to do rozgaleziania istniejacej juz sieci
naczyn [7]. Gléwnym bodzcem prowadzacym do tych
zmian jest miejscowa hipoksja. Ponadto, dochodzi do
lokalnego uwolnienia czynnikéw stymulujgcych angio-
geneze, takich jak VEGF oraz zasadowy czynnik wzrostu
fibroblastow (bFGF), plytkopochodny czynnik wzrostu
(PDGE), angiopoetyny 1 i 2 (Ang-1 i Ang-2) oraz zaha-
mowania syntezy inhibitoréw angiogenezy [8].

WYBRANE MECHANIZMY
WARUNKUJACE ROZWOJ NOWYCH
NACZYN KRWIONOSNYCH

ZNACZENIE SZLAKU HIF-1

HIF1 (hypoxia inducible factor) jest czynnikiem transkryp-
cyjnym regulujacym odpowiedz komorki na niedotlenienie.
Posiada on budowe heterodimeru, skladajacego si¢ z podjed-
nostek alfa (HIF1a, 2a, 3a) zaleznych od hipoksji oraz beta,
wydzielanych konstytutywnie. HIF1 wykazuje dzialanie biolo-
giczne poprzez wiazanie si¢ z HRE (hypoxia-response element),
wplywajac w ten sposob na produkeje bialek warunkujacych
odpowiedz komorki na niedotlenienie. Zmiany w ekspresji
genow (GLUT, LDHA) lub (VEGE VEGFR, TGFf3) wywieraja
odpowiednio wplyw na metabolizm lub angiogeneze [9].

W opracowaniach HIF1 nazywany jest gléownym regula-
torem odpowiedzi na hipoksje. Jego plejotropowe dzialanie
umozliwia komorce przezycie w warunkach niedoboru tle-
nu. Podkresla si¢ takze jego role w procesie wzrostu guzow
nowotworowych. Najnowsze badania wykazuja korelacje
ekspresji HIF1a z nasilonymi procesami inwazji i powsta-
wania przerzutéw odlegtych [10]. Co ciekawe, wykazano
zaleznos$¢ pomiedzy HIF1la a oporno$cig na cisplatyne
w liniach komdérkowych raka jajnika in vitro [11].

Wiele lekow cytotoksycznych hamuje szlak HIF1.
Inhibitory topoizomerazy I (np. topotekan) hamuja eks-
presje HIF1a. Wykazano, Ze bisphenol A (ksenoestrogen)
przyczynia si¢ do przyspieszenia degradacji HIF1la przez
odrywanie od niego biatka chaperonowego. Jednak do
dzisiaj nie wykryto substancji, ktére dzialajg na opisany
czynnik selektywnie [12].
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ZNACZENIE SZLAKU DLA VEGF

VEGF jest waznym regulatorem procesu angiogenezy.

Selektywnie wplywa on na wzrost komorek $rédbtonka,

zwigksza takze jego przepuszczalnosé. Ekspresja VEGF

jest Scisle zwigzana z procesami zachodzacymi podczas
cyklu jajnikowego. Blokada szlaku VEGF prowadzi do
zahamowania wzrostu ciatka zottego zaréwno u gryzoni,

jak i naczelnych (Colombo 2016).

Mimo Ze w proces angiogenezy zaangazowanych jest
wiele roznych czynnikow, to aktywacji VEGER przypisuje
sie role gtéwnego punktu kontrolnego [13]. Znane s3 3 typy
receptorow dla VEGF:

o VEGEFR2, ktéry odpowiedzialny jest w gtéwnej mierze
za aktywno$¢ biologiczng VEGE,

o VEGEFRI, ktéry prawdopodobnie reguluje dziatanie
VEGFR?2, konkurujac z nim o zwigzanie liganda
VEGFR3 powigzany z mechanizmem limfangiogenezy [14].

Komork1 pobudzone przez VEGF wydzielaja metaloprote-

inazy rozkladajace macierz pozakomorkows, co umozliwia

dzielgcym sie komérkom endotelium na migracje i tworzenie
prekursoréw nowych naczyn [15]. Nasilenie produkcji VEGF
regulujg liczne czynniki, m.in. PDGE FGE transformujacy
czynnik wzrostu beta (TGFp), naskorkowy czynnik wzrostu

(EGF) orazIL-2 [14]. Ponadto, hipoksja wplywa stymulujaco

na ekspresje VEGF poprzez szlak zwigzany z HIF1 [9, 15].

Wykazano, ze VEGF stanowi wazny czynnik wzrostu
i przerzutowania nowotworéw zlosliwych. Zwigkszong eks-
presje VEGF stwierdzono w wigkszo$ci badanych guzéw.
Badania wskazuja, ze zwigkszona produkcja czynnikéow
proangiogennych wigze si¢ z wieksza sktonnoscia do agre-
sywnego wzrostu [15]. Podwyzszone stezenie angiopoetyn
i VEGF w surowicy kobiet w momencie rozpoznania
wiaze sie z krotszym czasem wolnym od progresji choroby
[16,17]. Nawet 97% nowotworéw jajnika wykazuje nad-
mierng ekspresje VEGF i wigze si¢ ona z wystepowaniem
wodobrzusza, gorszym rokowaniem i krotszym catkowi-
tym czasem przezycia pacjentek [13].

VEGF wywiera réwniez istotny wplyw na aktywno$¢
komoérek ukladu immunologicznego. Wykazano, ze
VEGF-A hamuje dojrzewanie komoérek dendrytycznych
(dendritic cells; DCs) poprzez zmniejszenie przekaznic-
twa w szlaku zwigzanym z NFxB. Ponadto, wplywa on
negatywnie na zdolno$¢ dojrzatych DCs do prezentacji
antygenu poprzez zmniejszenie ekspresji bialek gtownego
ukltadu zgodnosci tkankowej (MHC) klasy II, co prowa-
dzi w konsekwencji do zaburzen funkcji limfocytow T
i zahamowania odpowiedzi przeciwnowotworowej [18].
Co wigcej, VEGF hamuje migracje, proliferacje i funkcje
efektorowe limfocytéow cytotoksycznych (CTL). Nasila
natomiast migracje i proliferacje komdrek o wlasciwo-
$ciach immunosupresyjnych, tj. limfocyty T regulatorowe
(Treg), komorki supresyjne pochodzace z linii mieloidalnej
(MDSC) czy makrofagi typu M2 [19].

ZNACZENIE SZLAKU Tie2
Angiopoetyna 1 i 2 wiazg si¢ z receptorem Tie2, wykazu-
jac w stosunku do siebie dzialanie antagonistczne. Angl
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odpowiada za dojrzewanie i stabilizacj¢ naczyn, natomiast
Ang?2 wykazuje dzialanie proangiogenne [20]. Badania na
modelach zwierzecych dowodza, ze angiopoetyny moga
by¢ celem leczenia przeciwnowotworowego. Ich rola w pro-
gresji nowotworu polega na tworzeniu mikrosrodowiska
ulatwiajgcego inwazje nowotworu, miedzy innymi poprzez
dodatni wplyw na podzialy fibroblastéow nowotworowych
i proces angiogenezy [21]. Wykazano, Ze zwiekszone steze-
nie Ang2 w surowicy krwi pacjentek leczonych z powodu
raka jajnika wigzalo si¢ z obnizonym OS [17].

PRZECIWCIALA ANTYANGIOGENNE
STOSOWANE W BADANIACH KLINICZNYCH

BEWACYZUMAB
Bewacyzumab jest humanizowanym przeciwcialem mo-
noklonalnym IgGl skierowanym przeciwko VEGF-A.
Uniemozliwia on przekazywanie sygnatu przez receptory
Flt-2 (VEGFR-1) i KDR (VEGFR-2). Poczatek badan
klinicznych nad przeciwciatami anty-VEGF przypada na
rok 2004, kiedy rozpoczeto proby z przeciwcialem A4.6.1,
wytwarzanym przez hybrydoma pochodzace z myszy
immunizowanych 165-resztkowym rekombinowanym
ludzkim czynnikiem wzrostu. W wyniku humanizacji
uzyskano przeciwcialo bewacyzumab, ktérego sekwencja
jest w 96% identyczna z przeciwcialem ludzkim [22].
Zarejestrowane wskazania do stosowania bewacyzumabu
obecnie obejmujg nowotwory: jajnika, okreznicy, ptuca,
piersi i szyjki macicy. Do typowych dzialan niepozadanych
zalicza si¢ nadci$nienie, perforacje przewodu pokarmo-
wego, upos$ledzone gojenie si¢ ran, proteinurie, incydenty
zakrzepowo-zatorowe [6]. Wedlug rekomendacji PTGO,
bewacyzumab zalecany jest w leczeniu pierwszej linii OC
w stadium IV lub III z chorobg resztkowa powyzej 1 cm.
Znajduje on takze zastosowanie w schematach terapii
chorych z nawrotem raka platynowrazliwego badz platy-
noopornego [23].

TREBANANIB

Trebananib (znany dawniej jako AMG386) jest bialkiem
fuzyjnym skfadajacym sie z fragmentu Fc i peptydu skiero-
wanego przeciwko angiopoetynie-1 i -2 (tzw. peptibody).
Przeciwcialo to uniemozliwia wigzanie angiopoetyny
z receptorem Tie2, wystepujacym na srodblonku naczyn
krwionosnych. Najczesciej wystepujacymi dziataniami nie-
pozadanymi sg obrzeki, co odrdznia trebananib od lekow
antyangiogennych zaleznych od VEGF [6].

CEDIRANIB

Cediranib (AZD2171) jest inhibitorem kinaz tyrozyno-
wych trzech receptoréow dla VEGE. W badaniu ICON6
wykazano istotne statystycznie wydluzenie nie tylko czasu
wolnego od progresji (PFS — progression free survival), ale
réwniez OS u pacjentek z nawrotem raka jajnika [6]. Do-
datkowo udowodniono jego pozytywny wplyw na jakos¢

zycia pacjentek [24]. Trwajg badania kliniczne III fazy nad
zastosowaniem cediranibu tgcznie z olaparibem w leczeniu
nawrotowego raka jajnika u pacjentek z mutacjami w ge-
nach BRCA1/ BRCA2.

NINTEDANIB

Nintedanib (BIBF 1120) jest inhibitorem kinaz tyrozy-
nowych VEGFR, PDGEFR i FGFR. Przeprowadzone ran-
domizowane badanie kliniczne IIT fazy AGO-OVARI2,
obejmujgce nieleczone wczesniej pacjentki w stadiach
FIGO IIB-1V, wykazalo istotne statystycznie zwiekszenie
czasu wolnego od progresji choroby. Jednakze leczenie
nintedanibem bylo zwigzane z czg¢stszym wystepowaniem
dzialan niepozadanych ze strony przewodu pokarmowego
i uktadu krwiotwdrczego [25].

PAZOPANIB

Pazopanib jest inhibitorem kinaz tyrozynowych VEGEFR,
PDGEFR i c¢-Kit. W badaniu AGO-OVARI6, przeprowa-
dzonym na grupie pacjentek bez progresji po przebytym
leczeniu, w stadiach FIGO IIB-1V, leczenie podtrzymujace
doustnym pazopanibem wydtuzyto czas wolny od pro-
gresji, ale nie mialo wplywu na catkowity czas przezycia.
Najczesciej wystepujacym dzialaniem niepozadanym byto
nadci$nienie tetnicze [25].

EFEKTY | PERSPEKTYWY

LECZENIA RAKA JAJNIKA

Randomizowane badania III fazy oceniajace leczenie OC
bewacyzumabem byly prowadzone w trzech sytuacjach
klinicznych: jako leczenie pierwszego rzutu (badania
GOG218 oraz ICON?7), jako leczenie po nawrocie platyno-
wrazliwego (badanie OCEANS) oraz platyno-odpornego
(AURELIA) raka jajnika. Dodatkowo pojawity si¢ wyniki
badan II fazy obejmujace mozliwo$¢ zastosowania bewa-
cyzumabu w leczeniu neoadiuwantowym.

WYNIKI ZASTOSOWANIA BEWACYZUMABU
W PIERWSZEJ LINII LECZENIA

W badaniu ICON7 grupe badana stanowily kobiety z hi-
stologicznie potwierdzonym rakiem jajnika w stadium
I lub IIA lub z zaawansowang chorobg (FIGO IIIC, IV).
Sposrdd 1523 pacjentek wyloniono trzy grupy: pacjentki
otrzymujace standardowa chemioterapi¢ (karboplatyna
i paklitaksel), terapi¢ z bewacyzumabem i terapi¢ z doda-
nym leczeniem podtrzymujacym do 12 miesigcy [6, 13].
Najwigksze korzysci z leczenia wykazano w grupie 502
pacjentek z zaawansowang chorobg, z duzym ryzykiem
progresji (choroba w stadium IV lub III z guzem o $rednicy
powyzej lcm po cytoredukeji) [6].

Badanie GOG-218 obejmowalo pacjentki z choroba
w stadium IIIC lub IV. W grupie badanej oprécz standar-
dowej chemioterapii podawano bewacyzumab w dawce 15
mg/kg, w cyklach 2—6 lub od 2 cyklu przez 15 miesiecy.
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W grupie chorych z OC w stadium IV, mediana OS pa-
cjentek leczonych bewacyzumabem po zakonczeniu che-
mioterapii wzrosla o 7,8 miesigca w poréwnaniu z grupg
przyjmujaca sama chemioterapie.

Wyniki badann GOG-218 i ICON7 przyczynily sie do
rejestracji bewacyzumabu w 2011 roku w Unii Europejskiej
(UE) we wskazaniu leczenia OC wysokiego ryzyka [22].

WYNIKI ZASTOSOWANIA
BEWACYZUMABU W NAWROCIE OC
Badaniem OCEANS objeto pacjentki z nawrotem platy-
nowrazliwego OC (tj. powyzej 6 miesiecy od zakonczenia
leczenia). Grupa kontrolna otrzymywala cisplatyne, gem-
cytabing i placebo przez 6 cykli, za$ grupa badana t¢ sama
chemioterapie oraz bewacyzumab w dawce 15 mg/kg do
czasu progresji lub wystapienia powaznych dzialan niepo-
zadanych. Analiza wynikéw po 24 miesigcach wykazala
wydtuzenie PFS we wszystkich grupach pacjentek. Ponad-
to, az u 30% pacjentek nie obserwowano progresji choroby
w ciagu roku od rozpoczecia leczenia [13].

Badanie GOG213 przeprowadzono na grupie kobiet
z nawrotem platynowrazliwego OC, ktdre zostaty losowo
przydzielone do grup leczonych standardowa chemio-
terapig albo chemioterapia z bewacyzumabem w dawce
15 mg/kg, podawanym co 3 tygodnie do progresji lub
wystgpienia nieakceptowalnych objawow niepozadanych.
W badaniu mogly uczestniczy¢ pacjentki uprzednio leczo-
ne bewacyzumabem. Analiza danych wykazala zwiekszenie
0S1z37,3 do 42,2 miesigca [26]. Wyniki badania GOG213
umozliwily rejestracje bewacyzumabu we wskazaniu lecze-
nia nawrotowego platynowrazliwego OC w UE. W nowych
wskazaniach nie uwzgledniono mozliwosci leczenia u pa-
cjentek przyjmujacych wezesniej inihibitory VEGF [22].

Celem badania AURELIA byta ocena skuteczno$ci bewacyzu-
mabu w leczeniu nawrotu platynoopornego OC. Pacjentki przed
randomizacja byly indywidualnie przydzielane przez badaczy do
jednego ze schematéw chemioterapii jednolekowej. Nastepnie
losowo przydzielano je do grupy leczonej bewacyzumabem
15 mg/kg co 3 tygodnie, 10 mg/kg co 2 tygodnie lub sama
chemioterapia. Ustalono, ze w chwili progresji pacjentki otrzy-
mujace samg chemioterapie mogly otrzymac bewacyzumab (po
ponownej ocenie kryteriow wiaczenia do badania), a pacjentki
otrzymujgce schemat z bewacyzumabem - tylko standardowe
leczenie. Analiza wynikéw wykazata wydtuzenie PFSz 3,4 do 6,7
miesigca oraz zwigkszony catkowity odsetek odpowiedzi (ORR)
w grupie przyjmujacej bewacyzumab [13]. Analizy wskazujg na
34% redukcje ryzyka zgonu w grupie pacjentek przyjmujacych
w dowolnym czasie badania bewacyzumab w stosunku do
pacjentek, leczonych jedynie chemioterapig [27].

WYNIKI ZASTOSOWANIA BEWACYZUMABU
W LECZENIU NEOADIUWANTOWYM
Bezpieczenstwo i skutecznos$¢ stosowania bewacyzumabu
w leczeniu neoadiuwantowym zostato poddane weryfikacji
w badaniu ANTHALIA. Wlaczono do niego pacjentki
z nieoperacyjnym, zaawansowanym OC. Zabieg cytore-
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dukcyjny przeprowadzono u wigkszosci chorych. ORR wy-
nidst 58,6% w grupie poddanej leczeniu bewacyzumabem
oraz 51,4% w grupie kontrolnej. W grupie przyjmujacej
bewacyzumab nie stwierdzono zwigkszonej toksycznosci
czy czestszych komplikacji po leczeniu operacyjnym [28].

Dowody na skuteczno$¢ innych lekéw antyangiogennych
w leczeniu OC sg na chwile obecng skromne. Przypisuje si¢
im wiegkszg toksycznos¢ w poréwnaniu z bewacyzumabem
(6, 13,25]. W Polsce jedyna substancjg o dzialaniu przeci-
wangiogennym zarejestrowang do leczenia OC jest bewa-
cyzumab. Stosowany jest w programie lekowym “Leczenie
zaawansowanego raka jajnika” i jest refundowany dla
pacjentek z nowo rozpoznanym, zaawansowanym OC [3].

Wykazano, Ze rak jajnika nie jest jednolita jednostka cho-
robowy, o czym $wiadczy rézny przebieg kliniczny choroby
u poszczegdlnych pacjentek. Trwaja prace nad poszukiwa-
niem molekularnego podloza réznic w podatnoscinaleczenie.
Analiza genomu surowiczego raka jajnika doprowadzita do
wyrdznienia czterech podtypdw tego nowotworu: mezenchy-
malnego, immunoreaktywnego, proliferacyjnego i zrdznico-
wanego. Wykazano, ze ekspresja gendw o typie immunore-
aktywnym koreluje ze zdecydowanie gorsza odpowiedzig na
bewacyzumab [29]. Badania nad lekami antyangiogennymi
w OC, za wyjatkiem ICON7, nie braly pod uwage mozliwych
biomarkerdéw, ktére mogtyby korelowa¢ z odpowiedzig na
leczenie [6]. W badaniu ICON7 niskie stezenie Tie2 i wysokie
Ang] korelowato z wydluzeniem PFS [30].

Wazny problem stanowig nawroty po leczeniu anty-
angiogennym. Tylko jedno badanie III fazy (GOG-213)
pozwalalo na wlaczenie pacjentek po przebytym leczeniu
bewacyzumabem [22]. W grupie 69 pacjentek, u ktérych
podawano chemioterapi¢ wraz z bewacyzumabem z po-
wodu nawrotu OC, leczonych w poprzednim rzucie bewa-
cyzumabem, nie stwierdzono zwigkszonej toksycznosci.
Natomiast ORR byt wyzszy niz w grupie leczonej sama
chemioterapig [31]. Wymaga to jednak potwierdzenia
w badaniach na wigkszej grupie pacjentek. Do tej pory nie
ustalono mechanizmu wystepowania opornosci na leczenie
bewacyzumabem. Spekulacje, ze blokada VEGF doprowa-
dza do uaktywnienia innych szlakéw zwigzanych z angio-
geneza, nie znajduja poparcia w badaniach klinicznych.

Aktualnie prowadzone jest badanie III fazy nad wykorzy-
staniem inhibitora immunologicznego punktu kontrolnego
(anty-PD-L1), atezolizumabu wraz z bewacyzumabem
ichemioterapia, w leczeniu pierwszego rzutu zaawansowa-
nego OC. Zakonczenie przewidziane jest na rok 2021 [32].

PODSUMOWANIE

Stosowane aktualnie schematy leczenia OC nie sg zadowalajace.
Poznawane sg ciaggle nowe mechanizmy warunkujace rozwdj
i zlogliwos¢ raka jajnika. Angiogeneza jest procesem, ktory lezy
u podioza proceséw fizjologicznych zachodzacych w jajniku.
Jej znaczenie w procesie rozwoju wielu nowotworéw zlosli-
wych, w tym réwniez OC jest dobrze udokumentowane. Wraz
z poznawaniem kolejnych szlakow sygnatowych, odkrywane sg
nowe leki antyangiogenne. Bewacyzumab jest jedynym lekiem
o udokumentowanym wplywie na wydtuzenie catkowitego czasu
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przezycia. Istnieja dowody na to, ze jego stosowanie poprawia
jakos¢ zycia pacjentek. Pozostate leki antyangiogenne, cho¢ wy-
kazuja skutecznos¢ w innych jednostkach chorobowych, w raku
jajnika na chwile obecng nie przynosza oczekiwanych rezultatow.

Niewatpliwie, nowoczesne leczenie daje szans¢ na wy-
dluzenie zycia o czas, ktdry, cho¢ krotki, ma ogromne zna-
czenie dla pacjentek. Dlatego wazne jest, by nowe terapie
byly dostepne dla jak najwiekszej grupy chorych.
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STRESZCZENIE

Kwas acetylosalicylowy (ASA) jest jednym z najpopularniejszych lekdw na catym $wiecie. Preparaty ASA s stosowane od ponad 100 lat jako leki przeciwzapalne, przeciwgoraczkowe
i przeciwhélowe. 0d 1971 r. ASA jest stosowany réwniez jako lek przeciwptytkowy. Gtéwne dziatanie przeciwptytkowe aspiryny polega na nieodwracalnym zahamowaniu kluczowego
enzymu kaskady kwasu arachidonowego, syntetazy prostaglandyny H, zwanej réwniez cyklooksygenaza (COX). ASA jest powszechnie stosowanym lekiem w leczeniu i prewengji
chordb sercowo-naczyniowych. Zgodnie z obecnie obowiazujacymi europejskimi wytycznymi, ASA jest zalecany w prewencji wtérnej u wszystkich chorych z ustalona choroba
sercowo-naczyniowa (choroba wieficowa, przebyty zawat serca, przebyty udar mozgu, miazdzyca naczyri obwodowych). Polecana jest dozywotnia terapia matymi dawkami (75-150
mg na dobe). ASA jest stosowany réwniez w leczeniu ostrego zawatu serca, niestabilnej choroby wiericowej, po operacji pomostowania aortalno-wiericowego i angioplastyce
naczyniowej, a takze w leczeniu ostrego udaru mézqu jako lek zapobiegajacy nawrotowi oraz innym incydentom zakrzepowym. Mimo udowodnionych korzysci, okoto 10—20%
pacjentéw przyjmujacych ASA jest narazonych na wystapienie ponownego zdarzenia sercowo-mdzgowo-naczyniowego. W zwiazku z powyzszym opisano zjawisko tzw. opornosci
na ASA (lub wysokiej reaktywnosci ptytek krwi mimo stosowania ASA). Zjawisko to opisywano u chorych po udarze mézgu (do 60% badanych), w miazdzycy koriczyn dolnych
(do 60%), w stabilnej chorobie wieicowej (do 70%) i u chorych bezposrednio po zawale migsnia sercowego (do 80%). Mimo prowadzonych od kilku lat badan, jak do tej pory
brak jednoznacznych wytycznych dotyczacych monitorowania funkgji ptytek krwi u chorych zazywajacych ASA, zaréwno w prewencji pierwotnej, jak i wtérnej udaru mézqu.

SLOWA KLUCZOWE: kwas acetylosalicylowy, udar mézqu, prewencja choréb sercowo-naczyniowych, wysoka reaktywnos¢ ptytek krwi pomimo stosowania aspiryny

ABSTRACT

Acetylsalicylicacid (ASA) is one of the most popular medicines in the world. ASA preparations have been used for over 100 years as anti-inflammatory, antipyretic and analgesic
drugs. Since 1971, ASA has also been used as an antiplatelet drug. The main antiplatelet effect of aspirin is the irreversible inhibition of the key enzyme of arachidonic acid
cascade, a prostaglandin H synthetase, also called cyclooxygenase (COX). ASA is a widely used drug in the prevention of cardiovascular diseases. In accordance with the current
European guidelines, ASA is indicated in secondary prevention in all patients with established cardiovascular disease (coronary heart disease, previous myocardial infarction,
previous stroke, peripheral atherosclerosis). Life therapy with low doses (75-150 mg daily) is recommended. ASA is also used to treat acute myocardial infarction, unstable
coronary heart disease, coronary artery bypass surgery and angioplasty, as well as to treat acute stroke. Despite the proven benefits, approximately 10-20% of patients taking
ASA are at risk for re-occurring cardiovascular events. In connection with the above, the phenomenon of the so-called resistance to ASA (or high on treatment platelet reactivity
despite ASA). This phenomenon was reported in patients after stroke (up to 60% of subjects), in atherosclerosis of the lower limbs (up to 60%), in stable coronary disease (up
to 70%) and in patients immediately after myocardial infarction (up to 80%). Despite studies conducted for several years, so far there are no clear guidelines for monitoring
platelet function in patients taking ASA, both in primary and secondary stroke prevention.

KEY WORDS: acetylsalicylic acid, stroke, prevention of cardiovascular diseases, high on treatment platelet reactivity
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WSTEP zowany przez francuskiego chemika Charlesa Frédérica

Kwas acetylosalicylowy (ASA) jest jednym z najpopular-
niejszych lekdw na calym $wiecie. Chemicznie stanowi
acetylowa pochodng kwasu salicylowego (jest octanem
kwasu salicylowego). Po raz pierwszy zostal zsyntety-
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Gerhardta w 1857 r., za$ jego wzdr strukturalny ustali
w 1989 r. Herman Kolbe. Dzi¢ki badaniom Felixa Hof-
fmana, pracownika firmy Friedrich Bayer & Co., od 1899
r. lek ten zaczat by¢ produkowany na skale przemystowa
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pod znang obecnie na calym $wiecie nazwg ,,Aspiryna”
(nazwa preparatu pochodzi od: a —acetyl, spir — Spirea
ulmaria, wigzéwka blotna, roélina z ktdrej pozyskiwano
kwas salicylowy) [1]. Kwas salicylowy, nad ktérym praco-
wal Felix Hoffman, zostal nieprzypadkowo wytypowany,
gdyz wlasciwosci przeciwbolowe jego glikozydu, salicyny
znane byty juz od wiekow. Istnieja doniesienia na temat
wlasciwosci leczniczych wyciggoéw z kory wierzby i spo-
krewnionych z nig roslin, takich jak topola, ktore stoso-
wane byly juz w starozytnej Grecji przez Hipokratesa do
obnizania gorgczki i uSmierzania bélu. Warto tez pamietac,
ze aspiryna byla pierwszym lekiem uzyskanym w sposéb
syntetyczny, a nie wyizolowanym z surowcow naturalnych,
dlatego tez rok wprowadzenia leku na rynek uwaza si¢ za
poczatek nowoczesnego przemystu farmaceutycznego [2].

Preparaty kwasu acetylosalicylowego sg stosowane od
ponad 100 lat jako leki przeciwzapalne, przeciwgoraczkowe
iprzeciwbolowe. W 1971 r. sir J. Vane odkryl dzialanie ASA
polegajace na blokowaniu syntezy prostaglandyn [3], a J.
Smith i A. Willis opisali, ze ASA hamuje agregacje plytek
krwi [4]. Od tamtej pory kwas acetylosalicylowy jest sto-
sowany rowniez jako lek przeciwplytkowy.

MECHANIZMY PRZECIWPLYTKOWE)J
AKTYWNOSCI KWASU
ACETYLOSALICYLOWEGO

Gléwne dzialanie przeciwplytkowe ASA polega na nieod-
wracalnym zahamowaniu kluczowego enzymu kaskady
kwasu arachidonowego, syntetazy prostaglandyny H,
zwanej rowniez cyklooksygenazg (COX). Enzym ten
wystepuje w postaci co najmniej dwoch izoenzymow, cyk-
looksygenazy 1 (COX-1) oraz cyklooksygenazy 2 (COX-
2). Pierwszy z nich, COX-1, jest obecny we wigkszosci
komorek organizmu, réwniez w ptytkach, drugi zas, COX-
2, jest nieobecny w warunkach podstawowych, synteza
jego gwaltownie wzrasta w odpowiedzi na dziatanie czyn-
nikéw prozapalnych (ale tylko we wszystkich komdrkach
jadrowych, nie w plytkach). Blokada enzymu przez ASA
polega na nieodwracalnej acetylacji aminokwasu seryny
w pozycji 529 w COX-11iw pozycji 516 w COX-2 [5, 6], co
zmienia konfiguracje przestrzenng centrum aktywnego en-
zymu i uniemozliwia wigzanie kwasu arachidonowego do
miejsca katalicznego enzymu przy tyrozynie w pozycji 385.
COX-1 jest ponad 150 razy bardziej wrazliwa na dzialanie
ASA niz COX-2. ASA podawana w matych dawkach dziala
gltéwnie na COX ptytkowa, hamujac synteze tromboksa-
nu A, (TXA,), bardzo silnego czynnika powodujacego
agregacje plytek krwi i skurcz naczyn [7]. Objawia si¢ to
zmniejszeniem stezenia w surowicy TXB, (tromboksa-
nu B, - stabilnej formy TXA,) i wydalaniem z moczem
11-dehydrotromboksanu B,. Dziatanie to jest uwazane za
podstawowy efekt przeciwzakrzepowy leku. Zablokowana
COX-1 pozostaje nieaktywna przez caly okres zycia plytki
(okoto 8-10 dni). Utrzymanie stanu antyagregacyjnego
wymaga codziennego, regularnego podawania leku ze
wzgledu na szybka wymiane puli ptytkowej (okoto 10% na
dobe) na mlode postacie posiadajace aktywna forme enzy-

mu, poniewaz juz 20% aktywnych ptytek moze zapewnic¢
skuteczng hemostaze¢. W znacznie mniejszym stopniu ASA
hamuje COX-1 w $roédblonku naczyn, gdzie jej dziatanie
byloby niekorzystne ze wzgledu na hamowanie syntezy
prostacykliny (PGI2), najsilniejszego biologicznie czyn-
nika antyagregacyjnego, poza tym w przeciwienstwie do
hamowania COX plytkowej, dzialanie to jest krotkotrwale
i odwracalne. Izoforma COX-1 podlega alternatywnemu
sktadaniu, tworzac transkrypt z zachowanym pierwszym
intronem zwanym COX-3. Wplyw ASA na COX-3 jest
stabo poznany. Dawka ASA w wysokosci 30—-100 mg ha-
muje okoto 90% aktywnosci COX-1 u wiekszosci chorych.
ASA w wysokich dawkach (300-500 mg) hamuje synteze
prostaglandyn, co wigze si¢ z dzialaniem przeciwzapalnym,
przeciwgoraczkowym i przeciwbolowym.

Poza gléwnym opisanym powyzej przeciwplytkowym
mechanizmem ASA (hamowanie syntezy tromboksanu
A, poprzez blokade COX), istniejg rowniez inne, mniej
poznane, farmakologiczne efekty tego leku, ktore moga by¢
réwniez istotne dla przeciwzakrzepowego dzialania, takie
jak wplyw na funkcje¢ 12-lipooksygenazy [8], stymulacje
produkcji NO [9] czy hamowanie oksydacji cholesterolu
LDL [10].

ZASTOSOWANIE ASAW PREWENCJI I LECZENIU
CHOROB SERCOWO- NACZYNIOWYCH

ASA jest powszechnie stosowanym lekiem w prewencji
ileczeniu choréb sercowo-naczyniowych. Zgodnie z obecnie
obowigzujgcymi europejskimi wytycznymi, ASA jest wska-
zany w prewencji wtornej u wszystkich chorych z ustalong
chorobg sercowo-naczyniowa (choroba wienicowa, prze-
byty zawal serca, przebyty udar mézgu, miazdzyca naczyn
obwodowych) [10—14]. Polecana jest dozywotnia terapia
matymi dawkami (75-150 mg na dobe).

ZAWAL SERCA

W leczeniu ostrego zawatu serca zalecana jest doustna daw-
ka ASA 300 mg (zalecenie klasy ,,I”, poziom wiarygodnosci
danych ,,B”). W wytycznych ESC z 2017 r. na podstawie
pojedynczych badan naukowych z randomizacja podano,
iz dawki 250 lub 500 mg ASA podane dozylnie wigzaly
sie z szybszym i calkowitym hamowaniem tromboksanu
iagregacji plytek juz po 5 minutach od wstrzykniecia przy
porownywalnej czgstosci powiklan (preparaty te nie sg
dostepne w Polsce).

W profilaktyce wtornej u wszystkich pacjentow ze swie-
zym zawalem serca z przetrwalym uniesieniem odcinka
ST (STEMI — ST-elevation myocardial infarction) zaleca
sie bezterminowe przyjmowanie ASA w dawce 75-100
mg na dobe. U chorego, ktory zostal poddany przezskor-
nej interwencji wienicowej (PCI — percutaneous coronary
intervention) zaleca si¢ podwdjna terapie przeciwplytkowa
- ASA + inhibitor P2Y , (prasugrel, tikagrelor lub klopi-
dogrel) przez 12 miesiecy. Z kolei u chorych, u ktérych
zastosowano leczenie fibrynolityczne (bez pdzniejszej
PCI) polecane jest stosowanie ASA z klopidogrelem przez
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miesigc (z mozliwosécig wydtuzenia terapii do 12 miesiecy),
natomiast w przypadku zastosowania leczenia fibrynoli-
tycznego, a nastepnie PCI, zaleca si¢ stosowanie doustne;j
podwojnej terapii przeciwplytkowej przez 12 miesiecy.
W przypadku wskazan do zastosowania doustnych anty-
koagulantow, wskazane jest stosowanie lekow tych tacznie
z leczeniem przeciwplytkowym [15].

U chorych ze $wiezym zawalem serca bez uniesienia
odcinka ST (NSTEMI — non ST-elevation myocardial infarc-
tion) zaleca si¢ ASA w doustnej dawce nasycajacej 150-300
mg (u pacjentéw, ktorzy nie przyjmowali wczesniej ASA)
i przewlekle w dawce podtrzymujacej 75-100 mg na dobe.
W przypadku braku przeciwskazan, w polaczeniu z ASA
nalezy stosowac inhibitor P2Y , przez 12 miesiecy [16].

PROTEZY ZASTAWKOWE

U pacjentéw z mechaniczng proteza zastawkows, po epi-
zodzie zakrzepowo-zatorowym, ktéry wystapit pomimo
stosowania doustnych antykoagulantéw i uzyskania tera-
peutycznej wartosci INR, nalezy rozwazy¢ dotaczenie do
terapii ASA w dawce 75-100 mg/dobe.

W przypadku biologicznych protez zastawkowych na-
lezy rozwazy¢ zastosowanie ASA w dawce 75-100 mg/
dobe w okresie pierwszych 3 miesiecy po chirurgicznym
wszczepieniu biologicznej protezy aortalnej lub po operacji
aorty z zaoszczgdzeniem zastawki aortalne;.

Dotgczenie ASA do VKA (VKA — vitamin K antagonist)
wiaze sie ze zmniejszeniem ryzyka zakrzepowo-zatorowego
przy jednoczesnym wzroécie ryzyka duzych krwawien,
dlatego przed wdrozeniem takiego leczenie nalezy dokona¢
skrupulatnego bilansu spodziewanych korzysci i ryzyka
krwawienia [17].

STENTY

U chorych po implantacji stentu do naczynia wiencowego
nalezy rozwazy¢ terapie z zastosowaniem ASA 75-100 mg/
dobe, klopidogrelu 75mg/dobe i antagonisty witaminy K
przez miesigc, niezaleznie od typu zastosowanego stentu
i aktualniej sytuacji klinicznej. Nalezy rozwazy¢ przediuze-
nie powyzszej terapii do 6 miesiecy u pacjentéw z grupy
wysokiego ryzyka powiklan zakrzepowych, jezeli korzysé
zastosowania w/w lekow przewyzsza ryzyko krwawie-
nia. U chorych wymagajacych przyjmowania ASA i/lub
klopidogrelu wraz z VKA nalezy dazy¢ do uzyskania INR
w nizszym zakresie rekomendowanych przedziatéw [17].

CHOROBY TETNIC OBWODOWYCH
Uwaza sie, ze u pacjentéw z bezobjawowym zwezeniem
tetnicy szyjnej o ponad 50% powinno si¢ dozywotnio
stosowa¢ ASA w matlej dawce (75-100 mg/dobe¢). W sy-
tuacji objawowego zwezenia tetnicy szyjnej w odcinku
pozaczaszkowym zaleca si¢ monoterapi¢ ASA lub, w sy-
tuacji nietolerancji ASA, klopidogrelem.

Po zabiegu stentowania tetnicy szyjnej rekomendowana
jest miesieczna podwdjna terapia przeciwplytkowa (ASA
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75-100 mg/dobe i klopidogrel 75 mg/dobe), a nast¢pnie
dozywotnia terapia jednym z wyzej wymienionych lekow.

Po zabiegu endarterektomii tetnicy szyjnej wskazana jest
dozywotnia terapia ASA 75-100 mg/dobe lub klopidogre-
lem 75 mg/dobe.

U objawowych pacjentdw z choroba tetnic konczyn dol-
nych zaleca si¢ ASA 75-100 mg/dobe lub klopidogrel 75
mg/dobe (lekiem preferowanym jest klopidogrel).

Pacjenci poddawani przezskornej rewaskularyzacji tetnic
konczyn dolnych przez miesigc po zabiegu powinni przyj-
mowac ASA 75-100 mg/dobe i klopidogrel 75 mg/dobe.

W przypadku chirurgicznego leczenia rewaskulary-
zujgcego zaleca sie stosowanie terapii przeciwplytkowej
ASA 75-100 mg/dobe lub klopidogrelem 75 mg/dobe,
a lekiem preferowanym jest klopidogrel. Alternatywg jest
przyjmowanie VKA, jednak pamietac nalezy, ze wiaze si¢
to ze wzrostem ryzyka krwawienia w poréwnaniu z przyj-
mowaniem leku przeciwplytkowego.

W powyzszych grupach pacjentéw mozna rozwazy¢
kontynuacje lub prowadzenie podwdjnej terapii przeciw-
plytkowej do 12 miesiecy, u chorych po niedawnym (<12
miesiecy) przebytym ostrym zespole wiencowym i/lub
PCI, po stentowaniu ostatniej droznej tetnicy wiencowej,
z wielonaczyniowg chorobg wienicows, u pacjentdéw z cu-
krzyca po niepelnej rewaskularyzacji.

W sytuacji zabiegu przezskdrnej rewaskularyzacji u pa-
cjentow z maltym ryzykiem krwawienia zaleca si¢ stosowa-
nie terapii doustnym antykoagulantem (VKA lub NOAC)
i lekiem przeciwplytkowym (ASA 75-100 mg/dobe lub
klopidogrel 75 mg/dobg) przez miesigc. Nastepnie mozna
kontynuowac terapig lub stosowa¢ doustny antykoagulant
do 12 miesiecy. W przypadku monoterapii doustnym
lekiem przeciwzakrzepowym mozna rozwazy¢ podwdj-
ng terapi¢ przeciwplytkowa do 12 miesigcy u pacjentow
z grupy duzego ryzyka incydentéw niedokrwiennych,
zdefiniowanej jako wcze$niejsza zakrzepica w stencie, ostre
niedokrwienie konczyny w trakcie doustnego leczenia
przeciwzakrzepowego lub wspotistniejaca choroba wien-
cowa (niedawny ostry zespo6l wienicowy, po stentowaniu
ostatniej droznej tetnicy wiencowej, wielonaczyniowa
choroba wienicowa u pacjentéw z cukrzyca po niepelnej
rewaskularyzacji) [18].

UDAR MOZGU

U pacjentéw w ostrej fazie udaru niedokrwiennego
mozgu podstawowym lekiem przeciwplytkowym jest
ASA w dawce 150-300 mg/dobe, a leczenie powinno si¢
wdrozy¢ jak najszybciej po wykluczaniu krwotoku lub 24
h po zakoniczeniu leczenia trombolitycznego i wykluczeniu
krwawienia wewnatrzczaszkowego.

W przypadku niekardiogennego udaru niedokrwiennego
mozgu z niewielkim zespotem neurologicznym (NIHSS
0-3 pkt) lub przemijajacego epizodu niedokrwienia mo-
zgu (TIA - transient ischaemic attack) o wysokim ryzyku
wczesnego nawrotu mozna rozwazy¢ zastosowanie cza-
sowej podwdjnej terapii przeciwplytkowej wg schematu:
przez pierwszych 21 dni klopidogrel (dawka wysycajaca
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300-600 mg, w kolejnych dniach 75 mg na dobg¢) w po-
faczeniu z ASA 75-150 mg na dobe, przez kolejnych 69
dni monoterapia klopidogrelem (75mg na dobe) lub ASA
(75-150 mg na dobg), po uptywie 90 dni od rozpoczecia
leczenia nalezy przejs¢ do konwencjonalnej dtugotermi-
nowej prewencji wtoérnej udaru mozgu [19].

PREWENCJA PIERWOTNA

Nie zaleca si¢ rutynowego stosowania ASA w prewencji
pierwotnej chordéb sercowo-naczyniowych. Natomiast
u 0s6b bezobjawowych mozna rozwazy¢ zastosowanie ASA
w prewencji pierwotnej, jezeli 10-letnie ryzyko wystapienia
choroby sercowo-naczyniowej i zgonu z jej powodu jest
znaczaco zwiekszone [12]. W celu oszacowania ryzyka
zgonu mozna zastosowac tabele SCORE (Systematic Cor-
onary Risk Evaluation), ktére uwzgledniajg nastgpujace
parametry: ple¢, wiek, warto$¢ skurczowego ci$nienia
tetniczego, stezenia cholesterolu calkowitego i wywiad
w kierunku aktualnego palenia tytoniu [12]. Na podstaw-
ie skali SCORE, za wysokie ryzyko sercowo-naczyniowe
uwaza si¢ co najmniej 10% prawdopodobienstwo zgonu
z powodu powiktan miazdzycy w ciaggu kolejnych 10 lat.

W przypadku chorych bez jawnej choroby sercowo-
-mézgowo-naczyniowej nalezy w kazdym przypadku
rozwazy¢ ryzyko zwigzane z mozliwymi powiklaniami
krwotocznymi. Jak wykazaly metaanalizy, stosowanie ASA
w prewencji pierwotnej u chorych z niskim lub umiar-
kowanym ryzykiem sercowo-naczyniowym wigzalo si¢
jedynie z niewielkim zmniejszeniem ryzyka wystgpienia
epizodu sercowo-mozgowo-naczyniowego, natomiast
znaczgco wzrastalo ryzyko powiktan krwotocznych u tych
0sOb [20-24].

Warto wspomnie¢ tutaj o jednym z ostatnich badan —
ASCEND (A Study of Cardiovascular Events iN Diabetes),
w ktorym oceniano korzysci z zastosowania ASA w zapo-
bieganiu pierwszemu epizodowi sercowo-naczyniowemu
u pacjentow obcigzonych cukrzycg w stosunku do ryzyka
wystgpienia krwawienia oraz nowotworu zlosliwego,
w tym przewodu pokarmowego. Badanie to obejmowalo
grupe 15 480 pacjentdw, z ktorych polowa otrzymywata
ASA w dawce 100 mg na dobeg, a $redni czas obserwacji
wynosil 7,4 roku. Wykazano, iZ w grupie stosujacej ASA
znamiennie rzadziej (8,5% vs. 9,6%, p=0,01) dochodzito
do wystgpienia powaznych incydentéw sercowo-naczy-
niowych, w poréwnaniu z grupa otrzymujacg placebo.
W grupie przyjmujacej ASA stwierdzono jednak istotnie
czestsze wystepowanie krwawien (4,1% vs. 3,2%, p=0,003),
okreslanych jako krwotok wewnatrzczaszkowy, krwawie-
nie w obrebie oka zagrazajace utratg wzroku, krwawienie
z przewodu pokarmowego lub jakiekolwiek inne powazne
krwawienie. Drugorzedowym punktem koncowym byto
wystapienie nowotworu zlosliwego; nie stwierdzono jednak
istotnej roznicy w czestosci wystepowania tych schorzen
pomiedzy grupg przyjmujacag ASA a grupa otrzymujaca
placebo [22].

Kolejnym waznym badaniem ostatnich lat byto wielo-
osrodkowe, randomizowane badanie ARRIVE (Aspirin

to Reduce Risk of Initial Vascular Events) przeprowadzone
w latach 2007-2016, oceniajgce skutecznos¢ i bezpieczen-
stwo stosowania ASA w poréwnaniu z placebo u pacjentéw
z umiarkowanym ryzykiem wystapienia pierwszego incy-
dentu sercowo-naczyniowego. Do badania zakwalifikowa-
no 12 546 pacjentow. Pierwszorzedowy punkt koncowy
(wystgpienie zawalu serca, udaru niedokrwiennego mozgu,
TIA, niestabilnej dtawicy piersiowej lub zgonu z przyczyn
sercowo-naczyniowych) dotyczyl 4,29% pacjentow z grupy
przyjmujacej ASA i 4,48% z grupy otrzymujacej placebo
(p=0,604). Ponadto, w grupie pacjentéw przyjmujacych
ASA stwierdzono znamiennie czestsze wystepowanie
krwawienia z przewodu pokarmowego w pordéwnaniu
do grupy placebo (0,97% vs. 0,46%, p=0,0007). Badacze
dokonali réwniez analizy per protocol (PP), biorac pod
uwagge tylko tych pacjentdw, ktorzy przestrzegali zalecen co
do przyjmowania leku w co najmniej 60% (3 790 pacjen-
tow w grupie ASA, 3 912 w grupie placebo). Stwierdzono
znamienna statystycznie redukcje czgstosci wystepowania
zawalu mig$nia sercowego w grupie przyjmujacej ASA
(p=0,0014), nie stwierdzajgc jednoczesnie istotnego sta-
tystycznie zmniejszenia ryzyka osiggnigcia pierwszorze-
dowego punktu koncowego (p=0,076) [23].

McNeil i wsp. przeprowadzili w latach 2010-2014 badanie
majace na celu ocene wpltywu matych dawek ASA na wydtu-
zenie 5-letniego okresu przezycia bez niepelnosprawnosci
uosob starszych. W badaniu wziglo udziat 19 114 pacjentdw,
w wieku co najmniej 70 lat (Iub 265 lat wérdd czarnoskoérych
i Latynos6w), nieobcigzonych chorobg sercowo-naczynio-
w3, otepieniem i fizyczng niesprawnoscig. Badane osoby
podzielono na dwie grupy - otrzymujacg ASA w dawce 100
mg na dobe oraz otrzymujacg placebo. Pierwszorzedowym
punktem koncowym bylo wystgpienie zgonu, otepienia lub
przetrwalej niepetlnosprawnosci. Wskaznik czestosci zgo-
néw, otepienia lub przetrwalej niepelnosprawnosci wynosit
21,5 zdarzenia/10000s6b/rok w grupie otrzymujacej ASA
oraz 21,2 zdarzenia/1000 oséb/rok w grupie otrzymujacej
placebo (p=0,79). Poza tym, w grupie przyjmujacej ASA
stwierdzono istotnie czestsze wystepowanie powaznych
krwotokéw w pordwnaniu z grupa placebo (3,8% vs. 2,8%,
p<0,001) [24].

ZJAWISKO OPORNOSCI NA KWAS
ACETYLOSALICYLOWY

Liczne przeprowadzone badania udowodnily znaczace
korzysci wynikajace ze stosowania ASA u chorych ze wska-
zaniami do leczenia przeciwplytkowego. U 0séb regularnie
zazywajacych lek w prewencji wtornej choroby naczyniowej
stwierdzono redukeje o okolo 25% czgstosci wystepowania
zawalow serca i udaréw moézgu w odniesieniu do oséb
niezazywajacych leku. Metaanaliza Antiplatelets Trialist’
Collaboration obejmujaca 195 badan randomizowanych
i 135 tys. chorych z duzym ryzykiem sercowo-naczynio-
wym wykazala, iZ stosowanie ASA wigzalo si¢ z redukcja
incydentéw sercowo-moézgowo-naczyniowych (zgonu,
wystgpienia udaru mézgu i zawatu serca) 0 22% w odnies-
ieniu do grupy zazywajacej placebo [25].
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Mimo udowodnionych korzysci, okoto 10-20% pacjen-
tow przyjmujacych ASA jest narazonych na wystapienie
ponownego zdarzenia sercowo-mdzgowo-naczyniowego,
chociaz przyjmowali go w ciggu kolejnych 5 lat od ostat-
niego incydentu [25-27]. W zwigzku z powyzszym opisano
zjawisko tzw. opornosci na ASA. Czestos¢ wystepowania
opornosci na ASA nie zostala jak do tej pory jednoznacznie
okreslona. Zjawisko to opisywano u chorych po udarze
mozgu (do 60% badanych), w miazdzycy konczyn dolnych
(do 60%), w stabilnej chorobie wienicowej (do 70%) i u cho-
rych bezposrednio po zawale mig¢$nia sercowego (do 80%).

Obecnie uzywa si¢ najczesciej synonimu ,wysoka re-
aktywnos$¢ plytek, mimo leczenia ASA” (HOPR — high
on-treatment platelet reactivity). Najczesciej opornos¢ na
ASA rozpoznaje sie¢ wowczas, gdy u osoby regularnie za-
zywajacej lek wystapi nowy incydent zakrzepicy tetniczej
(zjawisko to okresla si¢ jako oporno$¢ kliniczng) lub tez
na podstawie wynikéw badan laboratoryjnych (jest to tzw.
oporno$¢ laboratoryjna lub biochemiczna) [28].

Jak wynika z wiekszosci przeprowadzonych badan oraz
metaanaliz istnieje zwigzek migdzy opornoscig laboratoryj-
ng a kliniczna, czyli czgstszym wystepowaniem incydentow
zakrzepowych u o0soéb ze stwierdzong opornoscig na ASA
w testach laboratoryjnych [29—-32]. Snoep i wsp. opracowali
metaanalize obejmujacg 16 badan prospektywnych i klinicz-
no-kontrolnych, oceniajacych wystepowanie opornosci na
ASA przy pomocy réznych metod (agregometria optyczna,
PFA-100, tromboelastografia, VerifyNow', pomiar stezenia
11-dehydrotromboksanu B,). Autorzy wykazali istotny
wzrost ryzyka zdarzen sercowo-naczyniowych w obserwacji
odleglej u 0s6b opornych na ASA [29]. W badaniu Kamin-
skiej i wsp. w czasie obserwacji trwajacej 6 miesiecy zaob-
serwowano niekorzystne zdarzenia sercowo-naczyniowe
jedynie w grupie chorych ze stwierdzona opornoscig na ASA
przy pomocy metody agregometrii impedancyjnej i cytome-
trii przeplywowej [30]. Rowniez Chen i wsp. zaobserwowali
istnienie zalezno$ci pomiedzy wystepowaniem zjawiska
opornosci na ASA a zwiekszonym ryzykiem niekorzystnych
zdarzen klinicznych w populacji 468 chorych ze stabilng
postacia choroby niedokrwiennej serca. [31]. W badaniu
Hobikoglu i wsp. obecnos¢ opornosci na ASA rozpoznanej
na podstawie testu PFA-100 wigzala sie z 3-krotnie wiek-
szym ryzykiem wystgpienia epizodu sercowo-naczyniowego
u chorych przyjetych na oddzial intensywnej terapii z po-
wodu ostrego incydentu wiencowego [33].

Goriiwsp. w swoim badaniu dotyczacym 1789 chorych
z ostrym zespolem wiencowym poddawanym przezskor-
nej angioplastyce wieicowej z implantacja stentéw do
tetnic wiencowych stwierdzili, Ze HOPR jest niezaleznym
czynnikiem ryzyka $mierci z przyczyn sercowych oraz za-
krzepicy w stencie w tej grupie chorych [34]. Gurigis i wsp.
w swojej pracy pogladowej analizujacej 22 prace dotyczace
2075 pacjentow z chorobg naczyn obwodowych wykazali,
ze wystepowanie HOPR wiaze sie z istotnym ryzykiem
wykrzepienia stentu oraz wystgpienia udaru moézgu u pa-
cjentdw z symptomatyczng chorobg tetnic szyjnych [35].

Liuiwsp. wykazali istotnie czestsze wystepowanie HOPR
wsrdd pacjentéw []65 roku zycia, obcigzonych chorobg
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sercowo-naczyniowa i zespotem metabolicznym, ktérzy
przyjmowali ASA w dawce 75-100 mg na dobe, a zespo6t
metaboliczny okazal si¢ istotnym czynnikiem ryzyka
HOPR w tej grupie chorych [36].

Istniejg takze, nieliczne wprawdzie, doniesienia, kto-
rych autorzy nie dostrzegli zwigzku miedzy zjawiskiem
laboratoryjnej opornosci na ASA a wiekszym ryzykiem
wystapienia incydentu zakrzepowego [37,38].

PRZYCZYNY BRAKU WRAZLIWOSCI NA ASA
Jak do tej pory, mechanizmy zjawiska opornosci na ASA nie
zostaly dokladnie poznane. Niektorzy autorzy wyrdzniaja
oporno$¢ prawdziwg i pozorng. Uwaza sie, iz prawdziwa
opornos$¢ na ASA jest opornoscig farmakodynamiczna,
wynikajacg ze zmiany w obrebie docelowego miejsca
dzialania leku. Moze by¢ spowodowana np. zmiang kon-
formacji przestrzennej COX-1 na skutek polimorfizmu
genetycznego lub przejsciowym zablokowaniem miejsca
aktywnego enzymu przez inny lek [28]. Z kolei powodem
opornosci pozornej (czyli odwracalnej) moga by¢ rézne
inne czynniki, takie jak brak wspotpracy z pacjentem
(zaprzestanie przyjmowania leku przez chorego, non-com-
pliance), zbyt mala dawka leku, niewtasciwa posta¢ ASA,
interakcje z innymi lekami i substancjami.

Inni autorzy wymieniajg nastepujace mechanizmy mo-
gace wigzac sie z oporno$cig na ASA: farmakokinetyczne
(np. czas stosowania leku, dawka leku, interakcje z innymi
lekami), kliniczne (np. non-compliance, palenie papierosow),
biologiczne (np. wzrost produkcji TXA, poprzez stymula-
cje COX-2 w makrofagach i $rédblonku, przewlekly stan
zapalny w $cianach naczyn obecny m.in. w miazdzycy pro-
wadzacy do nadmiernej ekspresji znacznie mniej wrazliwej
COX-2, obecnos¢ receptoréw aktywujacych plytki na drodze
niezaleznej od ASA — np. CD40L, alternatywne drogi akty-
wacji plytek krwi jak przewlekla hiperkatecholaminemia,
aktywacja ptytek przez ADP, PAF, trombing, zwi¢kszona
adhezja plytek do kolagenu, zwiekszony obrot plytek krwi
wystepujacy w cukrzycy [39, 40] czy po zabiegach kardio-
chirurgicznych [41, 42]), genetyczne (polimorfizm genu
COX-1, polimorfizm GplIb/IIIa, polimorfizm receptora
P)Y)) [43]. Uwazasig, ze przyczyng HOPR moze by¢ réwniez
zwiekszona ekspresja biatka MRP4 (multidrug resistance
protein 4) w obrebie plytek krwi [44]

Obserwowano réwniez zwiazek pomiedzy hiperchole-
sterolemig a wystepowaniem HOPR [45, 46]. W badaniu
obejmujgcym 1045 pacjentdw z cukrzycg typu 2 i nadwaga
Kim i wsp. stwierdzili, ze podwyzszone stezenie chole-
sterolu nie-HDL jest niezaleznym czynnikiem ryzyka
zwiekszonej reaktywnosci plytek krwi, pomimo leczenia
ASA w tej grupie chorych [47].

Pomimo prowadzonych od kilku lat badan, jak do tej
pory brak jednoznacznych wytycznych dotyczacych mo-
nitorowania funkeji ptytek krwi u chorych zazywajacych
ASA, zaréwno w prewencji pierwotnej, jak i wtdrnej udaru
mozgu. Laboratoryjne testy oceny czynnosci plytek krwi
u chorych stosujacych przewlekle leki przeciwplytkowe
(ASA, klopidogrel, tacagrelor, prasugrel) maja obecnie
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ograniczone zastosowanie praktyczne i powinny by¢ sto-
sowane jedynie w wybranych sytuacjach klinicznych lub
trudnych terapeutycznych (sporadycznie mogg pomodc
w decyzji, ktory lek przeciwplytkowy wybra¢). Niewska-
zane jest tez rutynowe stosowania w/w testow laborato-
ryjnych w ocenie ryzyka krwawienia u oséb stosujacych
przewlekle leki przeciwplytkowe. W przypadku zastosowa-
nia testu laboratoryjnego zawsze nalezy interpretowac jego
wynik w kontekscie obrazu klinicznego. Nalezy wybieraé
testy rekomendowane przez ekspertow (np. VerifyNow czy
tez Multiplate’), nowoczesne, stosunkowo proste w wyko-
naniu i powtarzalne, jednakze do$¢ drogie [48].

Podsumowujac, obecnie w wytycznych towarzystw kar-
diologicznych i neurologicznych nie zaleca si¢ rutynowego
stosowania testow laboratoryjnych w celu orzekania, czy
dany pacjent jest wrazliwy lub oporny na ASA.

PODSUMOWANIE

ASA jest jednym z najczesciej i najdluzej stosowanych
lekéw. Aspiryna znalazla zastosowanie jako lek przeci-
wbolowy, przeciwzapalny, przeciwgoragczkowy oraz
przeciwplytkowy. ASA jest stosowany w prewencji choréb
sercowo-moézgowo-naczyniowych, w leczeniu ostrego
zawalu serca i ostrego udaru mozgu, niestabilnej choroby
wiencowej, po operacji pomostowania aortalno-wienco-
wego i angioplastyce naczyniowej. U czgsci chorych lek
ten jest nieskuteczny. Zjawisko to nazwano poczatkowo
»opornoscig na ASA”, a obecnie ,wysoka reaktywnoscia
plytek krwi, mimo stosowania ASA” Mimo prowadzonych
od kilku lat badan, jak do tej pory brak jednoznacznych
wytycznych dotyczacych monitorowania funkcji plytek
krwi u chorych zazywajacych ASA, zaréwno w prewencji
pierwotnej, jak i wtérnej udaru moézgu.
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STRESZCZENIE

Kalikreiny przez proteolize kininongenu uwalniaja kininy. Wywieraja one swdj biologiczny efekt poprzez aktywacje konstytutywnego receptora bradykininy-2 (BR2) i indukowalnego
przez cytokiny prozapalne receptora bradykininy-1 (BR1). Wyniki badan doswiadczalnych i obserwadje kliniczne wskazuja, ze aktywacja ukfadu kalikreina—kininy moze mie¢
znaczenie w patogenezie chordh o$rodkowego uktadu nerwowego (OUN), o réznorodnej manifestacji klinicznej, takich jak stwardnienie rozsiane, choroba Alzheimera, padaczka,
udar i nowotworory. Kininy maja zdolnos¢ rozszerzenia naczyn krwionosnych, wzrostu przepuszczalnodci naczyn, co przyczynia sie do zwiekszenia przepuszczalnosci bariery
krew-mézg. Kininy moduluja prdg bdlu, jak réwniez uwalniaja inne mediatory pozapalne; prostanoidy, cytokiny, wolne rodniki, tlenek azotu przez aktywowane komdrki
Srédbtonka, leukocyty, astrocyty i komérki mikrogleju. Kininy biora takze udziat w stymulacji angiogenezy i proliferacji komérek nowotworowych. Reakcje prozapalne prowadza
do uszkodzenia tkanki nerwowej i dtugotrwatych zaburzen funkgji bariery krew—mézg. W modelach doswiadczanych u zwierzat stwierdzono wzmozona ekspresje genéw i wzrost
poziomu biatek kalikreiny tkankowej, RB1 i RB2 w strukturach OUN. Z kolei antagonisci receptoréw kinin, gtéwnie przez blokade RB1, zmniejszaja odpowiedz zapalng w OUN.
Z drugiej strony w modelach doswiadczalnych dla nowotworéw mézqu wykazano, ze aktywacja RB1i RB2 posredniczy w odwracalnej przepuszczalnosci bariery krew-mézg, co
utatwia dostarczanie leku przeciwnowotworowego i moze miec efekt terapeutyczny.

SEOWA KLUCZOWE: bradykinina, receptory kinin, RB1,RB2, OUN, stwardnienie rozsiane, choroba Alzheimera, padaczka, nowotwory OUN, antagonisci receptoréw kinin

ABSTRACT

Kallikreins cleave kininogens to release kinins. Kinins exert their biological effect by activating constitutive bradykinin receptor-2 (BR2) and inducible by inflammatory cytokines
bradykinin receptor-1 (BR1). Studies in animal models and some clinical observations indicate tat the activation of kallikrein — kinin system may have relevance to central nervous
system (CNS) diseases, incduding multiple sclerosis, Alzheimer’s disease, epilepsy as well as cerebral ischemia and neoplasmatic tumors. The actions of kinins include vasodilatation
and increased vascular permeability may contribute to blood-brain barrier disruption. Kinins evoke pain, and stimulate of endothelial cells, white blood cells, astrocytes and microgia
cells to release of prostanoids, cytokines, free radicals, nitric oxide. Kinins stimulate angiogenesis and proliferation of tumor cells. These events lead to neural tissue damage and long
|asting disturbances in blood-brain barrier function. Inanimal models the overexpression of genes and proteins of tissue kallikrens, kininogen as well as RB1and RB2 has been observed.
Kinin receptors antagonists, especially B1R blockade decreased morphological and biochemical features of CNS inflammation. On the other hand in brain tumor models RB1 and RB2
activation has been shown to mediate reversible blood—brain barrier permeability to enhance anti-cancer drug delivery, which may have therapeutic potential.

KEY WORDS: bradykinin, kinin receptors, BR1, BR2, (NS, multiple sclerosis, Alzheimer’s disease, epilepsy, tumors of CNS, kinin receptors antagonists
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UKLAD KALIKREINA-KININY syntetyzowana w watrobie. KT jest kodowana przez wiele
Kalikreiny sa proteazami serynowymi dzielagcymi si¢ na  gendw, o réznym poziomie ekspresji w poszczegoélnych
dwa gléwne typy - kalikreine tkankowg (KT) i osoczowa.  tkankach [1]. Do osoczowego ukladu kalikreina-kininy
Pojedynczy gen koduje kalikreine osoczows, ktora jest  (UKK) nalezy kininogen wielkoczasteczkowy, prekalikre-
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ina i czynniki krzepniecia XII i XI. Wynikiem aktywacji
prekalikreiny przez czynnik XII jest generowanie enzymu
kalikreiny osoczowej, ktéra ma zdolnos¢ proteolizy kini-
nogenu z uwalnianiem bradykininy. Prekalikreina do ka-
likreiny moze by¢ réwniez aktywowana przez enzym pro-
lilkarboksypeptydaze (PRCP) na powierzchni srédblonka
[2]. Substratem dla KT syntetyzowanej w wielu tkankach
jest kininogen (zaréwno kininogen drobnoczasteczkowy
jak wielkoczgsteczkowy), ktérego degradacja prowadzi
do uwalniania kinin, tj. kalidyny, ulegajacej szybkiej
przemianie do bradykininy. Receptory kinin kodowane
sg przez dwa odrebne geny polozone u cztowieka w chro-
mosomie 14q32.1-32.2, ktére wykazuja 36% podobienstwa
w sekwencji aminokwaséw. Gtéwnym inhibitorem KT jest
kalistatyna. Kininy sg inaktywowane przez kininazy obec-
ne w osoczu i tkankach. Odczepienie argininy z C-konca
bradykininy przez kininaze I (karboksypeptydaze N)
formuje aktywny metabolit bradykininy — des-Arg ? bra-
dykining. Kininaza II, zwana réwniez enzymem konwer-
tujacym angiotensyne (ACE) metabolizuje kininy do form
nieaktywnych. Bradykinina i kalidina oraz ich aktywne
metabolity, odpowiednio des-Arg’-bradykinina i Lys-des-
-Arg®-bradykinina wykazuja powinowactwo do biatek G,
receptorow okreslanych jako receptor B2 (RB2) i receptor
B1 (RB1). Receptory B2 sg konstytutywnie obecne przede
wszystkim w komorkach srodblonka, ktore aktywowane
przez bradykinine uwalniajg substancje zwiekszajace prze-
puszczalnos¢ naczyn takie jak tlenek azotu i prostaglandy-
ny. Jednak ekspresja RB2 moze rowniez wzrasta¢ w ostrej
fazie zapalenia tkanek, urazach tkanek i w nowotworach.
Ekspresja RB1 natomiast jest indukowana w tkankach
zmienionych zapalnie, pod wplywem urazu lub transfor-
macji neoplazmatycznej poprzez endotoksyny bakteryjne
i cytokiny prozapalne uwalniane w komorkach $rédbtonka
i leukocytach, takie jak interleukina-1  (IL1- B) i czynnik
martwicy nowotwordéw (TNF- a — tumor necrosis factor -
o). Reakcje warunkujgce ekspresj¢ RB1 przez cytokiny sg
indukowane przez czynnik jadrowy - k (NF-kp) i kinazy
MAP (gtéwnie p38 i JNK) [3]. Bradykinina powoduje
rozluznienie polaczen migedzykomdrkowych srédbtonka,
przez co zwigksza przepuszczalnosé naczyn, a tym samym
dziala na zakonczenia nerwow czuciowych obnizajac prog
bolowy. W przebiegu procesu nowotworowego kininy
wykazujg dzialanie mitogenne, moga wplywac¢ na pro-
liferacje, apoptoze, angiogeneze i tworzenie przerzutow
[4]. Wzmozona angiogeneza przyczynia sie¢ do promocji
przewlektych stanow zapalnych i progresji nowotwordw.
Wyniki naszych wczesniejszych badan dokumentujg zmia-
ne profilu ekspresji receptoréw kinin w tkankach jelita
w przypadkach nieswoistych zapalen jelit [5], w polipach
jelita grubego [6] i raka jelita grubego [7].

KININY | RECEPTORY KININ

W ZMIANACH PATOLOGICZNYCH OUN

W etiopatogenezie wielu choréb degeneracyjnych osrod-
kowego ukladu nerwowego (OUN) o réznorodnej ma-
nifestacji klinicznej podkresla sie znaczenie uszkodzenia
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bariery krew-mozg, co warunkuje gromadzenie komoérek
szeregu leukocytarnego i ich przenikanie do struktur
OUN. Aktywacja komdrek srodbtonka i leukocytéw
w naczyniach krwiono$nych oraz astrocytéw i komoérek
mikrogleju warunkuja i promuja zapalenie w tkankach
OUN. Wéréd mediatoréw zapalenia takich jak cytokiny,
eikozanoidy i wolne rodniki, uwalniane sg takze kininy [8,
9]. Wyniki badan eksperymentalnych na zwierzetach, jak
tez dotychczas nieliczne obserwacje kliniczne wskazujg
na potencjalne znaczenie kinin w patogenezie choréb
degeneracyjnych, udarze i nowotworach OUN. Zastoso-
wanie nowych generacji antagonistoéw RB1 i BR2 pozwala
w modelach doswiadczalnych precyzyjnie okresli¢ role
kinin i ich receptoréw. Kininy aktywujac receptory RB2
i RBI1 $rédbtonka, maja zdolno$¢ poszerzania i wzrostu
przepuszczalnosci naczyn krwionosnych i wzrostu ekspre-
sji w §cianie naczyn czasteczek adhezyjnych, co promuje
przenikanie leukocytéw przez bariere krew — mézg (Ryc.1)
[10]. Kininy wywieraja swoje dziatanie poprzez pobudzenie
RB2 i RBI, ktérych ekspresja wzrasta w limfocytach T,
neutrofilach, komdrkach dendrytycznych i astrocytach,
modulujgc ich aktywacje, proliferacje i migracje [11].
Kininy odgrywaja role w reakcjach warunkujgcych bol.
Aktywujac czuciowe wiokna nerwowe, modulujg one
prog bolu. Uwalniajac neuropeptydy, modulujg prog bolu
w nocyreceptorach [12]. Zastosowanie w badaniach ekspe-
rymentalnych agonistow i antagonistow receptoréw kinin
wskazuje, Ze bradykinina poprzez dzialanie na RB2 jest
mediatorem wczesne fazy bdlu, natomiast wystepowaniu
bolu przewleklego sprzyja dzialanie kinin poprzez RB1
[13, 14]. W dotychczasowych wynikach badan dotycza-
cych OUN Mahabeer i wsp. [15] oceniali ekspresje genow
KT i receptoréw kinin; RB1 i RB2 w niezmienionych
strukturach OUN. Autorzy ci stosujac metode RT- PCR
wykazali ekspresje gendw KT i receptoréw kinin w neu-
ronach podwzgdrza, wzgorza, kory czotowej i neuronach
rdzenia kregowego. Obecnos¢ mRNA RB1 i mRNA RB2
stwierdzono réwniez w komorkach $rodblonka wyscie-
lajacych komory moézgu. Wyniki badan opublikowanych
przez Bergamaschini i wsp. [16] wykazaly w prawidlowym
plynie mézgowo- rdzeniowym obecnos¢ biatek — czynnika
XII krzepniecia i PRCP, ktore majg zdolnos¢ aktywowania
prekalikreiny do kallikreiny osoczowej.

UDAR MOZGU

Wzrost przepuszczalno$ci naczyn dzigki rozluznieniu po-
faczen pomigdzy endotelium i astrocytami odgrywa role
w patogenezie udaru niedokrwiennego mozgu. Aktywacja
komorek immunokompetentnych z generacja cytokin, jak
réowniez uwalnianie kinin prowadzi do obrzeku [17, 18].
Kunziwsp. [19] zaobserwowali, ze stopien obrzeku mézgu
u pacjentow z udarem koreluje z poziomem bradykininy
w plynie mézgowo- rdzeniowym. W modelu ekspery-
mentalnym zastosowanie antagonisty RB2 (w mniejszym
stopniu antagonisty BR1) ograniczalo uszkodzenie bariery
krew-mozg i hamowalo wczesne zmiany zapalne wywo-
tane niedokrwieniem [20]. Znaczenie kinin w modelu
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Ryc. 1. Schemat mozliwego udziatu tkankowego uktadu kalikreina - kininy w stanach degeneracyjnych osrodkowego uktadu nerwowego. KT- kalikreina

tkankowa, NO- tlenek azotu, bariera k-m — bariera krew- mézg.

doswiadczalnego niedokrwienia mézgu potwierdzaja wy-
niki badan przeprowadzonych u myszy zmodyfikowanych
genetycznie z delecjg kininogenu (brak uwalniania brady-
kininy), u ktérych stwierdzono ograniczenie uszkodzenia
moézgu w poréwnaniu z myszami grupy kontrolnej bez
delecji kininogenu [21]. Podobne wyniki uzyskano u myszy
zdelecja RB1 w modelu niedokrwienia moézgu [22]. Wyniki
badan na modelach do$wiadczalnych niedokrwienia mo-
zgu sugeruja, ze wczesne zmiany patologiczne (uszkodze-
nie bariery krew—mozg), sa zalezne po czesci od aktywacji
RB2, natomiast przetrwale zmiany od aktywacji RB1.

STWARDNIENIE ROZSIANE

Stwardnienie rozsiane (SM — sclerosis multiplex) to prze-
wlekta choroba OUN o podlozu autoimmunologicznym,
w ktorej dochodzi do degeneracji mieliny pokrywajacej
aksony neurondéw. W patogenezie choroby istotne zna-
czenie ma nieszczelno$¢ bariery krew-moézg. W inicjacji
procesu zapalnego gtéwna role odgrywaja limfocyty T,
ktore kieruja odpowiedz immunologiczng przeciwko
mielinie. Najlepszym modelem eksperymentalnym SM
jest alergiczne zapalenie mozgu i rdzenia (EAE — encepha-
lomyelitis) wywolane u zwierzat, w ktérym dochodzi do
demielinizacji osrodkowego ukladu nerwowego. W tym
modelu stwierdzono ekspresj¢ RB1 w strukturach OUN,
jak réwniez niespodziewanie, znacznie wigkszg ekspresje
RB1 niz RB2 w §rodblonku [23, 24]. Przed okoto 20 laty
wykazano, ze zastosowanie w tym modelu bradykininy
i des- Arg-BK powodowalo znaczny wzrost infiltracji
makrofagéw w obszarach ekspresji receptoréw kinin, co
sugeruje udzial kinin w zmianach patomorfologicznych
OUN [25]. Znaczenie dziatania kinin w poprzez aktywa-
cj¢ RB1 zostalo udokumentowane przez Gobel i wsp. [26],

ktérzy wykazali podobny efekt u myszy EAE z delecja
receptora RB1 (RB1 -/-). Ponadto zastosowanie w tym
modelu selektywnego antagonisty RB1 (R715) zahamo-
walto zmiany morfologiczne EAE. Natomiast aplikacja
selektywnego antagonisty RB2 nie powodowata istotne-
go zmniejszenia zmian morfologicznych EAE. Bardziej
szczegOtowe wyniki badan w tym zakresie przedstawili
Dutra i wsp [27]. Autorzy ci wykazali, Ze selektywny an-
tagonista RB1 hamuje dziatanie limfocytéw T CD4 (Th1
i Th17) w pierwszej fazie autoimmunologicznej reakcji
limfocytéw T przeciw mielinie, a w dalszej fazie hamuje
aktywacje astrocytow i progresje zapalenia. Dutra i wsp.
[27] postuluja, ze dzialanie kinin poprzez stymulacje
RB1 odgrywa istotng role zaréwno we wstepnej jak tez
przewleklej fazie autoimmunologicznego zapalenia,
a specyficzny antagonista RB1 moze mie¢ potencjalne
znaczenie terapeutyczne. Jednocze$nie, niespodziewanie
zdaniem badaczy, zastosowanie agonisty RB1 powoduje
zmniejszenie aktywnej fazy zapalenia OUN, co sugeruje,
ze paradoksalnie zastosowanie agonisty w okreslonym
stadium SM, moze by¢ korzystne.

Za udzialem kinin w patogenezie SM przemawiaja wy-
niki badan klinicznych Prata i wsp. [28], ktorzy u chorych
z SM wykazali zwiekszong ekspresje RB1 limfocytach T
krazenia obwodowego i znamienne zmniejszenie RB1 w fa-
zie remisji choroby. Podobne wyniki badan przedstawili
Schulze i Topphoft [29], stwierdzajac zaleznos¢ pomiedzy
wzrostem ekspresji genu RB1 w limfocytach T w krazeniu
izaostrzeniem objawdw klinicznych choroby. Wyniki tych
badan zostaly potwierdzone w pdzniejszej ocenie przez
Prata i wsp. [30]. Wskazuje ona na korelacj¢ pomiedzy
wzrostem ekspresji RB1 w limfocytach i aktywnoscia
kliniczng SM w ocenie skali sprawnosci intelektualnej
u pacjentéw z SM.
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CHOROBA ALZHEIMERA

Choroba Alzheimera (AD — Alzheimer’s disease) to nie-
uleczalna i postepujaca choroba degeneracyjna OUN.
Uszkodzenie bariery krew—mozg i utatwione przenikanie
limfocytéw, zalezne czgsciowo od aktywacji receptorow
kinin §rodblonka, generuje odczyn zapalny w OUN, co
moze réwniez mie¢ znaczenie w patogenezie tej choroby.
Farreli wsp. [31] w przedstawionej meta — analizie wykazali
znamiennie zwiekszong przepuszczalno$¢ bariery krew-
-mozg u pacjentow z chorobg Alzheimera w poréwnaniu
z pacjentami grupy kontrolnej w podobnym przedziale
wiekowym. W poézniejszych badaniach Ashby i wsp.
[32] udokumentowali, w ocenie posmiertnej preparatow
mozgu, znamiennie zwigkszong ekspresje prekalikreiny
w korze czotowej w przypadkach choroby Alzheimera,
w poréwnaniu z ekspresja mRNA prekalikreiny w grupie
kontrolnej. Wyniki tych badan wskazuja, ze w chorobie
Alzheimera osoczowy uktad kalikreina—kininy moze mo-
dulowa¢ przeptyw krwi w naczyniach mézgu. Mechanizm
degradacji neuronéw w tej chorobie nie jest poznany, lecz
zaklada sie, ze proteoliza prekursora biatka p amyloidu
(angl. amyloid prekursor protein, APP) do peptydow
amyloidu A B 40 i A B 42, z akumulacjg ich fragmentéw
w tkance nerwowej wzmaga i zmienia odpowiedz immu-
nologiczng [33]. Produkty amyloidu aktywuja astrocyty
i komorki mikrogleju z generacja cytokin, tlenku azotu
i rodnikow tlenowych, ktére powoduja apoptoze neuronow
[34]. Viel i wsp. [35] w wynikach badan doswiadczalnych
wykazali, ze infuzja fragmentéw B amyloidu powoduje
ekspresje receptorow kinin w strukturach mézgu szczura,
co sugeruje udzial kinin w patogenezie tych zmian. Inni
badacze [2, 36] wykazali, ze zlogi B amyloidu maja zdol-
no$¢ aktywacji czynnika XII uktadu krzepniecia z jedno-
czesng aktywacjg prekalikreiny osoczowej do kalikreiny,
ktéra przez proteolize kininogenu uwalnia bradykinine.
W modelu eksperymentalnym u myszy transgenicznych
z ekspresja zmutowanego genu ludzkiego APP wykazano
ekspresje RB1 w astrocytach hipokampa, a zastosowanie
w tym modelu antagonisty RB1 redukowalo zawartos¢
zlogdéw amyloidu [37]. Lemos i wsp. [38] na podstawie
wynikow badan wlasnych na modelach doswiadczalnych
u zwierzat wskazuja, Ze ekspresja RB1 wigze si¢ z progresja
zmian morfologicznych struktur OUN. Z drugiej strony
stymulacja BR2 zwigksza przepuszczalnos¢ bariery krew
- mozg, co moze miec efekt korzystny, bowiem podanie
agonisty RB2 zwierzetom do$wiadczalnym z jednoczesnym
zastosowaniem cyklosporyny, utatwia przenikanie leku do
OUN [39].

PADACZKA

Padaczka to choroba nalezgca do choréb degeneracyjnych
OUN. W przypadku napadéw padaczkowych, na skutek za-
burzen strukturalnych i funkcjonalnych w mézgu dochodzi
do spontanicznych nieprawidtowych, nadmiernychi zsyn-
chronizowanych wyladowan bioelektrycznych neuronéw.
Uszkodzenie bariery krew—mozg moze powodowac prze-
nikanie substancji neurotoksycznych [40], a jednoczesna
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odpowiedz immunologiczna moze prowokowa¢ drgawki
i prowadzi¢ do degeneracji neuronéw, co odgrywa role
w patogenezie padaczki.

Bregolaiwsp. [41] wdwdch modelach doswiadczalnych
wykazali wzmozong ekspresje RB1 w hipokampie i korze
mozgowej u zwierzat doswiadczalnych. Autorzy ci zaob-
serwowali zalezno$¢ pomiedzy aktywacja RB1, a wzro-
stem poziomu kwasu glutaminowego (znamienny wzrost
poziomu kwasu glutaminowego jest neurotoksyczny)
w hipokampie i korze mézgu u szczuréw, a wywolanymi
drgawkami. Podobnie, w modelu eksperymentalnym
epilepsji inicjowanym podaniem pilokarpiny, stwier-
dzono ekspresj¢ RB2 i RB1 w hipokampie [42]. W tym
samym modelu generowanym podaniem pilokarpiny, lecz
u szczurdéw genetycznie zmodyfikowanych delecja RB1
[43], wykazano zahamowanie ubytku neuronéw i reduk-
cje potencjatu drgawek. Wyniki tych badan wskazujg na
znaczenie aktywacji RB1 w przewleklej fazie padaczki eks-
perymentalnej. Z kolei Rodi i wsp. [44] w ostrym modelu
doswiadczalnym padaczki inicjowanym przez kwas kinowy
(wyciag z czerwonych alg) wykazali, iZ wystepujace drgaw-
ki zostaly zablokowane przez podanie antagonisty RB2,
co sugeruje, ze aktywacja RB2 jest zwigzana z wczesnymi
zmianami patogenetycznymi epilepsji. Nalezy zauwazy¢,
ze w badaniach Perosa i wsp. [45], w ocenie posmiertnej
patomorfologicznej preparatow moézgu w przypadkach
padaczki skroniowej wykazano znaczacg ekspresje RB1
i RB2 w hipokampie, w poréwnaniu z ekspresja receptorow
kinin u zmarlych bez padaczki.

NOWOTWORY OUN

Glejaki (glioma) to najczgstsze nowotwory o$rodkowego
ukladu nerwowego powstajace w przemianie neoplazma-
tycznej komorek glejowych, ktére stanowig zrab tkanki
nerwowej. Okoto 75% glejakéw to nowotwory szeregu
gwiazdzistego (astrocytoma), wedlug stopnia ztosliwosci
o malej (ang. low grade) dysplazji i duzej (ang. high grade)
dysplazji - gwiazdziak wielopostaciowy (glioblastoma)
[46].

Raido i wsp. [47] oceniali lokalizacje biatek KT i recepto-
réw kinin w guzach moézgu szeregu astrocytarnego stosujac
metody immunochistochemiczne. W niezmienionej tkance
moézgu immunoreaktywne RB2 stwierdzono w neuronach
kory, lecz nie w komoérkach gleju. W nowotworach szeregu
astrocytarnego wykazano zaréwno immunoreaktywne
RB2, jak réwniez RB1; przy czym receptory B2 byly zloka-
lizowane blizej obwodu guza, a B1 wewnatrz komoérkowo.
Obecnos¢ receptorow B2 i Bl stwiedzono réwniez w ko-
morkach $rédblonka naczyn. W niedawno opublikowa-
nych wynikach badan Nicoletti i wsp. [48] stosujac metody
immunochistochemiczne, wykazali wigkszg ekspresje RB1
niz RB2 w glejakach o matej dysplazji. W ocenie in vitro
na liniach korkowych U- 373 ludzkiego glioblastoma, wy-
kazano obecno$¢ zaréwno KT i kininogenu, jak réwniez
ekspresje receptorow kinin [49]. W innych badaniach in
vitro Pillat i wsp [50] stosujac lini¢ komdrkows glioblasto-
ma U87-MG i linie komoérek mezenchymalnych, wykazali
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za pomocg cytometrii przeptywowej, ze stymulacja w tym
uktadzie bradyking powoduje zmniejszenie ekspresji RB1
i BR2 w komoérkach mezenchymalnych z jednoczesnym
wzrostem ekspresji obu receptoréw kinin w komdrkach
glioblastoma. Wyniki tych badan sugerujg udzial brady-
kininy w progresji i inwazji nowotworu.

W nowotworach OUN kininy promujg wzrost guza
i powstanie przerzutéw poprzez stymulowanie proliferacji
[48] i angiogenezy [51]. Mozna wiec sadzi¢, ze wykazanie
zaleznosci molekularnych receptoréw kinin, moze okaza¢
si¢ pomocne w okresleniu rokowania réznych nowotworéw
wywodzacych sie z gleju. Kininy poprzez stymulacje RB1
i RB2, jak rowniez przez uwalniane ze $rodblonka naczyn
tlenku azotu i prostaglandyny zwigkszajg przepuszczalnosé
naczyn krwionosnych, ulatwiajagc w ten sposdb przerzuty
oraz stymulujg angiogeneze przyspieszaja transport substancji
odzywczych do komorek guza. Stad zachodzi mozliwo$¢, ze
zastosowanie selektywnych antagonistow receptoréw kinin
moze miec korzystne dziatanie terapeutyczne. Z drugiej stro-
ny, mozliwos¢ kontrolowanego i ograniczonego zwigkszenia
przepuszczalno$ci naczyn w barierze krew- mézg indukowa-
nej przez kininy jest przedmiotem badan eksperymentalnych
w aspekcie poszukiwania nowych metod leczenia guzéw
nowotworowych [52]. Nalezy podkresli¢, ze po czgéci mata
skutecznos¢ chemioterapii w przypadkach glejakow zalezy od
trudnosci w penetracji poszczegolnych lekoéw przez bariere
krew-mozg. Biorgc pod uwagg, ze kininy istotnie zwigkszaja
przepuszczalno$¢ naczyn, juz kilkanascie lat temu, podjeto
probe stymulacji receptoréw kinin przez agoniste — cereport
w doswiadczalnie wywotanym nowotworze moézgu u szczu-
réw, co ulatwialo penetracje jednoczesnie aplikowanych
chemioterapeutykow i skutkowalo znamiennie zwiekszonym
przezyciem zwierzecia [53]. Pdzniejsze badania [54] z wyko-
rzystaniem modelu wywolanego glejaka u szczuréw szczepu
Fisher udokumentowaly, ze zastosowanie jednoczesnego
agonisty RB1 i RB2 utatwia przenikanie leku karboplatyny do
guza i tkanki otaczajacej, a tym samym zwicksza czas przezy-
cia zwierzat do$wiadczalnych. Ocene dzialania selektywnych
agonistow i antagonistow kinin przeprowadzono w badaniach
doswiadczalnych u myszy po aplikacji komorek glejaka -
GL-261 do struktur ciala prazkowatego (striatum), oraz tego
samego szczepu myszy z delecja RB1 i RB2. Jednoczesne
podanie selektywnego antagonisty RB1 (SSR240612) i RB2
(HOE-40) powodowalo znamienne zmniejszenie rozmiaréw
indukowanego guza z normalizacja ekspresji RB1. Przeciwnie,
zastosowanie jedynie antagonisty RB1 nie redukowato wzro-
stu nowotworu, co nastepowalo dopiero po blokadzie RB2
(HOE-40). Nadzieja na leczenie wspomagajace nowotworow
szeregu astrocytarnego wigze si¢ z zastosowaniem jednocze-
snego antagonisty RB1 i RB2, co moze hamowac¢ proliferacje
guza i angiogeneze. Z drugiej strony jednoczesne zastosowa-
nie agonisty RB1 i RB2 ulatwia przenikanie niektorych lekow
chemioterapeutycznych do guza i tkanki otaczajacej, co ma
moze mie¢ znaczenie lecznicze.

Podsumowujac, w ostatnich kilkunastu latach nastgpit
znaczacy wzrost badan doswiadczalnych na modelach zwie-
rzecych i w ukltadach in vitro na modelach komoérkowych,
dotyczacych udziatu kinin i receptoréw kinin w patogenezie

chorob OUN. Wyniki badan doswiadczalnych sklaniajg
do podjgcia dalszych badan przed klinicznych, réwniez
z nadziejg efektu terapeutycznego o ocenach klinicznych.
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PRAWO PACJENTA DO DOSTEPU DO DOKUMENTACJI MEDYCZNE)J
A LEKARSKI OBOWIAZEK JEJ UDOSTEPNIENIA
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STRESZCZENIE

Dokumentacja medyczna stanowi zapis procesu udzielania Swiadczer zdrowotnych. Jest tez podstawowym dowodem w postepowaniu sadowym przeciwko lekarzowi. Prawo
wymaga szczeg6lnych zasad ochrony dokumentacji medycznej. Pagjent ma ustawowe prawo dostepu do dokumentacji medycznej. Natomiast do standardéw prawnych
wykonywania zawodu lekarza nalezy prowadzenie dokumentacji medycznej, a takze jej udostepnianie. Dokumentacja medyczna moze by¢ udostepniania tylko uprawnionym
osobom i tylko w formach okreslonych prawem. Celem artykutu jest przedstawienie i analiza prawa pacjenta do dostepu do dokumentacji medycznej w aspekcie obowiazku
lekarza jej udostepnienia i jako ustawowego standardu wykonywania zawodu lekarza.

SLOWA KLUCZOWE: lekarz, ustawa, prawa pacjenta, dokumentacja medyczna, zabezpieczenie, dostep, uprawnione osoby

ABSTRACT

Medical documentation is a record of the process of providing health services. It is also the basic evidence in legal proceedings against the doctor. The law requires specific
rules for the protection of medical records. The patient has a statutory right to access medical records. The legal standards for practicing the medical profession include keeping
medical records and making them available. Medical records may be made available only to authorized persons and in forms defined by law. The aim of the article is to present
and analyze the patient’s right to access medical records in the aspect of the doctor’s obligation to provide it and as a statutory standard for practicing the medical profession.

KEYWORDS: doctor, Act, patient rights, medical records, security, access, authorized persons

WSTEP

W wykonywaniu zawodu lekarza zaréwno w podmiocie
leczniczym, jak i w prywatnym gabinecie (praktyce zawo-
dowej) istotne znaczenie ma problematyka dokumentacji
medycznej a w aspekcie pacjentow szczegélnie zasady
jej udostepniania. Lekarz musi wiedzie¢, komu i w jakiej
formie moze udostepnia¢ dokumentacje medyczna. Jak
wynika ze sprawozdania Rzecznika Praw Pacjenta doty-
czacego przestrzegania praw pacjenta na terytorium RP
w roku 2016 (ostatniego dostepnego publicznie) najwiecej
probleméw (naruszen) dotyczylo dostepu do $wiadczen
zdrowotnych i dokumentacji medycznej. Jak stwierdzono
w powyzszym sprawozdaniu, podobnie jak w latach ubie-
gltych, w 2016 r. prawami pacjenta nieprzestrzeganymi
w stopniu wysokim bylo prawo pacjenta do $wiadczen
zdrowotnych oraz prawo pacjenta do dokumentacji me-
dycznej [1]. Liczba stwierdzonych naruszen prawa pacjenta
do dokumentacji w roku 2016 wyniosta 193. Liczba stwier-
dzonych naruszen ww. prawa pacjenta pozostaje dokfadnie
na tym samym poziomie procentowym, co w 2015 roku,
tj. 35% ogodtu stwierdzonych naruszen praw pacjenta. Po-
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wyzsze dane dowodzg, ze problematyka przedmiotowa jest
bardzo istotna w praktyce i potrzebna jest wiedza wsréd
lekarzy na ten temat.

Problematyka dokumentacji medycznej uregulowana
jest przede wszystkim w ustawie z dnia 6 listopada 2008
o prawach pacjenta i Rzeczniku Praw Pacjenta (tekst jedn.:
Dz. U. z 2017, poz. 1317) zwanej w skrocie u.p.p. a takze
w wydanym na jej podstawie rozporzadzeniu Ministra
Zdrowia z dnia 9 listopada 2015 r. w sprawie rodzajow,
zakresu i wzorow dokumentacji medycznej oraz sposo-
bu jej przetwarzania (Dz.U. z 2015 poz.2069) zwanym
w skrdcie r.d.m.

Ustawa z dnia 6 listopada 2008 r. o prawach pacjenta
i Rzeczniku Praw Pacjenta gwarantuje pacjentowi prawo
dostepu do dokumentacji medycznej w odniesieniu do
jego stanu zdrowia i $wiadczen, jakie zostaly mu udzielone.
Bowiem zgodnie z art.23 powyzszej ustawy pacjent ma
prawo do dostepu do dokumentacji medycznej dotycza-
cej jego stanu zdrowia oraz udzielonych mu $wiadczen
zdrowotnych. Za pacjenta, zgodnie z definicja ustawows,
uwazaé nalezy osobe zwracajaca si¢ o udzielenie $wiadczen
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zdrowotnych lub korzystajaca ze $wiadczen zdrowot-
nych udzielanych przez podmiot udzielajacy swiadczen
zdrowotnych lub osobe wykonujaca zawdd medyczny[2].
Prawa pacjenta zwigzane sg bezposrednio z korzystaniem
ze $wiadczen zdrowotnych. Swiadczenia zdrowotne s3 to
dzialania stuzace zachowaniu, ratowaniu, przywracaniu
lub poprawie zdrowia oraz inne dzialania medyczne
wynikajgce z procesu leczenia lub przepiséw odrebnych
regulujacych zasady ich wykonywania [3].

Prawa pacjenta stanowig jednoczesnie prawne obo-
wigzki personelu medycznego, w tym lekarzy. Jednym
z podstawowych ustawowych obowigzkow kazdego lekarza
wynikajagcym z pragmatyki zawodowej jest prowadzenie
dokumentacji medycznej. Do ustawowych standardow
wykonywania zawodu nalezy tez udostepnianie dokumen-
tacji medycznej. Zgodnie bowiem z art. 41 ustawy z dnia 5
grudnia 1996 r. 0 zawodach lekarza i lekarza dentysty (tekst
jedn.: Dz.U. 22018, poz.617) zwanej w skrocie u.z.l. lekarz
ma obowigzek prowadzenia indywidualnej dokumentacji
medycznej pacjenta. W $wietle powyzszego artykutu spo-
sob prowadzenia i udostgpniania dokumentacji medycznej
przez lekarza okreslaja przepisy ustawy z dnia 6 listopada
2008 r. o prawach pacjenta i Rzeczniku Praw Pacjenta.

Obecnie (tj. od 25 maja 2018) pacjent moze wnioskowac
o udostepnienie dokumentacji medycznej na podstawie
ustawy z dnia 6 listopada 2008 r. o prawach pacjenta
i Rzeczniku Praw Pacjenta (tak jak dotychczas) lub na pod-
stawie rozporzadzenia Parlamentu Europejskiego i Rady
(UE) 2016/679 z dnia 27 kwietnia 2016 roku w sprawie
ochrony oso6b fizycznych w zwigzku z przetwarzaniem
danych osobowych i w sprawie swobodnego przeplywu
takich danych (ogélne rozporzadzenie o ochronie danych),
nazywanego w skrocie RODO(co stanowi nowos¢). Rozne
sg zasady udostepnienia dokumentacji medycznej pacjen-
towi zaleznie od podstawy prawne;j.

Celem artykulu jest przedstawienie i analiza prawa
pacjenta dostepu do dokumentacji medycznej w aspekcie
obowigzku lekarza jej udostepnienia i jako ustawowego
standardu wykonywania zawodu lekarza. W niniejszej
pracy dokonano przede wszystkim analizy aktualnie obo-
wigzujgcych norm prawnych zawartych w ustawie z dnia
6 listopada 2008 r. o prawach pacjenta i Rzeczniku Praw
Pacjenta i rozporzadzeniu wykonawczym wydanym na jej
podstawie. Ponadto dokonano analizy adekwatnych do te-
matu norm prawnych zawartych w ustawie z dnia 5 grudnia
1996 r. o zawodach lekarza i lekarza dentysty w zakresie
standardéw dotyczacych dokumentacji medycznej a takze
przeanalizowano przepisy RODO w zakresie udost¢pniania
przez administratora danych pacjenta. W pracy zastosowa-
no metodg analityczno-syntetyczng, a takze wykorzystano
obserwacje praktyki zwigzane z wieloletnim do$wiadcze-
niem zawodowym autorki w ochronie zdrowia.

POJECIE | RODZAJE

DOKUMENTACJI MEDYCZNE)J

W przepisach prawa ochrony zdrowia nie ma obecnie
niestety definicji dokumentacji medycznej. Okreslenie
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tego terminu znajdowalo si¢ natomiast w nieobowigzu-
jacej juz ustawie o zakladach opieki zdrowotnej, gdzie za
dokumentacje medyczng uznawano dane i informacje
medyczne odnoszace si¢ do stanu zdrowia pacjenta lub
udzielonych mu w zakladzie opieki zdrowotnej $wiadczen
zdrowotnych, gromadzone i udost¢pniane na zasadach
okreslonych w ustawie o prawach pacjenta i Rzeczniku
Praw Pacjenta [4]. Natomiast aktualne przepisy, a przede
wszystkim ustawa o prawach pacjenta stanowig jedynie,
iz pacjent ma prawo do dostepu do dokumentacji doty-
czacej jego stanu zdrowia oraz udzielonych mu $wiadczen
zdrowotnych. Nalezy przyja¢, ze dokumentacja medyczna
to zbior danych i informacji dotyczacy procesu udzie-
lania $wiadczen zdrowotnych zawierajacy oznaczenie
swiadczeniodawcy i pacjenta [5]. Zbidr ten zawiera tresci
obejmujgce generalnie identyfikacje lekarza/udzielajacego
swiadczen zdrowotnych oraz pacjenta i opis udzielanych
swiadczen zdrowotnych, a takze oswiadczenia woli pacjen-
ta (np. zgode na $wiadczenia). Dokumentacja medyczna
jest bezspornie szczeg6lnym zbiorem danych osobowych.

Dane dotyczace zdrowia zawarte w dokumentacji medycz-

nej podlegaja zaostrzonemu rygorowi ochrony prawnej,

poniewaz zaliczane sg do kategorii danych osobowych
wrazliwych.

Zgodnie z art. 25 u.p.p. dokumentacja medyczna powin-
na zawiera¢ co najmniej:

1. oznaczenie pacjenta, pozwalajgce na ustalenie jego
tozsamosci:

a. nazwisko i imie (imiona),

b. date urodzenia,

c. oznaczenie plci,

d. adres miejsca zamieszkania,

e. numer PESEL, jezeli zostal nadany, w przypadku nowo-
rodka — numer PESEL matki, a w przypadku osob, ktére
nie maja nadanego numeru PESEL — rodzaj i numer
dokumentu potwierdzajacego tozsamos¢,

f. w przypadku gdy pacjentem jest osoba maloletnia, catko-
wicie ubezwlasnowolniona lub niezdolna do $wiadomego
wyrazenia zgody - nazwisko i imi¢ (imiona) przedstawi-
ciela ustawowego oraz adres jego miejsca zamieszkania,

2. oznaczenie podmiotu udzielajacego §wiadczen zdrowot-
nych ze wskazaniem komorki organizacyjnej, w ktorej
udzielono $wiadczen zdrowotnych,

3. opis stanu zdrowia pacjenta lub udzielonych mu $wiad-
czen zdrowotnych,

4. date sporzadzenia.

Podmioty lecznicze, jak i praktyki zawodowe majg usta-

wowy obowigzek prowadzenia dokumentacji medycznej

obecnie alternatywnie w formie papierowej lub elektro-
nicznej. Jednakze od 1 stycznia 2019 roku dokumenta-
cja medyczna ma by¢ prowadzona wylacznie w formie
elektronicznej. Do kwestii elektronicznej dokumentacji
medycznej (EDM) odnosi si¢ ustawa z dnia 28 kwietnia

2011 o systemie informacji w ochronie zdrowia (Dz. U.

2017 poz. 1845 oraz 2018 poz. 697) oraz rozporzagdzenie

Ministra Zdrowia z dnia 8 maja 2018 w sprawie rodzajow

elektronicznej dokumentacji medycznej (Dz. U. 2018

poz. 941).
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Kazda dokumentacja medyczna powinna by¢ prowadzona
$cisle wedtug zasad zawartych w przepisach, a przede wszyst-
kim w rozporzadzeniu Ministra Zdrowia z dnia 9 listopada
2015 r. w sprawie rodzajow, zakresu i wzoréw dokumentacji
medycznej oraz sposobu jej przetwarzania (Dz. U. z 2015
P0z.2069). Przede wszystkim wpisu w dokumentacji dokonuje
sie niezwlocznie po udzieleniu §wiadczenia zdrowotnego,
w sposob czytelny i w porzadku chronologicznym. Kazdy
wpis w dokumentacji opatruje si¢ oznaczeniem lekarza do-
konujacego wpisu. Wpis dokonany w dokumentacji nie moze
by¢ z niej usuniety, a jezeli zostal dokonany blednie, skresla
si¢ go i zamieszcza adnotacje o przyczynie bledu oraz date
i oznaczenie osoby dokonujacej adnotacji. Do dokumentacji
indywidualnej wewnetrznej wlacza sie dokumentacj¢ udo-
stepniong przez pacjenta lub odnotowuje si¢ zawarte w niej
informacje istotne dla procesu diagnostycznego, leczniczego
lub pielegnacyjnego. W dokumentacji medycznej wpisuje si¢
nazwe i numer statystyczny rozpoznania choroby, problemu
zdrowotnego lub urazu, wedlug Miedzynarodowej Statystycz-
nej Klasyfikacji Chorob i Probleméw Zdrowotnych Rewizja
Dziesigta. W dokumentacji indywidualnej wewngtrzne;j
zamieszcza si¢ lub dolacza do niej:

1. o$wiadczenie pacjenta o upowaznieniu do uzyskiwania
informacji o jego stanie zdrowia i udzielonych $wiadcze-
niach zdrowotnych, ze wskazaniem imienia i nazwiska
osoby upowaznionej oraz danych umozliwiajacych
kontakt z tg osobg,

2. o$wiadczenie pacjenta o upowaznieniu do uzyskiwania
dokumentacji, ze wskazaniem imienia i nazwiska osoby
upowaznionej,

3. o$wiadczenie pacjenta o wyrazeniu zgody na przepro-
wadzenie badania lub udzielenie innego $wiadczenia
zdrowotnego.

W rozporzadzeniu Ministra Zdrowia z dnia 9 listopada

2015 r. w sprawie rodzajow, zakresu i wzoréw dokumen-

tacji medycznej oraz sposobu jej przetwarzania (zwanym

r.d.m.) okreslone zostaly rodzaje dokumentacji medyczne;j.

Przedmiotowy podzial ma charakter powszechny i dotyczy

calego systemu ochrony zdrowia. W §wietle prawa podsta-

wowymi rodzajami dokumentacji medycznej sa:

1. dokumentacjaindywidualna (wewnetrzna i zewnetrzna),

2. dokumentacja zbiorcza.

Zgodnie z przyjeta w r.d.m definicja dokumentacja in-

dywidualna to dokumentacja dotyczaca poszczegédlnych

pacjentow korzystajacych ze $§wiadczen zdrowotnych.

Natomiast dokumentacja zbiorcza to dokumentacja do-

tyczaca ogdtu pacjentdw lub okreslonych grup pacjentow

korzystajacych ze §$wiadczen zdrowotnych. Dokumentacja
zbiorcza to m.in.: ksiggi przyje¢, ksiegi zabiegow, ksiegi
raportow lekarskich, ksiegi bloku operacyjnego, ksiegi
pracowni diagnostycznej.

W ramach indywidualnej r.d.m. wyodrebnia doku-
mentacje:

a indywidualng wewnetrzna - przeznaczona na potrzeby
podmiotu udzielajacego $wiadczen zdrowotnych (np.
historia choroby),

b. indywidualng zewnetrzng - przeznaczona na potrzeby
pacjenta korzystajacego ze $wiadczen zdrowotnych

udzielanych przez podmiot udzielajacy $wiadczen
zdrowotnych (np. skierowania, orzeczenie lekarskie).

W dokumentacji indywidualnej wewnetrznej dokonuje sie
wpisu o wydaniu dokumentacji indywidualnej zewnetrz-
nej. Dokumentacje te, a w przypadku prowadzenia doku-
mentacji w postaci papierowej jej kopie lub dokfadny opis,
dolgcza si¢ do dokumentacji indywidualnej wewnetrzne;.
Poszczegdlne rodzaje dokumentacji medycznej zwigzane
s z rodzajem podmiotu wykonujacego dzialalno$¢ lecz-
niczg bedacego ich wytwoérca (np. szpital, przychodnia,
indywidualna praktyka lekarska). Przykladowo lekarz
udzielajacy $wiadczen zdrowotnych w ramach praktyki
zawodowej prowadzi jedynie dokumentacje indywidualna,
ktéra obejmuje dokumentacje:

1. wewnetrzng w formie:

a. historii zdrowia i choroby lub karty noworodka,

b. karty obserwacji przebiegu porodu;

2. zewnetrzna w formie skierowania do szpitala lub innego
podmiotu, skierowania na badania diagnostyczne lub
konsultacje, karty przebiegu ciazy, ksigzeczki zdrowia
dziecka, zaswiadczenia, orzeczenia lub opinii lekarskiej.

Zgodnie z § 73 r.d.m. dokumentacja wewngtrzna jest
przechowywana przez podmiot, ktdry ja sporzadzit (czyli
np. w przychodni). Natomiast dokumentacja zewnetrz-
na w postaci zlecen lub skierowan jest przechowywana
przez podmiot, ktdry zrealizowal zlecone $wiadczenie
zdrowotne.

UDOSTEPNIANIE DOKUMENTACIJI
MEDYCZNEJ NA PODSTAWIE U.P.P.
Zgodnie z art. 23 u.p.p. pacjent ma prawo do dostepu do
dokumentacji medycznej dotyczacej jego stanu zdrowia
oraz udzielonych mu $wiadczen zdrowotnych. Prawo do-
stepu pacjenta do dokumentacji medycznej dotyczacej jego
stanu zdrowia oraz udzielonych mu $wiadczen zdrowot-
nych jest $cisle zwigzane z prawem do informacji o swoim
stanie zdrowia, rozpoznaniu, metodach diagnostycznych
i leczniczych, nastepstwach ich zastosowania albo zanie-
chania, wynikach leczenia, rokowaniu -art. 9 u.p.p. [6].
Analizujac kwesti¢ udostepniania dokumentacji medycz-
nej, nalezy na poczatku zawsze zada¢ dwa podstawowe
pytania, tj. komu i w jakiej formie mozna ja udostepnic?
Lekarz moze udostepni¢ dokumentacj¢ medyczng tyl-
ko osobom i podmiotom okreslonym ustawowo i tylko
w formie okreslonej w ustawie z dnia 6 listopada 2008 r.
o prawach pacjenta i Rzeczniku Praw Pacjenta. Poczat-
kiem procedury udostepniania pozostaje zawsze wniosek/
zadanie osoby zainteresowanej. Wniosek powyzszy moze
mie¢ forme zaréwno ustng, jak i pisemng. Ze wzgledow
praktycznych, a przede wszystkim dowodowych na przy-
szlo$é(w przypadku sporéw) dobrze jest mie¢ opracowane
formularze wnioskow o udostepnienie dokumentacji me-
dycznej (zawierajgce w szczegdlnosci: dane wnioskodawcy,
pacjenta, wskazanie formy i zakresu udostepnienia doku-
mentacji oraz potwierdzenie odbioru). Generalnie kwestia
udostepnienia dokumentacji medycznej powinna by¢
w podmiotach leczniczych uporzagdkowana np. w formie
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zarzadzenia dyrektora dla utatwienia personelowi realizacji

przedmiotowego prawa w praktyce.

Zgodnie z art. 26 ustawy o prawach pacjenta dostep do

dokumentacji medycznej maja:
1. pacjent,
2. przedstawiciel ustawowy pacjenta,
3. osoba upowazniona przez pacjenta.
Podstawowg osobg, ktéra moze wystapi¢ z zadaniem
dostepu do dokumentacji jest sam pacjent, ktérego ona
dotyczy pod warunkiem, ze jest on pelnoletni i nieubez-
wlasnowolniony (w przeciwnym razie uprawniony jest
jego przedstawiciel ustawowy). Za osoby maloletnie czyn-
no$ci prawne zasadniczo wykonuja tzw. przedstawiciele
ustawowi. Nalezy wyrdzni¢ dwa rodzaje przedstawicieli
ustawowych, tj.:

1. rodzicow posiadajacych wiadze rodzicielska (repre-
zentujg oni interesy biologicznych i przysposobionych
dzieci),

2. opiekundéw prawnych wyznaczonych przez sad (reprezen-
tujg oni interesy sierot oraz dzieci niepodlegajacych wladzy
rodzicielskiej, a takze 0s6b ubezwlasnowolnionych).

Prawo dostepu do dokumentacji ma réwniez osoba, ktdra

pacjent do tego upowazni, sktadajac stosowne o$wiadcze-

nie woli, ktore jest dotgczane do dokumentacji indywidu-
alnej wewnetrznej(czyli pelnomocnik pacjenta). Upowaz-
nienie ztoZone przez pacjenta jest wazne przez caly okres
przechowywania dokumentacji medycznej i nie wygasa
automatycznie z chwilg opuszczenia przez pacjenta danego
podmiotu leczniczego lub zakonczenia udzielania §wiad-
czen zdrowotnych. Przepisy nie okreslajg kregu osob, ktére
moga by¢ upowaznione przez pacjenta. Pelnomocnikiem
moze by¢ zaréwno cztonek rodziny, jak i narzeczona czy
kolega pacjenta. Pelnomocnik musi wykaza¢ si¢ upowaz-
nieniem (ztozonym w dokumentacji pacjenta lub nowym).

Pacjent ma prawo w kazdym czasie odwolac zlozone przez

siebie oswiadczenie lub zmieni¢ osobe umocowang. Przepi-

sy nie przewiduja Zadnej szczegdlnej formy upowaznienia
przez pacjenta konkretnej osoby do udostepnienia jego
dokumentacji medycznej. Pacjent moze zatem udzieli¢

upowaznienia ustnie albo pisemnie [7]. Zgodniez § 8 r.d.m.

w dokumentacji indywidualnej wewnetrznej zamieszcza

sie lub dotacza do niej m.in. o$wiadczenie pacjenta o upo-

waznieniu do uzyskiwania dokumentacji, ze wskazaniem
imienia i nazwiska osoby upowaznionej. Podmiotem
upowaznionym do wgladu w dokumentacj¢ medyczng po
$mierci pacjenta jest osoba upowazniona przez pacjenta za
zycia do uzyskiwania wgladu w dokumentacj¢ lub osoba,
ktora w chwili zgonu pacjenta byta jego przedstawicielem
ustawowym. Prawo wgladu nalezy uzna¢ za jedna z form
dostepu po $mierci pacjenta. W uzasadnieniu wyroku

z dnia 13 lipca 2010 r. (IISAB/Rz 29/10) Wojewodzki Sad

Administracyjny w Rzeszowie stwierdzit, ze udostepnienie

dokumentacji takiej osobie (upowaznionej przez pacjenta

za zycia) obejmuje wszystkie formy okre$lone w art. 27

ustawy o prawach pacjenta, a wiec — wglad, sporzadzenie

kopii, wydanie oryginatu za pokwitowaniem odbioru

z zastrzezeniem zwrotu Na takie szerokie rozumienie tego

pojecia wskazuje wykladnia systemowa i funkcjonalna.
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Ustawodawca w art. 26 ust. 2 ustawy o prawach pacjenta
uzyt co prawda terminu ,,prawo wgladu w dokumentacje
medyczng’, w przypadku osoby upowaznionej przez zmar-
tego pacjenta, jednak zakladajac racjonalno$¢ ustawodawcy
nie sposdb uznad, ze jego celem bylo zawezenie uprawnien
do udostepnienia dokumentacji jedynie do zapoznania si¢

z nig przez osobe upowazniong przez zmarlego pacjenta.

WSA w Rzeszowie zasadnie przyjal, iz upowaznienie przez

pacjenta konkretnej osoby do udostepnienia jej dokumen-

tacji medycznej ma taki skutek, ze w przypadku $mierci
pacjenta osoba upowazniona wstepuje w jego prawa w za-

kresie udostepnienia dokumentacji medycznej [8].

Poza wyzej wskazanymi osobami prawo dostepu do
dokumentacji medycznej majg takze ustawowo okreslone
podmioty, bowiem lekarz powinien udostepni¢ dokumen-
tacje medyczng réwniez m.in.: podmiotom udzielajacym
swiadczen zdrowotnych, jezeli dokumentacja ta jest nie-
zbedna do zapewnienia ciaglosci $wiadczen zdrowotnych
(np. innemu lekarzowi leczacemu pacjenta), NFZ, organom
samorzadu zawoddéw medycznych, ministrowi zdrowia,
sadom, prokuraturom, lekarzom sagdowym i rzecznikom
odpowiedzialnosci zawodowej, organom rentowym (ZUS,
KRUS) oraz zespotom do spraw orzekania o niepelno-
sprawnosci (PCPR), w zwigzku z prowadzonym przez nie
postepowaniem, a takze zakladom ubezpieczeni (np. PZU
itp.), ale wtedy tylko za zgoda pacjenta. Kwestia udostep-
nienia dokumentacji uprawnionym organom pozostaje
jednakze poza zakresem niniejszego artykulu (skoncen-
trowano sie bowiem tylko na prawie pacjenta).

Lekarz nie moze udostepnia¢ dokumentacji medycznej
w dowolny sposob. Katalog form udostepniania dokumen-
tacja ma charakter zamkniety i jest okreslony ustawowo.
W $wietle art. 27 u.p.p. dokumentacja medyczna moze
by¢ udostepniana:

1. do wgladu, w tym takze do baz danych w zakresie
ochrony zdrowia, w miejscu udzielania $wiadczen
zdrowotnych, z wylaczeniem medycznych czynnosci
ratunkowych, albo w siedzibie podmiotu udzielajacego
$wiadczen zdrowotnych, z zapewnieniem pacjentowi
lub innym uprawnionym organom lub podmiotom
mozliwosci sporzadzenia notatek lub zdjec,

2. przez sporzadzenie jej wyciagu, odpisu, kopii lub wy-
druku,

3. przez wydanie oryginalu za potwierdzeniem odbioru
i z zastrzezeniem zwrotu po wykorzystaniu, na zgdanie
organow wiadzy publicznej albo sadéw powszechnych,
a takze w przypadku gdy zwloka w wydaniu dokumen-
tacji moglaby spowodowac zagrozenie Zycia lub zdrowia
pacjenta,

4. za posrednictwem $rodkéw komunikacji elektronicznej,

5. na informatycznym noéniku danych.

Zmiang przepisoéw obowigzujacg od 2017 roku jest dopusz-

czona w ustawie mozliwo$¢ sporzadzania przez pacjenta

notatek i robienia zdje¢ dokumentacji, a takze ograniczenia

w zakresie wydawania oryginalu dokumentacji.
Nowelizacja z marca 2017 ustawy o prawach pacjenta

wypelnila zasadnie luke w zakresie poje¢ bezposrednio

zwigzanych z formami udostepniania dokumentacji me-
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dycznej. Dotychczas bowiem nie byto ustawowej definicji

w sferze ochrony zdrowia: wyciagu, odpisu oraz kopii

a formy takie istnialy. Zgodnie ze zmienionym art. 3 pkt

8,9,10 u.p.p.:

a. wyciag to skrotowy dokument zawierajacy wybrane
informacje lub dane z cato$ci dokumentacji medycznej,

b. odpis to dokument wytworzony przez przepisanie
tekstu z oryginalu dokumentacji medycznej z wiernym
zachowaniem zgodnosci co do tresci z oryginatem,

c. kopia to dokument wytworzony przez odwzorowanie
oryginalu dokumentacji medycznej, w formie ksero-
kopii albo odwzorowania cyfrowego (skanu).

Zdjecia rentgenowskie wykonane na kliszy, przechowywa-

ne przez podmiot udzielajacy $wiadczen zdrowotnych, sa

udostepniane za potwierdzeniem odbioru i z zastrzezeniem
zwrotu po wykorzystaniu.

Dokumentacja medyczna prowadzona w postaci papie-
rowej moze by¢ udostepniona przez sporzadzenie kopii
w formie odwzorowania cyfrowego (skanu) i przekazanie
za po$rednictwem $rodkéw komunikacji elektronicznej lub
na informatycznym nosniku danych, na zadanie pacjenta
lub innych uprawnionych organéw lub podmiotéw, jezeli
przewiduje to regulamin organizacyjny podmiotu udzie-
lajacego $wiadczen zdrowotnych.

Forma udostepnienia dokumentacji powinna zasadniczo
wynikac z woli pacjenta. W praktyce sporzadza si¢ przede
wszystkim kserokopie dokumentacji medycznej, natomiast
w przypadku EDM wydruki z systemu informatycznego
stosowanego w podmiocie wykonujacym dzialalnos¢
leczniczg. Pacjent ma prawo zgda¢ wydania kopii calej
historii choroby.

Podmiot wykonujacy dzialalno$¢ leczniczg powinien
udostepni¢ dokumentacje podmiotom i organom upraw-
nionym bez zbe¢dnej zwloki. W praktyce nalezy przyjacé
udostepnienie w tym samym, a najpozniej w nastepnym
dniu. W przypadku udostepnienia dokumentacji poprzez
wydanie oryginalu nalezy pozostawi¢ kopie lub pelny odpis
wydanej dokumentacji. W przypadku gdy udostepnienie
dokumentacji nie jest mozliwe, odmowe przekazuje si¢
w postaci papierowej lub elektronicznej, zgodnie z zada-
niem uprawnionego organu lub podmiotu. W kazdym
przypadku wymagane jest podanie przyczyny odmowy!

Za udost¢pnienie dokumentacji medycznej, ale tylko
w formie wyciagow, odpisow, kopii lub wydrukéw i udo-
stepnienia na informatycznym no$niku danych podmiot
udzielajacy $wiadczen zdrowotnych moze (ale nie musi)
pobiera¢ oplate. Oplaty za udostgpnienie dokumentacji
medycznej w sposdb wyzej wskazany ustala podmiot
udzielajacy $wiadczen zdrowotnych (jego kierownik
w regulaminie organizacyjnym), jednakze nie mogg one
przekroczy¢ wysokosci kwot ustawowo okreslonych (kwoty
te stanowig maksymalny pulap ceny). Zgodnie z ustawg
o prawach pacjenta maksymalna wysoko$¢ optaty za:

1. jedng strone wyciagu albo odpisu dokumentacji
medycznej - nie moze przekracza¢ 0,002,

2. jedna strong kopii albo wydruku dokumentacji
medycznej - nie moze przekracza¢ 0,00007,

3. udostepnienie dokumentacji medycznej na infor-

matycznym nosniku danych - nie moze przekracza¢ 0,0004
- przecietnego wynagrodzenia w poprzednim kwartale,
oglaszanego przez Prezesa Gtéwnego Urzedu Statystycz-
nego w Dzienniku Urzedowym Rzeczypospolitej Polskiej
»Monitor Polski” . Wysokos$¢ powyzszych optat uwzglednia
podatek od towarow i ustug, jezeli na podstawie odrebnych
przepisoéw ustuga jest opodatkowana tym podatkiem.

Przykladowo obecnie optata za jedng strone kserokopii
dokumentacji medycznej nie powinna przekracza¢ okoto
30 groszy. Oplata za udostepnienie dokumentacji medycz-
nej ma charakter jawny i musi by¢ podana do wiadomosci
pacjentow. W siedzibie i na stronie internetowej podmiotu
wykonujgcego dzialalnos$¢ leczniczg powinien zostaé za-
mieszczony wyciag z regulaminu organizacyjnego m.in.
dotyczacy optat ponoszonych przez pacjentéw za udostep-
nienie dokumentacji medycznej. Oplate za udostepnienie
dokumentacji ponosi wnioskodawca (tj. osoba wystepujaca
z zadaniem udostepnienia dokumentacji).

W sprawach §wiadczen przewidzianych w ustawie o eme-
ryturach i rentach z Funduszu Ubezpieczen Spotecznych
udostepnienie dokumentacji medycznej dla ZUS jest nie-
odpflatne. Ponadto $wiadczeniodawca sporzadzajacy doku-
mentacj¢ medyczng dotyczacg diagnostyki onkologicznej
lub leczenia onkologicznego ma obowiazek sporzadzi¢
i przekaza¢ nieodplatnie kopi¢ tej dokumentacji §wiad-
czeniobiorcy posiadajgcemu karte diagnostyki i leczenia
onkologicznego jako zalgcznik do tej karty.

UDOSTEPNIANIE DOKUMENTACIJI
MEDYCZNEJ NA PODSTAWIE RODO

Od 25 maja 2018 roku w Polsce oraz w pozostatych pan-
stwach Unii Europejskiej obowiazuje bezposrednio rozpo-
rzadzenie Parlamentu Europejskiego i Rady (UE) 2016/679
z dnia 27 kwietnia 2016 roku w sprawie ochrony oséb
fizycznych w zwiazku z przetwarzaniem danych osobowych
iw sprawie swobodnego przeptywu takich danych (ogélne
rozporzadzenie o ochronie danych), nazywane w skrocie
RODO. Wprowadza ono rygorystyczne wymogi w zakresie
ochrony danych osobowych. RODO ma zastosowanie do
przetwarzania danych osobowych w sposéb catkowicie
lub czesciowo zautomatyzowany oraz do przetwarzania
w sposob inny niz zautomatyzowany danych osobowych
stanowigcych czg¢s$¢ zbioru danych lub majacych stanowi¢
czg$¢ zbioru danych. Dotyczy ono wszystkich organizacji,
w tym podmiotéw leczniczych, w ktdrych przetwarzane
s3 dane osobowe i wprowadza nowe obowigzki zwigzane
z wysokimi standardami ochrony danych osobowych.
Wymaga ono realizacji wielu nowych zasad przez pod-
mioty przetwarzajace dane osobowe, w tym takze przez
podmioty wykonujace dziatalnos¢ lecznicza. RODO defi-
niuje dane osobowe jako informacje o zidentyfikowanej lub
mozliwej do zidentyfikowania osobie fizycznej, tj. osobie,
ktéra mozna bezposrednio lub posrednio zidentyfikowac,
w szczegdlnosci na podstawie identyfikatora takiego jak
imie i nazwisko, numer identyfikacyjny (np. PESEL), dane
o lokalizacji, identyfikator internetowy lub jeden badz kilka
szczegolnych czynnikéw okreslajacych fizyczna, fizjolo-
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giczng, genetyczng, psychiczng, ekonomiczng, kulturowa
lub spoteczng tozsamos¢ osoby fizyczne;.

Rozporzadzenie, definiuje réwniez pojecie danych doty-
czacych zdrowia. Zgodnie z pkt 35 preambuly RODO za ta-
kie dane uwazane sg wszystkie dane o stanie zdrowia osoby,
ktorej dane dotyczg, ujawniajace informacje o przeszlym,
obecnym lub przyszlym stanie fizycznego lub psychicznego
zdrowia konkretnej osoby. Unijny ustawodawca zalicza do
danych medycznych takze informacje pochodzace z badan
laboratoryjnych lub lekarskich czgsci ciata badz plynow
ustrojowych, w tym, co jest nowoscig, dane genetyczne
i probki biologiczne oraz wszelkie informacje, na przyktad
o chorobie, niepetnosprawnosci, ryzyku choroby, historii
medycznej, leczeniu klinicznym lub stanie fizjologicznym
lub biomedycznym osoby, ktdrej dane dotycza, niezaleznie
od ich zrédta, ktérym moze by¢ na przyktad lekarz lub inny
pracownik stuzby zdrowia, szpital, urzadzenie medyczne
lub badanie diagnostyczne in vitro.

Rozporzadzenie Parlamentu Europejskiego i Rady (UE)
2016/679 z dnia 27 kwietnia 2016 roku w sprawie ochrony
0sob fizycznych w zwigzku z przetwarzaniem danych oso-
bowych i w sprawie swobodnego przeptywu takich danych
wprowadza szczegolne uprawnienia osob, ktorych dane sg
przetwarzane i dotycza one takze pacjentéw podmiotow
leczniczych i praktyk zawodowych lekarskich. W zwigzku
z powyzszym rozporzadzeniem pacjent podmiotu wyko-
nujacego dziatalno$¢ leczniczg ma m.in. prawo do: dostepu
do danych oraz sprostowania i uzupelnienia danych.

Na podstawie art. 15 RODO osoba, ktérej dane dotycza
(np. pacjent), jest uprawniona do uzyskania od admini-
stratora potwierdzenia, czy przetwarzane sa dane osobowe
jej dotyczace, a jezeli ma to miejsce, jest uprawniona do
uzyskania dostepu do nich. W $wietle RODO ,,przetwarza-
nie” oznacza operacj¢ lub zestaw operacji wykonywanych
na danych osobowych lub zestawach danych osobowych
w sposob zautomatyzowany lub niezautomatyzowany, taka
jak: zbieranie, utrwalanie, organizowanie, porzadkowa-
nie, przechowywanie, adaptowanie lub modyfikowanie,
pobieranie, przegladanie, wykorzystywanie, ujawnianie
poprzez przestanie, rozpowszechnianie lub innego rodzaju
udostepnianie, dopasowywanie lub lgczenie, ograniczanie,
usuwanie lub niszczenie. Pojecie ,administrator” oznacza
natomiast osobe fizyczng lub prawna, organ publiczny,
jednostke lub inny podmiot, ktéry samodzielnie lub wspdl-
nie z innymi ustala cele i sposoby przetwarzania danych
osobowych; jezeli cele i sposoby takiego przetwarzania sg
okreslone w prawie Unii lub w prawie panstwa cztonkow-
skiego, to rowniez w prawie Unii lub w prawie panstwa
czlonkowskiego moze zosta¢ wyznaczony administrator
lub moga zosta¢ okreslone konkretne kryteria jego wy-
znaczania. Przykladem administratora jest pracodawca,
podmiot leczniczy, praktyka zawodowa lekarska.

Prawo pacjenta do dostepu do danych jest prawem od-
rebnym od prawa do informacji o swoim stanie zdrowia
wynikajgcym z art. 9 ustawy z dnia 6 listopada 2008 o pra-
wach pacjenta i Rzeczniku Praw Pacjenta oraz odr¢bnym
od prawa do dostepu do dokumentacji medycznej z art. 23
ustawy dnia 6 listopada 2008 o prawach pacjenta i Rzeczni-
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ku Praw Pacjenta. Pacjent moze swobodnie wybra¢, z jakiej
podstawy prawnej wnioskuje o dostep do informacji na
jego temat przetwarzanych przez podmiot wykonujacy
dziatalno$¢ leczniczg. Na Zgdanie administrator dostar-
cza osobie, ktorej dane dotycza, kopie danych osobowych
podlegajacych przetwarzaniu. Po raz pierwszy nalezy
to zrobi¢ nieodplatnie, natomiast za kazdy nastepny raz
mozna pobiera¢ optate. Forma udostepnienia na podstawie
RODO bedzie przede wszystkim kserokopia dokumen-
tacji papierowej lub wydruk z systemu informatycznego
swiadczeniodawcy. Nalezy doda¢, iz na stronie interneto-
wej Ministerstwa Cyfryzacji dostgpny jest przewodnik po
RODO w stuzbie zdrowia, gdzie m.in. poruszono kwestie¢
upowaznien do dostepu do dokumentacji medycznej [9].

PODSUMOWANIE

Swiadczeniodawca musi zapewni¢ odpowiednie warunki za-
bezpieczajace dokumentacje medyczng przed zniszczeniem,
uszkodzeniem lub utratg i dostepem 0sob nieupowaznio-
nych, a takze umozliwiajace jej wykorzystanie bez zbednej
zwloki. Chodzi tu zaréwno o warunki technicznie np.
odpowiednie i dobrze zabezpieczone szafki, jak i organiza-
cyjne np. uniemozliwienie wgladu do dokumentacji innym
osobom niz uprawnione. Dokumentacj¢ nalezy zabezpie-
czy¢ m.in. przed wodg, ogniem, niewlasciwg temperaturg,
gryzoniami itp. Ochronie podlegaja wszelkie dane zawarte
w dokumentacji medycznej, a nie tylko dane zwigzane ze
stanem zdrowia oraz dotyczace udzielonych pacjentowi
$wiadczen zdrowotnych. Szczegdlnego zabezpieczenia
wymaga dokumentacja elektroniczna m.in. regularnego
tworzenia kopii zapasowych. Udostepnianie dokumentacji
medycznej stuzy realizacji prawa dostepu do informacji
o stanie zdrowia pacjenta. Prawo to przystuguje w pierwszej
kolejnosci pacjentowi, ktorego dokumentacja dotyczy.

Lekarz powinien bezspornie prowadzi¢ dokumentacje
medyczng na zasadach prawem okreslonych oraz dbaé
0 jej ochrong. Pacjent ma prawo dostepu do dokumenta-
¢ji medycznej a lekarz ma obowigzek jej udostepnienia.
Dokumentacja medyczna moze by¢ udostgpniona tylko
okreslonym prawem podmiotom i w okreslonej prawem
formie. Udostepnienie dokumentacji w niektérych for-
mach moze mie¢ charakter odplatny, ale tylko do okre-
slonej przepisami wysokosci. Po zmianie stanu prawnego
od 25 maja 2018 nie mozna zapomina¢ o nowym trybie
udostepniania dokumentacji medycznej tj. na podstawie
RODO. Takie same zasady udostgpniania dokumentacji
medycznej obowiazujg lekarza zaréwno w podmiocie
leczniczym jak i w prywatnym gabinecie.

Prawidlowej realizacji prawa pacjenta do dokumentacji
medycznej sprzyjaja szkolenia personelu w przedmioto-
wym zakresie oraz stworzenie odpowiednich procedur
podawanych do wiadomosci pacjentéw.
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STRESZCZENIE

Pacjenci w podesztym wieku, poprzez styl zycia i niedostateczng podaz w diecie, czedciej niz reszta populagji narazeni sa na niedobdr witaminy D. Jest to powszechne zjawisko w Polsce
i na $wiecie. Witamina D wptywa na funkcjonowanie wielu réznych narzadow. Jej niedobér moze by przyczyna zaburzer mineralizagji kosci, osteomalacjii osteoporozy, ostabienia
sity migsniowej, co w konsekwendji prowadzi do zwiekszenia ryzyka upadkow. Opisuje sie tez wptyw na zwiekszong zapadalnos¢ na choroby uktadu krazenia, cukrzyce typu 2 oraz
funkcje poznawcze. Niezwykle wazna jest suplementacja. W grupie senioréw zaleca sie ja przez caty rok, z dostosowaniem dawki witaminy D do wieku i masy ciata. Oznaczanie
poziomu witaminy D przed rozpoczeciem suplementadii nie jest konieczne. Nalezy pamietac o whasciwej ekspozycji na storice. Leczenie niedoboru powinno by¢ intensywne
i trwac kilka miesiecy. Dawki chociaz wysokie, rzadko wywotuja dziatania niepozadane.

SEOWA KLUCZOWE: witamina D, podeszly wiek, osteoporoza, sarkopenia, suplementacja

ABSTRACT

Elderly people more often suffer from vitamin D insufficiency. It is caused by insufficient supply with diet and scarce sun exposure, due to life style. This is a very common situation
in Poland and worldwide. Vitamin D influences functioning of many various organs. Its deficiency may cause bone mineralization disorders, osteomalacia, osteoporosis, muscle
weakening, which can result in higher risk of falls. Its influence on cardiovascular diseases, type 2 diabetes and cognitive functions is widely discussed.

Supplementation is crucial in elderly population. It should be administrated all year, with adjustement of dose to age and weight. Initial blood concentration is not required. An
appropriate sun exposure is recommended. Treatment of vitamin D deficiency should be intensive and last for several months. Although the doses are high, no adverse effects
were observed.

KEYWORDS: vitamin D, elderly, osteoporosis, sarcopenia, supplementation

WSTEP

Niedobor witaminy D szacowany na okoto 90% u oséb
doroslych, jest powszechny w wielu krajach, w tym réwniez
w Polsce [1, 2]. Obserwacje wskazujg, ze w grupie osob
starszych szczegdlnie narazone sg kobiety [3]. W zwigzku
z narastajagcym problemem w ciggu ostatnich kilku lat
opublikowano liczne rekomendacje polskich i zagra-
nicznych ekspertéw roznych specjalnosci dotyczace tego
zagadnienia [4-6].

PRZYCZYNY NIEDOBORU WITAMINY D

Witamina D to biologicznie dwa zwigzki: witamina D2
czyli ergokalcyferol, obecna w roslinach oraz witamina D
3, czyli cholekalcyferol, ktérego zZrédlem sg produkty po-
chodzenia zwierzecego. Szczegdlnie bogate w witaming D
sa ryby morskie, watroba, jaja [7]. Dieta 0s6b w podesztym
wieku nie zawsze pokrywa zapotrzebowanie na skladniki
odzywcze i witaminy, czesty problem stanowi takze nie-
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dozywienie. Dodatkowo moze dochodzi¢ do zaburzen
wchianiania witaminy D w przewodzie pokarmowym oraz
zmian metabolicznych.

Wigkszos¢, bo 80%, witaminy D, syntetyzowana jest
w skorze, pod wplywem promieni UVB. Synteza skorna
zalezy od pory roku, szeroko$ci geograficznej, a takze, co
obecnie coraz istotniejsze — zanieczyszczenia powietrza.
Ponadto styl zycia, kryjace ubrania czy powszechne sto-
sowanie kremoéw z filtrem UV takze posrednio wplywaja
negatywnie na stezenia witaminy D poprzez zmniejszenie
ekspozycji na promienie UVB. Wraz z procesem starzenia,
wydajnos¢ syntezy wyraznie spada, po 70. roku zycia jest
ona 4-krotnie nizsza niz w populacji mtodych dorostych,
utrzymujacych taka sama ekspozycje na stonice. Ponadto
uznaje si¢ rdwniez wplyw innych czynnikow, takich jak
zte warunki srodowiskowe, niski status ekonomiczny,
uzywki [8].

W przypadku otylosci czy czestego stosowania u lu-
dzi starszych niektérych lekow (przeciwpadaczkowych,
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glikokortykosteroidow) ryzyko wystapienia niedoboru jest
wysokie, jednak celem weryfikacji konieczne jest przepro-
wadzenie dalszych badan w tym kierunku.

W pracy przedstawiano zagadnienia o udowodnionym
lub potencjalnym zwigzku z niedoborem witaminy D,
omawiane szeroko przez wspolczesna literature medyczna.
Wydaja sie one wazne, nie tylko z perspektywy lekarzy
geriatrow, ale takze wspdtpracujacych z geriatrami - leka-
rzami podstawowej opieki medyczne;.

WITAMINA D A NARZAD RUCHU

Witamina D jest waznym regulatorem gospodarki wap-
niowo-fosforanowej, ma to kluczowe znaczenie dla pra-
widtowego funkcjonowania ukladu kostnego, bowiem
wplywa na wchianianie wapnia, pobudza aktywnos$¢
osteoblastow, czyli pobudza proces ko$ciotworzenia. Jej
niedobdr u dorostych powoduje zaburzenia mineraliza-
cji okres$lane mianem osteomalacji. Poniewaz objawy sg
czesto niespecyficzne, takie jak mialgie uogélnione, pare-
stezje, niespecyficzne bdle stawdw i kosci, zmiany koséca
i zaburzenia chodu, okreslanego jako chod kaczkowaty,
moga by¢ czgsto pdzno rozpoznane. Niedobdr witaminy
D moze by¢ przyczyna rozwoju osteoporozy. Osteoporoza
to najpowszechniejsza metaboliczna choroba kosci do-
prowadzajaca do zmniejszenia gestosci mineralnej kosci
i zaburzen mikroarchitektury, co zwigksza podatnos¢ na
zfamania. Chociaz wykazano zwigzek miedzy niedoborem
witaminy D, a osteoporozg, wplyw witaminy D na ryzyko
zfaman jest nie do konca jednoznaczny. W przeprowadzo-
nych kilku duzych badaniach wykazano, ze suplementacja
witaminy D u 0séb po 60. roku zycia zmniejsza istotnie
ryzyko ztaman kosci udowej i kregostupa [9, 10]. Jednak
najnowsze badania i metaanalizy, kazg by¢ nieco mniej
entuzjastycznym — interwencja jest korzystna jedynie
w grupie z ci¢zszym niedoborem witaminy D [11], a po
przekroczeniu stezenia witaminy D powyzej 40 nmol/l
suplementacja nie wykazuje wplywu na ryzyko zlaman
czy gestos¢ mineralng kosci BMD [12].

W pismiennictwie opisywano zwigzek miedzy niskimi
stezeniami witaminy D a ostabieniem sity mie$niowej
w wieku starszym okreslanym jako sarkopenia [13].
Obecnie trwa dyskusja czy osteoporoza i sarkopenia po-
winny by¢ uznawane jako powigzane ze sobg jednostki
chorobowe. W literaturze fachowej pojawia si¢ termin
»osteosarkopenia” czy ,,sarko-osteopenia” [14, 15]. Szcze-
golne znaczenie ma ostabienie mig$ni antygrawitacyjnych,
skutkujace globalnym obnizeniem sprawnosci ruchowe;.
W przeprowadzonych badaniach wykazano korzystny
wplyw uzupelniania niedoboru witamy D na zwigkszenie
sily miesniowej, szczegodlnie w polaczeniu z ¢wiczeniami
fizycznymi [16]. Z wyzej wymienionym stanem jest $cisle
powigzane zwigkszone ryzyko upadkow. Upadki od 2007
roku wedlug WHO stanowig jeden z najpowazniejszych
probleméw zdrowotnych wérdd starszych pacjentdw. Sta-
nowiag czesta przyczyne inwalidztwa i pigta co do czestosci
przyczyneg zgonu wérod osdb powyzej 75. roku zycia [17].
Leczenie niedoboru witaminy D u 0séb starszych ma na

celu poprawe rownowagi i zmniejszenie ryzyka upadkow,
a tym samym zmniejszenie ryzyka ztamania osteoporo-
tycznego [18]. Ten korzystny efekt utrzymuje si¢ jednak
tylko do osiagnigcia stezenia 25(OH)D do wartosci
40-45 ng/ml [19].

WITAMINA D A CUKRZYCATYPU 2

Juz wiele lat temu wykazano zwigzek migdzy niedoborem
witaminy D a ryzykiem rozwoju cukrzycy typu 2 czy zespo-
tu metabolicznego [20], co jest zwigzane ze wzrostem in-
sulinoopornosci i obnizong syntezg insuliny w komdrkach
wysp trzustkowych [21]. Jednak nie wszystkie metaanalizy
i badania randomizacyjne w pelni potwierdzaja korzys¢
z suplementacji witaming D [22-24]. Moze to wynika¢
z niehomogennych, niewielkich grup badanych a takze
faktu, ze u nie wszystkich stwierdzono niedobor witaminy
D, réwniez rozny byt czas suplementacji i dawka [23].
Niecierpliwie oczekuje si¢ na wyniki duzego wieloosrod-
kowego badania klinicznego przeprowadzanego w Stanach
Zjednoczonych, ktorego celem jest potwierdzenie wptywu
suplementacji witaming D na zmniejszenie ryzyka rozwoju
cukrzycy typu 2 (www.d2dstudy.org).

WITAMINA D A WPLYW NA UKLAD
SERCOWO- NACZYNIOWY
Oddziatujac na uklad renina-angiotensyna, witamina D
hamuje proliferacje komorek migsni gladkich naczyn, co
korzystnie wplywa na ich wazodylatacje [25]. W malych
badaniach obserwacyjnych wykazano wplyw suplemen-
tacji witaming D w dawkach miedzy 800 a 2000 IU/dobe¢
na obnizenie ci$nienia tetniczego, przerost miesnia lewej
komory oraz produkcj¢ prozapalnych cytokin [26, 27].
Przeprowadzone metaanalizy nie potwierdzaja do konca
zwigzku miedzy niedoborem witaminy D a zwigkszonym
ryzykiem sercowo- naczyniowym czy zwiekszong $mier-
telnoscig [25, 28]. Obecnie prowadzane sg 3 duze rando-
mizowane badania kliniczne, ktére by¢ moze udzielg odpo-
wiedzi na pytanie czy suplementacja witaming D w dawce
miedzy 1600 a 4000 IU/dobe redukuje ryzyko incydentéow
sercowo-naczyniowych i/ lub rozwoju cukrzycy typu 2 [23].

WITAMINA D A ZDOLNOSCI POZNAWCZE
Oprocz poznanych wielu wlasciwosci, witamina D prze-
jawia dzialanie neuroprotekcyjne, modulujac produkcje
czynnika wzrostu nerwoéw (NGF), neurotrofin, syntazy
tlenku azotu (iNOS) czy acetyltransferazy cholinowej.
W przeprowadzonych badaniach stwierdzono, ze u pa-
cjentéw z uposledzeniem funkeji poznawczych lub rozpo-
znana chorobg Alzheimera, czgsciej stwierdza si¢ niedobdr
witaminy D w poréwnaniu z resztg populacji [29-32].
Suplementacja nie prowadzi jednak do poprawy funkeji
poznawczych [32]. Ze wzgledu na brak wystarczajacych
badan jeszcze jest za wczesnie na uznanie witaminy D za
czynnik patogenetyczny lub prognostyczny w chorobach
psychicznych [31].
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LECZENIE NIEDOBORU | MONITOROWANIE
Kliniczne objawy niedoboru obejmuja: osteomalacje, mio-
patie, ztamania osteoporotyczne czy sarkopeni¢. W przy-
padku, gdy stezenie witaminy D wynosi ponizej 20 ng/ml
lub gdy towarzysza mu objawy kliniczne, konieczne jest
rozpoczecie leczenia [6]. Dawki terapeutyczne wynosza
4000-10000IU/24 h, a optymalny czas leczenia powinien
wynosi¢ od 3 do 6 miesigcy. Zaleca si¢ monitorowanie
leczenia poprzez oznaczenia stezenia 25(OH)D co 6-8
tygodni. Po uzyskaniu nasycania nalezy stosowa¢ dawki
suplementacyjne, zaleca si¢ by stezenia 25(OH)D we krwi
utrzymywaly si¢ powyzej 30 ng/ml [7].

SUPLEMENTACJA

Dane z piSmennictwa wskazujg, ze nie jest konieczne
rutynowe oznaczenie st¢zenia 25(OH)D przed rozpo-
czgciem suplementacji. U senioréw w wieku 65-75 lat
zaleca si¢ suplementacje w dawce 800-2000 IU/ dobe [5,
6]. W grupie pacjentéw po 75. roku zycia rekomenduje si¢
dawke 2000-4000 IU/ dobe [6]. U pacjentéw otylych ze
wzgledu na sekwestracj¢ witaminy D w tkance ttuszczowej,
konieczne jest stosowanie wyzszych dawek — 1600-4000
IU/dobe. Maksymalne dawki u 0séb w podesztym wieku
z prawidfowa masg ciala to 4000 IU/dobe, w przypadku
otytych nawet do 10 000 IU/ dobe. Przy przestrzeganiu
powyzszych zalecen stosowania, nie stwierdzano istot-
nych dzialan niepozadanych. Suplementacje zaleca si¢
prowadzi¢ przez caly rok [5, 6]. Witamina D powinna by¢
przyjmowana z positkiem tluszczowym, powinno unikaé
sie pokarmoéw bogatych w blonnik.

PODSUMOWANIE

Witamina D wykazuje wiele korzystnych dziatan. Pacjenci ge-
riatryczni, poprzez styl zycia i niedostateczna podaz w diecie,
czesciej niz reszta populacji narazeni sg na jej niedobdr, co
moze skutkowa¢ uposledzeniem funkcjonowania réznych na-
rzadow. Leczenie niedoboru powinno by¢ intensywne i trwac
kilka miesiecy, dawki chociaz wysokie, rzadko wywoluja
dzialania niepozadane. W grupie senioréw zaleca si¢ suple-
mentacje witaming D przez caly rok, z dostosowaniem dawki
do wieku i masy ciala. Nalezy tez pamietac o wlasciwej ekspo-
zycji na storice. Poniewaz osoby starsze cz¢sto w codziennej
praktyce klinicznej sa pacjentami lekarzy podstawowej opieki
medycznej wydaje si¢ celowe, aby w procesie uzupetniania
czy suplementacji niedoboru witaminy D czynny udzial brali
takze lekarze POZ, bowiem wlasciwe zaopatrzenie seniorow
w witaming D to perspektywa aktywnej i dobrej starosci.
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INFLUENCE OF NONINVASIVE VENTILATION ON CLINICAL
STATUS, DYSPNEA SENSATION AND SUBSEQUENT COPD
DIAGNOSIS

Szymon Skoczynski', Patrycja Rzepka-Wrona™ Antonio M. Esquinas?, Wladystaw Pierzchata', Adam Barczyk'
'KLINIKA PNEUMONOLOGII, GORNOSLASKIE CENTRUM MEDYCZNE IM. PROF. L. GIECA SLASKIEGO UNIWERSYTETU MEDYCZNEGO W KATOWICACH,
KATOWICE, POLAND

ZNTENSIVE CARE UNIT AND NON INVASIVE VENTILATORY UNIT, HOSPITAL GENERAL UNIVERSITARIO MORALES MESEGUER, MURCIA, SPAIN

ABSTRACT

Chronic obstructive lung disease (COPD) is a common life-threatening disease characterized by exposure to tobacco smoke, dyspnea and persistent lower airway obstruction
coexistence of COPD and chronic heart failure (HF) may present a considerable challenge during both diagnostic and therapeutic processes.

Herein, we report an elderly, obese male, an ex-smoker, suffering from both COPD and HF, and treated according to the applied guidelines for 15 years. On admission to hospital,
the patient was diagnosed and treated for severe type 2 respiratory failure. The patient’s COPD diagnosis was questioned at first, but then reconsidered after treatment described
below. Noninvasive ventilation (NIV) improved the patient’s clinical condition and reduced his dyspnea sensation. As a consequence, during check-ups, spirometry maneuvers
could have been performed properly, revealing the underlying bronchial obstruction, which had been beforehand concealed by debilitation of respiratory muscles and decreased
lung tissue compliance in a patient with chronic HF.

Conclusion: NIV application in a patient with type 2

respiratory failure may significantly improve one’s clinical condition, reduce dyspnea sensation and help establish an accurate diagnosis.

KEY WORDS: (OPD, noninvasive mechanical ventilation (NIV), respiratory failure

STRESZCZENIE

Przewlekta obturacyjna choroba ptuc (POChP) to czesto wystepujaca, prowadzaca do $mierci choroba, ktdra charakteryzuje sie wywiadem narazenia na dym tytoniowy,
dusznoscig oraz obecnoscig utrwalonej obturacji dolnych drdg oddechowych. Wspdtistnienie POChP i przewlektej niewydolnosci serca (PNS) moze powodowac trudnosci w
procesie diagnostyczno-terapeutycznym.

Niniejszym przedstawiamy przypadek starszego, otytego mezczyzny, bytego palacza tytoniu, leczonego z powodu PNS i POChP, ktdre byty leczone farmakologicznie przez
ostatnich 15 lat wedtug dwczesnie obowiazujacych wytycznych. Przyczyna pierwszej hospitalizacji byta diagnostyka i leczenie ciezkiej przewlektej catkowitej niewydolnosci
oddychania. Podczas pierwszej hospitalizacji diagnoza POChP zostata zakwestionowana, jednak rozwazono ja ponownie po zastosowaniu terapii opisanej ponizej.
Nieinwazyjna wentylacja mechaniczna (NWM) poprawita wydolnos¢ fizyczng pacjenta, a takze zmniejszyta dusznos¢ odczuwang przez pacjenta. W rezultacie podczas
badan kontrolnych manewry oddechowe zostaty wykonane prawidfowo, ujawniajac obturacje, utajong uprzednio przez ostabienie miesni oddechowych i zmniejszona
podatnos¢ ptuc u chorego z PNS.

Whioski: stosowanie NWM z catkowita niewydolnoscia oddechowa moze znacznie poprawic stan kliniczny, zmniejszy¢ odczuwanie dusznosci i pomdc w postawieniu whasciwej diagnozy.

SEOWA KLUCZOWE: POChP, nieinwazyjna wentylacja mechaniczna, niewydolnos¢ oddychania

Wiad Lek 2018, 71, 8, 1632-1635

INTRODUCTION

A chronic obstructive pulmonary disease is a common
cause of death associated with lung function deteriora-
tion, respiratory failure, and, frequent exacerbations. The
disease contributes to exercise intolerance and life quality
impairment. Recently, a combination of long-term oxy-
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gen therapy (LTOT) and noninvasive home ventilation
have been proven to be life-prolonging in a cohort of
stable COPD patients [1]. COPD diagnosis according to
GOLD guidelines is established by post-bronchodilator
FEV1/FVC ratio <0.7 in a symptomatic individual with
the history of tobacco smoke exposure [2]. Obstructive
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sleep apnea syndrome (OSA) and COPD overlapping is
common, being a clinical condition which also predisposes
to cardiovascular comorbidities. Presence of such, along
with age-related difficulties in spirometry performance
exacerbate the prognosis and contribute to problems and
doubts at the early stages of the diagnostic process [2].
Furthermore, cardiovascular diseases, which are a frequent
cause of hospitalization and death escalate disease severity.
It is vital to differentiate between COPD and COPD/HF or
COPD/OSA overlap syndromes, as B-mimetics are key med-
ications in the treatment of COPD, whereas 3-antagonists
are basic heart failure (HF) medications. Naturally, OSA
increases the risk of heart failure, ant coincidence of COPD
and HF overlap, both diseases should be treated according
to their guidelines [2, 3]. However, administration of 3-ag-
onists in a dyspneic patient with pure HF might be harmful.

CASE REPORT
Herein, we report a 69-year-old male, an ex-coal miner, with a
diagnosis of COPD established ten years prior. Unfortunately,
a printout of previous spirometry results was unavailable.
Past medical history included tobacco exposure (ca. 100
pack-years) and frequent hospitalizations due to COPD
exacerbations — 4 in the last year. BODE index was 7 points.
Cardiovascular comorbidities included myocardial infarc-
tion, persistent atrial fibrillation (PAF), both left and right
ventricular failure, with left ventricle ejection fraction (LVEF)
of 35 %, NYHA IV. Right ventricle systolic pressure (RVSP)
was estimated up to 50 mmHg and throughout echocardi-
ography revealed tricuspid annular plane systolic excursion
in M-mode (TAPSE) as less than 10 mm, indicating severe
RV&LV dysfunction. The patient also had type 2 diabetes
and morbid obesity with body mass index (BMI) of 40.5 kg/
m?. The patient was administered chronic pharmacotherapy
consisting of bronchodilators (LABA, LAMA, theophylline),
and other medications (diuretics, B-blocker, digoxin, rami-
pril, simvastatin, acenocoumarol, metphormine which was
replaced by intensive insulin therapy during hospitalizations).
Respiratory failure has been treated for the last six years with
home oxygen therapy (HOT). On admission, the patient
was in poor clinical condition, complaining of severe resting
dyspnea (18/20 points in Borg scale exertion and mMRC 4
points), productive cough, excessive daytime sleepiness and
nycturia. Abnormalities revealed on physical examination
were as follow: central and peripheral cyanosis, peripheral
edema oflegs, silent and hollow heart sounds with an irregular
heart rate of approximately 60/min, decreased vesicular sound
with protracted expiration and bilateral fine rales at the lung
base. ECG findings included atrial fibrillation, low amplitudes
of QRS complexes in precordial leads, RBBB and delayed R/S
transition in the precordial leads. Laboratory tests revealed
polyglobulia (hemoglobin 18.3 g/dL, hematocrit 54%), no
other significant abnormalities were noted. Arterial blood gas
(ABQG) revealed type 2 respiratory failure (Table 1).

After successful initial NIV treatment (S/T, IPAP 16 cmH,0,
EPAP 8 cmH,O, LE 1:2), the patient who was still administered
bronchodilators, was subjected to clinical reassessment. The NIV

treatment was well tolerated and resulted and significant clinical
improvement. No side effects related to NIV were reported.
Consequently, COPD diagnosis was verified, as spirometry re-
vealed arestrictive pattern (FEV /FVC >0.70) (MasterLab Jaeger)
(Table 1). Repeatability was B in NLHEP scale, and the test was
performed according to American Thoracic Society guidelines.
Because of obstructive sleep apnea suspicion (7/8pts. in STOP-
Bang questionnaire; 14/28 pts. in Epworth Sleepiness Scale). Type
IIT polysomnography was performed with the use of STARDUST
Respironics device, revealing moderate severity sleep apnea syn-
drome without significant central events; apnea-hypopnea index
(AHI) of 28.7/h; obstructive apnea (OA): 12.8/h; central apnea
(CA):2.2/h. The test was performed directly after clinical stabiliza-
tion and the patient was administered oxygen flow of 2L/minute.
Mean and minimal oxygen saturation (SaO,) value was measured
to be 89% and 56%, respectively and oxygen desaturation index
(ODI) 36.7/h. The patient was assessed with six minutes walking
test performed according to Polish Respiratory Society guidelines
[4]. The test revealed severe exercise capacity deterioration (Tab.
1). After hospitalization due to chronic type 2 respiratory failure
which was not responding to all other treatment methods, the
patient was qualified for home NIV supported with oxygen due
to type 2 respiratory failure and home rehabilitation program
[5]. During multi-disciplinary clinical assessment it was decided
that, according to current GOLD guidelines, bronchodilators
should be discontinued, as it had been decided that the most
probable cause for respiratory failure be obese hypoventilation
syndrome (OHS). Philips Respironics Trilogy 100 respirator and
an oro-nasal Philips Respironics size L mask were used. Initial
settings based on the patients tolerance and ABG analysis were
as follows: spontaneous over timed (S/T) mode with average
volume assured pressure support (AVAPS): maximal inspiratory
positive airway pressure (IPAPmax) 33 cmH,O, minimal inspira-
tory positive airway pressure (IPAPmin) 14 cmH, O, expiratory
positive airway pressure (EPAP) 6 cmH, O, inspiration time (Ti)
1.4 s, breaths per minute (BPM) back up rate of 15/minute, target
tidal volume (TV) 700 ml 7 mL/kg, rise time (RT) of 100 ms and
additional oxygen supplementation of 3 L/min. NIV+ oxygen was
administered for >8 h/day, whereas HOT alone for >16h/day.
Baseline treatment ventilator calculated outcomes were as follows:
IPAP 20 cmH, O, minute ventilation (MV) 11.9 L/min with 66%
patient triggered breaths and total leak within an accepted range
of 40 L/min. The rehabilitation took place twice a week at home
under the supervision of professional physiotherapists. The
training program consisted of walking-based endurance training,
strength training, respiratory muscle training, breathing retrain-
ing techniques aimed at improvement of physical endurance and
reduction of persistent dyspnea sensation [6]. Due to hypoxemia
present at rest, the whole training program was performed with
oxygen supplementation 3 L/min through a nasal cannula. After
prior training, the patient was advised to perform Nordic-Walk-
ing at remaining days [7]. After three months of home treatment
the patient was readmitted for follow-up. His condition and phys-
ical capacity were improved (Table 1). After implementation of
NIV, the patient reported no signs of excessive daytime sleepiness.
Surprisingly, spirometry revealed obstruction, therefore, COPD
diagnosis was re-considered (Table 1). Another case conference
led to the final decision, to re-start bronchodilation treatment
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Table 1. Patient clinical parameters and additional test results at different treatment modalities

Assessment, Visit 1 Visit 2 Visit 3
pH (arterial blood) 7.44 7.44 7.43
PO, (arterial blood) [mmHg] 35 42 73
PCO, (arterial blood) [mmHg] 53 44 40
HCO,-(arterial blood) [mmol/L] 36 29 26
6MWT - distance [m] 10 210 300
mMRC 4 3 2
FEV /FVC 0.713 0.685 0.697
FEV, [% predicted]/[L] 44.4/1.10 56.6/1.39 55.8/1.36
FVC [% predicted]/[L] 48.5/1.50 64.2/2.03 62.1/1.95
Transcutaneous SpO, during NIV [%] 80-85 85-93 90-93
SpO, on oxygen [%)] 60-80 80-85 80-86
SpO, without oxygen or ventilation [%)] 50-60 60-80 60-80

Table legend:

Visit I - Standard COPD pharmacotherapy + home oxygen therapy + rehabilitation

Visit Il - NIV+ home oxygen therapy + rehabilitation

Visit Il - NIV+ home oxygen therapy -+ rehabilitation + standard COPD pharmacotherapy

FEV1 -— post salbutamol forced expiratory volume in 1 second;
FVC - post salbutamol forced vital capacity;
6MWT - six-minute walking test

and to adjust NIV settings according to a new pathophysiological
pattern. After four months of combined treatment (NIV + oxygen
+ rehabilitation and bronchodilators) the patient was admitted
to our Department for the third time. It was revealed that blood
oxygenation, acid-base balance and exercise capacity improved
again (Table 1). Outpatient treatment was planned with well-tol-
erated NIV settings: S/T; AVAPS: IPAPmax 30 cm H,O,IPAPmin
14 cm H,0, EPAP 7cmH,O (increased due to hypopneas which
persisted when lower EPAP levels were implemented), Ti 1.3 s,
BPM 14/min, targeted TV 650 ml, RT 100 ms, oxygen supple-
mentation at rest of 2-3 L/min. These settings resulted in effective
measured treatment outcomes: IPAP 19 cmHZO, EPAP7 cmHZO,
MYV 11.7 L/min, 18 BPM with 58% patient triggered breaths and
atotalleak of 33 L/min. The rehabilitation was continued through
entire observation time. Due to significant clinical improvement
and a two-year wait lists no control PSG was performed. NIV
statistics readings assessed the reduction in the prevalence of sleep
events. The patient remained in follow-up for three consecutive
years without clinical exacerbations.

DISCUSSION

Herein, we have presented a case description which is, as we
believe, of clinical importance due to potentially life-threat-
ening consequences of COPD/OSA/HF overlapping as causes
for diagnostic and therapeutic difficulties. While according
to GOLD guidelines persistent bronchial obstruction is nec-
essary to diagnose COPD [2], our patients case may be an
example of a rare exception. In retrospection, the initial diag-
nosis was most probably accurate. Advanced age, concomitant
diseases such as HF with pulmonary congestion, spirometry
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maneuvers impaired by obesity and emphysema-induced
diaphragm replacement, all leading to increased work of
breathing, changed respiratory pattern form pure obstructive
to mixed obstruction and restriction [3]. The loss of obstruc-
tive pattern could have been caused by the presence of type
2 respiratory failure leading to progressive striated muscles’
weakness, voluntary exhalation debilitation and consciousness
deterioration in an elderly patient with left heart failure [2,
3]. Obstructive spirometry pattern after NIV accompanied
with rehabilitation may be explained by respiratory muscles’
function improvement, decreased air trapping and increased
ventilatory response to CO, [6, 8]. Diaphragm contractility
dysfunction also correlates with nocturnal hypoxemia [9],
which was revealed with polysomnography and reversed by
NIV treatment. The aforementioned NIV-induced mecha-
nisms also explain the reduction of dyspnea sensation and
the improvement of physical exercise tolerance.

Moreover, body mass reduction by 11 kg (BMI 36,26 kg/
m?) in the course of treatment may have had a positive im-
pact on diaphragm contractility. Body mass reduction and
increased physical activity had a positive impact on muscles’
strength and significantly improved exercise capacity [6, 7].
There is also a possibility that hypercapnia induced fluid
retention resulting in interstitial tissue edema which in turn
increased lung resistance. This may have been responsible
for the initially falsified spirometry results [10]. We need to
emphasize that the aforementioned differences in spirometry
results were not caused by technical bias as all assessments
were performed by the same certified technician according
to current ERS guidelines. The most probable hypotheses



INFLUENCE OF NONINVASIVE VENTILATION ON CLINICAL STATUS, DYSPNEA SENSATION AND SUBSEQUENT COPD

explaining NIV benefits in our patient’s case are diminished
nocturnal hypoventilation, daytime PaCO, reduction and/or
NIV-related recovery of voluntary respiratory muscles [2].

Lastly, it has been suggested that NIV improves bronchi-
al patency and decreases pulmonary hyperinflation, thus
reducing the subjective dyspnea feeling and, objectively,
improving physical endurance [11]. Moreover, after NIV
implementation, the patient was reassessed by a cardiologist,
and significant LVEF improvement was noted. According to
Carvalho LA et al.,, NIV administration before maximum
exercise testin HF patients led to an increase in improvement
in exercise tolerance due to the improvement of voluntary
ventilation reserves and improvement of chronotropic heart
reserves [12]. According to disease-specific indications, the
NIV settings could have been considered as suboptimal [13].
However, in patients with mixed ventilatory constraint, NIV
settings were settled by arterial blood gas analysis, patient
tolerance and assessed minute ventilation. Clinically, the most
important proof for our treatment effectiveness is dyspnea
reduction (from NYHA IV to NYHA II/IIT) and clinically
significant increase in 6MWT distance (Table 1), which
reflects peripheral muscle, diaphragmatic, cardiovascular
and respiratory function improvement [6]. In a recent study,
beneficial effects of NIV in patients with HF and LVEF of 35 +
15% were described, showing NIV’s effectiveness in increasing
exercise tolerance and a correlation between endurance time
and maximum inspiratory pressure [14]. On the basis of our
report, we assume that NIV accompanied with rehabilitation
isa safe and effective treatment modality, which may facilitate
the diagnosis and treatment of severe COPD overlapping
with OSA and/or HE Itis crucial to underline that the COPD
patient with a significant number of comorbidities was treated
for several months with NIV and oxygen therapy without
additional bronchodilator therapy. During the second phase
of treatment, the patient suffered no exacerbations. Moreover,
his clinical status especially considering dyspnea assessed with
mMRC scale and exercise capacity with the use of 6MWT
and pulsoxymetry improved even further (Tab. 1). Adding
LABA&LAMA during the third hospitalization improved
the clinical status even further.

Naturally, it is impossible to determine the primary cause
for the clinical improvement based solely on single case
observation, which is the major limitation of this study.
Further studies on patients with type 2 respiratory failure
and marginal FEV /VC ratio are required to confirm and
further explain our observation.

CONCLUSION

COPD diagnosis in an obese patient with type 2 respiratory failure
may be difficult to establish. NIV application has a potential to
improve patients clinical status assessed by dyspnea and exercise
capacity measurement and, subsequently; the diagnostic accuracy.
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IDENTIFICATION OF HUMAN HERPESVIRUS 7 IN THE
CEREBROSPINAL FLUID OF ADULT UKRAINIAN WITH RELAPSING-
REMITTING MULTIPLE SCLEROSIS. A CASE STUDY
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ABSTRACT

Introduction: In this study, we investigated the possible involvement of Human herpesvirus 7 in multiple sclerosis.

Theaim: To contribute to clarifying the controversy on the association between Human Herpesviruses 7 (HHV-7) and multiple sclerosis (MS) studying patient with relapsing-remitting MS (RRMS).
Case study: Young female admitted to adult tertiary referral, infectious diseases hospital, Kyiv, Ukraine, with signs of a focal neurological deficit. Meningeal symptoms were
not detected. The preadmission illness lasted some years. Clinical diagnosis was relapsing-remitting multiple sclerosis (RRMS). On admission, general condition was of moderate
severity. She has a mild fever, confusion, speech and coordination disorders, dizziness, worsening of memory, inability to walk (inferior paraparesis). Focal lesions were detected
on MRI scan. The spinal fluid contained oligoclonal IgG-chains and HHV-7 DNA. After two weeks of intensive antiviral treatment, the patient’s condition improved significantly,
the function of the lower limbs recovered almost completely, and she was discharged home.

Conclusion: Here we present a comprehensive clinical, radiological and virological analysis of the HHV-7-associated case of multiple sclerosis.

KEY WORDS: multiple sclerosis, Human Herpesviruses 7

INTRODUCTION

Multiple sclerosis (MS) is an important heterogeneous demye-
linating disease of the central nervous system (CNS), which is
based on an autoimmune conflict in genetically susceptible indi-
viduals. The viruses are thought to take play an important role in
the disease pathogenesis. Several members of the Herpesviridae
family to be implicated as a possible trigger for MS. By that time
Epstein-Barr virus (EBV) and Human herpesvirus 6 (HHV-6) are
likely candidates [1-3]. There is little evidence supporting the
correlation of others herpesviruses with MS. Here we present
the HHV-7-associated case of multiple sclerosis (MS).

CASE PRESENTATION AND DISCUSSION

A 33-years-old woman presented to the Center of Infectious
Disorders of the Nervous System (CIDNS, Kyiv, Ukraine) in
December 2017 with complaints of severe weakness, headaches,
mild fever, confusion, speech and coordination disorders, diz-
ziness, worsening of memory, difficulty in walking, decreased
the ability to work. She has been ill for a long time, repeatedly
turned to neurologists, including the Center of multiple scle-

1636

Wiad Lek 2018, 71, 8, 1636-1638

rosis, where antibodies (Abs) to Borrelia burgdorferi (B. burg.)
were detected and a suggested diagnosis of MS was made.

On admission, general condition was of moderate severity.
Axillary temperature was 37.8°C. The patient was normotensive
with pulse beats of 70 per minute. Her physical examination
showed slow mentation along with generalized slowing of her re-
sponses to verbal commands and also generalized weakness. She
was emotionally labile, good contact, well oriented, and answered
the questions adequately. There was tremor in her hands during
a complicated Barre-probe. Stryumpel, Sharapov-Raskolnikov,
Chaddok, Pussep, Barre, and Babinsky symptoms were positive
on one or both sides. Inferior paraparesis was observed with
more pronounced in the leftleg. Muscular strength on the leftleg
was zero point, on the right one - 1 point (on five-point scale).
Meningeal symptoms were not detected. She performed the
coordination tests with intent, staggering in the Romberg pose.
General blood test showed no significant changes. MR imaging
brain in T2W and FLAIR mode showed mild focal hyperintense
lesions in the periventricular region of the temporal lobes which
had clear contours (Fig. 1). A lumbar puncture was performed
just on admission. Increased level of IgG (8.84 mg/dl),and Q, «
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Figure 1. Foci of the brain demyelination on MR imaging two weeks before admission.

ratio (CSF/serum, 6.83) were revealed in the sample. A lot of
oligoclonal IgG-chains were found by isoelectrofocusing of liquor
proteins. The CSF was reported to be positive for HHV-7 DNA
(2272 copies per ml). Microflora, DNA and Abs to others HV,
JC-virus, M. tuberculosis, T. gondii were not found. IgM-antibod-
ies to B. burg. were detected in the blood by ELISA. However,
specific bacterial proteins were not found with immunoblotting.
So, Lyme disease wasn 't confirmed.

She was treated with Ganciclovir sodium, 500 mg
intravenous per day for 2 weeks, intravenous normal
human immunoglobulin 5 g per day for 5 days, and
managed supportively with ademetionine, 400 mg, and
citicoline, 1000 mg both intravenous daily, alpha-lipoic
acid 600 mg intravenous per day for 2 weeks, shown
pleocytosis of 1 cell/ul (100% lymphocytes) and, the
level of protein and glucose was 0.16 g/L and 3.1 mmol/L
respectively. Control CSF analysis for HHV-7 DNA
made after three weeks of treatment was negative. The
patients’ condition improved greatly, the legs” strength
increased significantly (right to 4, left to 3-3.5 points),
and she was discharged home for further out-clinic care
and rehabilitation.

There are many observations that point to a viral aetiology in
MS. Several hypotheses suggest that some viruses can act as the
triggers for MS [4]. Some viruses, including the herpesviruses,
after primary infection, persist in the host’s body for life with
periodiclatency and reactivation that resemble the relapsing-re-
mitting MS pattern [5]. Latency provides the transcription of
restricted patterns of viral proteins without viral replication
or chronic low-level replication. Body cells are able to control
the life cycle of herpesviruses in different ways. Monocytes
and bone marrow cells can suppress viral replication while
in the brain and salivary gland cells chronic viral replication
is observed, albeit at a low level. The Epstein-Barr virus was a

first and most real candidate as a possible trigger for MS [1-3].
Recently, much attention has been given to the role of Human
herpesvirus 6 (HHV-6) in MS induction and progression,
but there are only a few studies regarding the significance of
HHV-7 in the etiopathogenesis of MS. HHV-6 and HHV- 7 are
closely related viruses having very similar biological patterns.
Both viruses can infect immunocytes and thus modulate their
function [6,7]. During persistency low-level expression of viral
proteins (chronic infection) sometimes occurs. Viral proteins
are represented in the membrane of latently infected cells, which
makes these cells a target for cytotoxic T-lymphocytes (CTL).
As a result, CTL begins to destroy these cells as foreign. Since
the viral protein expressed on the cell membrane and myelin
basic protein (MBP) have a common short-term amino acid
motif, the cells expressing MBP also become a target for CTL,
which ultimately leads to the development of MS [8].

Several immunological and molecular studies have
supported a relationship between HHV-6 and MS [8-10].
Moreover, the associations between HHV-6 reactivation
and MS disease activity have been observed, suggesting
that HHV- 6 reactivation is implicated in the exacerba-
tion of MS [10,11]. Attempts to investigate whether there
be the association between HHV-7 with MS were much
less. Nora-Krukle et al. [10] found HHV-7 in the blood
of 10 patients with RR-MS and 14 with the SP-MS. Ben et
al. studied the prevalence of all Human herpesviruses in
whole blood samples collected from 51 MS patients and
from 51 healthy donors. In MS patients, HHV-7 DNA
was detected in 33.3% of samples, compared with 9.8% of
control samples [12]. However, in most published works,
the relationship between HHV-7 and MS is denied [13-16].

We, therefore, conclude that there is little evidence to
make a final decision about the involvement of HHV-7 in
MS, and present our case study.
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