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REGULAMIN PRZYJMOWANIA 1 0GEASZANIA PRAC

W WIADOMOSCIACH LEKARSKICH

. Miesiecznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzystwa

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

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

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

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

Strona tytutowa powinna zawierac:

— tytutw jezyku angielskim i polskim,

— petne imiona i nazwiska autoréw,

— afiliacje autoréw,

Praca oryginalna powinna mie¢ nastepujaca strukture: wstep, cel pracy, materiat
i metody, wyniki, dyskusja i wnioski, ktdre nie moga by¢ streszczeniem pracy.
Przy zastosowaniu skrotéw konieczne jest podanie petnego brzmienia termi-
nu przy pierwszym uzyciu. W pracach doswiadczalnych, w ktérych wykonano
badania na ludziach lub zwierzetach, a takze w badaniach Klinicznych, nalezy
umiesci¢ informacje o uzyskaniu zgody komisji etyki badar naukowych.
Streszczenia zar6wno 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 skrotéw w tytule ani w streszczeniu.

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

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

okragtych).

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

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

. W wykazie pismiennictwa utozonym wedtug kolejnosci cytowania nalezy

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

KLINICZNE | DEMOGRAFICZNE PREDYKTORY tAGODNYCH
ZABURZEN POZNAWCZYCH - BADANIE PRZEKROJOWE

Anna Rajtar-Zembaty', Andrzej Satakowski®, Jakub Rajtar-Zembaty?, Katarzyna Olszewska', Roksana Epa’,
Gabriela Tomczyk-Knop*, Anna Starowicz-Filip', Barbara Betkowska-Korpata', Anna Skalska®

'ZAKLAD PSYCHOLOGII LEKARSKIEJ, KATEDRA PSYCHIATRII, UNIWERSYTET JAGIELLONSKI, COLLEGIUM MEDICUM W KRAKOWIE, KRAKOW, POLSKA
2KATEDRA CHOROB WEWNETRZNYCH | GERONTOLOGII, UNIWERSYTET JAGIELLONSKI, COLLEGIUM MEDICUM W KRAKOWIE, KRAKOW, POLSKA
3NZ0Z NOWA REHABILITACJA W KRAKOWIE, KRAKOW, POLSKA

“NZ0Z CENTRUM DOBREJ TERAPII W KRAKOWIE, KRAKOW, POLSKA

STRESZCZENIE

Wstep: Obnizenie sprawnosci funkcji poznawczych stanowi powazny problem zdrowotny oraz spoteczny oséb w wieku podesztym. Skuteczne zapobieganie i leczenie dysfunkgji
poznawczych nalezy do wyzwan wspétczesnej medycyny. W literaturze przedmiotu brakuje dostatecznej liczby spojnych danych dotyczacych zwigzku réznych czynnikow
klinicznych i demograficznych z funkjonowaniem poznawczym oséb w réznym przedziale wiekowym.

Cel pracy: Analiza klinicznych i demograficznych predyktoréw tagodnych zaburzer poznawczych w zaleznosci od grupy wiekowej.

Materiat i metody: Analiza objeto 817 osob w wieku podesztym (669 z prawidtowym funkcgjonowaniem poznawczym i 148 0séb z MCI). Celem oceny poziomu nasilenia
objawdw depresyjnych zastosowano skrécong 15-punktowa Geriatryczng Skale Oceny Depresji. Wszystkie osoby badane zostaty poddane przesiewowej ocenie funkcjonowania
poznawczego za pomoca Krotkiej Skali Oceny Stanu Psychicznego oraz Addenbrooke’s Cognitive Examination-IIl. Do oceny poszczegdinych domen poznawczych wykorzystano:
Test Pietnastu Stow Reya, Test Fluencji Stownej, Test Rysowania Zegara, Test Powtarzania Cyfr oraz Test £aczenia Punktéw.

Wyniki: Wykazano, ze niezaleznie zwiazane z MCl s3 wiek (OR=1,09; 95% Cl: 1,05-1,13) oraz poziom wyksztatcenia (OR=0,75; 95% Cl: 0,69-0,81) w catej grupie wiekowej.
W podziale na grupy w zaleznosci od wieku okazato sie, ze w mtodszej grupie MCl istotne okazaty sie wiek, poziom wyksztatcenia oraz depresja, a w starszej grupie MCl wiek
oraz poziom wyksztatcenia.

Whioski: Identyfikacja dysfunkcji poznawczych oraz czynnikéw zwiazanych z ich wystepowaniem stanowi istotny element procesu diagnostyczno-terapeutycznego.

SEOWA KLUCZOWE: M, tagodne zaburzenia poznawcze, starzenie sie

ABSTRACT

Introduction: Cognitive limitations are a serious health and social problem, which concerns elderly people. Effective prevention and treatment of cognitive dysfunction is one
of the challenges of modern medicine. There is not enough consistent data in the literature to indicate to indicate the relationship between various clinical and demographic
factors with cognitive functioning in different age ranges.

The aim: To analyze clinical and demographic predictors of mild cognitive impairment by age group.

Material and methods: The analysis included 817 participants (669 with normal cognitive function and 148 people with MCl). The evaluation of the level of depressive symptoms was measured
by the Short Form Geriatric Depression Scale. All participants were screened for cognitive functioning using the Mini-Mental State Examination and Addenbrooke’s Cognitive Examination-ll. Different
cognitive domains were evaluated with different neuropsychological tools: the Rey Auditory Verbal Learing test, Clock Drawing test, Vierbal Fluency test, Digit Span Test and Trail Making test.
Results: It has been shown thatindependently associated with MCl ware age (OR = 1.09, 95% Cl: 1.05-1.13) and level of education (OR =0.75, 95% Cl: 0.69-0.81). Depending on
the age, it turned out that in the younger MCI group, age, education and depression were significant, and the age and level of education were significant in the older MCl group.
Conclusions: The identification of cognitive dysfunctions is an important element of the diagnostic and therapeutic process.

KEY WORDS: M, mild cognitive impairment, aging

Wiad Lek 2019, 72,9 czll, 1715-1722

WSTEP cje poznawcze definiowane sg jako wyzsze czynnosci
Czestym problemem wieku podeszlego jest ostabienie umystowe obejmujace takie procesy, jak: spostrzeganie,
sprawnosci funkeji poznawczych z czym wigze si¢ utrata  przyswajanie nowych informacji, zdolnoséci wzrokowo-
zdolno$ci do wykonywania codziennych zadan. Funk-  -przestrzenne, uwaga, myslenie, funkcje jezykowe, pamieé
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oraz funkcje wykonawcze. Normalny proces starzenia sie
wigze si¢ z ostabieniem pewnych zdolnosci poznawczych,
takich jak: szybkos$¢ przetwarzania informacji, pamiec,
sprawnos¢ jezykowa, zdolnosci wzrokowo-przestrzenne
oraz funkcje wykonawcze. Zwigzane z wiekiem ostabie-
nie funkcjonowania poznawczego nie jest jeszcze dobrze
poznane, jednak badania wskazujg na zmiany objeto$ci
zardwno istoty szarej jak i bialej mézgowia oraz zmian
w poziomie neuroprzekaznikow, ktére moga przyczynia¢
sie do obserwowanych deficytéw poznawczych [1]. Warto
przy tym podkresli¢, ze nie istnieje ustalony wzorzec stop-
nia nasilenia oraz zakresu dysfunkcji poznawczych, ktéry
odpowiadalby fizjologicznemu starzeniu si¢. Powszechnie
przyjmuje sig, ze stanem posrednim miedzy zmianami
funkcji poznawczych w przebiegu normalnego starzenia
sie a otgpieniem jest obecno$¢ tagodnych zaburzen po-
znawczych (MCI - Mild Cognitive Impairment). Kryteria
MCI po raz pierwszy zostaly opisane przez Petersena et al.
jako izolowane zaburzenia pamieci (amnestyczny MCI),
ktére moga poprzedzac otgpienie. Kryteria te obejmowaty
subiektywne skargi pacjenta na ostabienie funkcji poznaw-
czych, obecnos¢ dysfunkeji poznawczych potwierdzong
w obiektywnym badaniu psychometrycznym, brak zmian
w poziomie codziennego funkcjonowania oraz brak otepie-
nia [2]. Pézniej klasyczna koncepcja zostala rozbudowana
i wyrézniono nastepujace podtypy MCI:
a. amnestyczny MCI: zwigzany z zaburzeniem pojedynczej
tunkeji poznawczej, pamieci (aMCI - amnestic),
b. wybiérczy MCI: z izolowanym zaburzeniem poznawczym,
innym niz pamie¢ (snmMCI - single non memory MCI),
c. uogdlniony MCI: z zaburzeniem wielu funkcji poznaw-
czych, w tym pamieci (mdMCI+ - multiple domain
amnestic MCI) oraz
d. uogélniony MCI: z zaburzeniem wielu funkcji poznaw-
czych, innych niz pamie¢ (mdMCI — multiple domains
non amnestic MCI) [3]. Czesto$¢ wystepowania MCI
szacowana jest na 5-37% w réznych regionach geogra-
ficznych i etnicznych [4].
W populacji polskiej czgstos¢ wystepowania MCI szacuje
sie na 9,3% [5]. Oslabienie funkcji poznawczych powo-
duje z czasem spadek jakosci funkcjonowania czlowieka,
a w konsekwencji moze prowadzi¢ do otepienia, powodu-
jac ostatecznie deterioracje funkcjonowania poznawczego
oraz stopniowg utrate samodzielnosci. Spadek sprawnosci
funkcjonalnej ogranicza zdolnos¢ do wykonywania czynno-
$ci niezbednych w codziennym zyciu, prowadzi do utraty
niezalezno$ci, a takze do niepelnosprawnosci i $mierci [6].
Wskazuje sie, ze progresja do otepienia u chorych z MCI
wynosi 21,9%, natomiast roczny wspolczynnik konwersji
wynosi okoto 7% [7]. W rozwazaniach na temat czynnikow
ryzyka rozwoju MCI podkresla sie cukrzyce [8] oraz depre-
sje [9]. Obecnosci wariantu €4 genu APOE, nieprawidlowe
wartosci biomarkeréw w plynie moézgowo-rdzeniowym,
zmniejszona objeto$¢ hipokampa i kory srédwechowej,
depresja, cukrzyca, nadcisnienie, podeszly wiek, pte¢
zenska, gorszy wynik w badaniu neuropsychologicznym
zwigksza ryzyko progresji z MCI do otepienia w przebiegu
choroby Alzheimera (AD — Alzheimer’s disease) [10]. MCI
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stanowi heterogeniczne zaburzenie zaréwno pod wzgledem
klinicznym, jak i etiologicznym [3,11]. Wsréd czynnikéw
etiologicznych MCI wymienia si¢ choroby neurodegenera-
cyjne, niedokrwienie mézgu, zaburzenia psychiczne i inne
[3, 11]. W badaniu Solé-Padullésa et al. [12] dotyczacym
zwigzku rezerw poznawczych z anatomicznym i czynno-
$ciowym stanem mozgowia wykazano, ze istnieje odwrotna
zaleznos$¢ miedzy zdrowym i patologicznym starzeniem sie
mozgu a rezerwami poznawczymi. W grupie oséb zdro-
wych, wigksze rezerwy zwigzane byly z wigksza objetoscia
mozgowia i mniejszg aktywnoscig tkanki nerwowej podczas
wykonywania zadan poznawczych. Autorzy sugerowali, ze
powodem tego bylo efektywniejsze dzialanie sieci nerwo-
wych w tej grupie. Natomiast w grupie osob z rozpoznaniem
MCI lub AD, wyzszy poziom rezerw poznawczych wigzal
sie z mniejszg objetoscia mozgowia i wigkszg aktywnoscig
tkanki nerwowej podczas wykonywania zadan poznaw-
czych, co wskazywalo na bardziej zaawansowang neuro-
patologie. Z kolei badania biochemicze biomarkeréw tau
(t-tau) i amyloidu-P42 w ptynie mézgowo-rdzeniowym oséb
z MCI przeprowadzone przez Rolstad et al. [13] wykazaly,
ze u 0s6b z wyzszym poziomem edukacji, czyli rezerw
poznawczych, koncentracja t-tau byla mniejsza niz u oséb
z wyksztalceniem nizszym. Wynik ten sugeruje, ze wyzszy
poziom edukacji moze stanowi¢ czynnik ochronny przed
tauopatig. Hipoteza rezerw poznawczych uzyskala takze
potwierdzenie w epidemiologicznym badaniu Afgin et al.
[14]. W grupie mezczyzn, wyzszy poziom edukacji wigzat
sie z rzadszym rozpoznaniem MCIL. W badaniu Fritsch et
al. [15] wykazano odwrotng zalezno$¢ miedzy liczbg lat
edukacji a stopniem obnizenia funkcjonowania poznaw-
czego mierzonego skalg Mini-Mental State Examination,
MMSE [16]. W grupie oséb z MCI i dluzszym okresem
edukacji, takze Vadikolias et al.. [17] wykazali wolniejszy
przebieg pogarszania sie funkcji poznawczych obejmujacych
werbalne i niewerbalne zadania podczas roku obserwaciji.
Z kolei Wilson et al. [18] przedstawili wyniki moéwiace,
ze wyzszy poziom przedchorobowych umiejetnosci wer-
balnych w postaci funkgji leksji (czytania) byl zwigzany
z szybsza deterioracja poznawcza w chorobie Alzheimera.
Natomiast Zahodne i wsp [19] w trwajagcym 11 lat badaniu
longitudinalnym wykazali, ze wyzszy poziom edukacji byt
zwigzany z lepszymi wynikami w zadaniach poznawczych,
réwnocze$nie nie byt on zwigzany z procesem pogarszania
si¢ funkcjonowania mentalnego z biegiem czasu. W dyskusji
otrzymanych wynikéw autorzy tego doniesienia powoluja
sie na hipoteze pasywnego zwiazku rezerw poznawczych
Z procesem starzenia sie.

W rozwazaniach na temat czynnikéw klinicznych zwia-
zanych z oslabieniem funkcjonowania poznawczego warto
zaznaczy¢ takze obecnos¢ zaburzen nastroju. Uwaza sie, ze
depresja wieku podeszlego (LDD - late-life depression) jest
najpowszechniej wystepujacym problemem natury psy-
chicznej dotykajacym ludzi w okresie pdznej dorostosci [20].
W literaturze przedmiotu nie ma jednak spoéjnosci co do
tego, jak duzy odsetek starszych osob zmaga si¢ z objawami
depresji: niektdrzy autorzy szacujg te warto$¢ na okoto 7%
[21], inni podaja, ze az 65% 0s6b po 65. roku zycia doswiad-
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Tabela 1. Charakterystyka zmiennych demograficznych i klinicznych w grupie MCl oraz w grupie kontrolnej.

Zmienne Grupa
Mcl Kontrolna
(n=148) (n=669) P
Demograficzne
Wiek (lata)® 71,93 +6,51 68,91 +4,91 < 0,001
Kobiety' 99 (67) 482 (72) 0,141
Poziom wyksztatcenia (lata)’ 12,12 + 3,41 15,04 +3,13 < 0,001
Kliniczne

BMI (kg/m?)? 28,34 + 3,99 28,38+ 5,38 0,937

Leki® 4,76 +2,95 4,51 +3,05 0411
GDS? 2,91+3,03 2,06 +2,41 < 0,001
Nadcisnienie' 97 (66) 416 (63) 0,474
Choroba niedokrwienna serca' 19(12) 81(13) 0,709
Niewydolnos¢ serca' 10 (7) 26 (4) 0,102
Cukrzyca' 23 (16) 92 (14) 0,305

Choroby tarczycy' 43 (29) 219 (33) 0,453
Choroby phuc’ 15 (10) 61(9) 0,876
Choroby watroby' 18 (12) 51(8) 0,092
Choroby nerek' 23 (16) 83 (13) 0,428

Testy neuropsychologiczne

MMSE? 26,99 + 1,41 28,84 £ 1,05 < 0,001
ACE-IIP? 82,44 £ 6,49 94,58 + 3,21 < 0,001
AVLT - 30 min odroczenie® 6,25 + 2,84 10,24+ 2,53 < 0,001
Fluencja kategorialna? 14,43 + 4,38 19,83 +4,15 < 0,001
Fluencja literowa® 10,67 + 4,22 14,76 + 4,31 < 0,001
Test Rysowania Zegara? 4,12+ 1,06 4,78 £0,53 < 0,001
Test taczenia Punktéw cz. A (s)? 63,23 + 26,25 44,86 + 15,49 < 0,001
Test kaczenia Punktéw cz. B (s)? 162,52 + 69,35 93,19 £ 33,95 < 0,001
Powtarzanie cyfr wprost® 4,95+0,93 5,46 £ 0,96 < 0,001
Powtarzanie cyfr wspak? 3,17+0,88 3,91+0,87 < 0,001

n - liczebnos¢;

'[%] - procent z ogétu;

M = - Srednia i odchylenie standardowe;

MCl — mild cognitive impairment;

MMSE — Mini—Mental State Examination;

ACE-Il — Addenbrooke’s Cognitive Examination-III;
AVLT — The Rey Auditory Verbal Learning Test.

cza objawdw obnizonego nastroju i innych symptomow ze-
spotu depresyjnego [22]. Co istotne, objawy te nie pozostaja
bez wplywu na pozostale obszary ich zdrowia, zwigzane
zaréwno z dobrostanem fizycznym, jak i psychicznym [23],
a co wiecej — stanowig czesta przyczyne $mierci. Uwaza
sie, ze wiekszos¢ 0sob w wieku podeszlym, ktére popetnity
samobodjstwo cierpialo z powodu objawdw depresji [24,
25]. Stad niezwykle waznym wydaje si¢ by¢ podejmowanie
badan nad uwarunkowaniami oraz konsekwencjami depre-
sji pojawiajacej si¢ w tym wlasnie okresie Zycia. Istotnym
problemem, na ktdry napotykaja uczeni zainteresowani tg

problematyka oraz klinicysci pracujacy z pacjentami geria-
trycznymi, jest trudno$c¢ z réznicowaniem objawow depresji
od objawow zespotu otgpiennego. Wynika to m.in. z tego, ze
w obrazie klinicznym LDD czesto pojawiaja sie takie symp-
tomy, jak np. spowolnienie psychoruchowe czy tendencja do
unikania odpowiadania na pytania zawarte w testach mie-
rzacych sprawno$¢ poszczegdlnych funkeji poznawczych,
co przeklada si¢ na niskg wartos¢ uzyskiwanych w nich
wynikéw [26]. Wchodza one w sktad tzw. syndromu pseudo-
demencji, ktory moze w swym obrazie bardzo przypominaé
otepienie [27]. Wspolwystepowanie i wzajemna zaleznos¢
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Pacjenci zakwalifikowani do projektu
(m=1001)

Y

Pacjenci whaczeni do badania

Kryteria wykluczenia 7 badania:

choroby neurologiczne lub/i
psychialryczne (n=74)
uzaleznienia od alkoholu
lub/i lekow (n=18)

wynik MMSE = 23 (n=15)

(n=894)

Y

Brakujace dane (n=77)

Y

Badanie neuropsychologiczne

(r=817)

Y Y

MCI
(n=148)

Grupa kontrolna
(1=669)

Ryc. 1. Schemat rekrutacji pacjentow do badania.

symptomoéw depresji i zaburzen funkeji poznawczych jest
zresztg bardzo interesujacym tematem dla licznych badaczy.
Gao wraz z zespolem dokonali przegladu badan majacych
na celu sprawdzenie, czy obecnos¢ objawéw depresyjnych
zwigksza ryzyko wystapienia MCI badz otepienia. Wedlug
wynikéw ich analizy, pacjenci depresyjni — w poréwnaniu
do zdrowych badanych — w znaczacej czesci przypadkow
znajduja sie w grupie podwyzszonego ryzyka rozwoju de-
mengcji badz innych, znaczacych klinicznie zaburzen funkcji
poznawczych [9]. Z kolei z metaanalizy dokonanej przez
Raimundo Mourao et al. wynika, ze doswiadczanie objawdw
depresji przez osoby z rozpoznanym MCI zwigksza ryzyko,
ze w przyszlosci rozwinie si¢ u nich zesp6t otgpienny. Au-
torzy sugerujg, ze symptomy depresyjne rozumie¢ mozna
zatem nie tylko jako odpowiedz emocjonalng danej osoby na
uswiadomienie sobie przez nig stopniowej utraty sprawnosci
poznawczej, ale jako marker dysfunkcji poznawczych [28].
Na podstawie wynikéw kolejnej metaanalizy wykazano,
ze deficyty w obszarze funkcji poznawczych, a szczegdlnie
funkcji wykonawczych, pamigci i uwagi, sa czesto obecne
w trakcie trwania epizodu depresyjnego, a cz¢s$¢ z nich (do-
tyczy to funkeji wykonawczych i uwagi) pozostaje, pomimo
ustgpienia innych objawdw zespotu depresyjnego. W oparciu
o taka obserwacje autorzy wysnuli wniosek, ze obnizenie
sprawnosci funkcji poznawczych powinno si¢ uznawac za
rdzenng ceche zaburzenia depresyjnego, nie mniej istotng
niz np. obnizenie nastroju [29].

Niewatpliwie identyfikacja MCI stanowi wyzwanie
kliniczne, a wlasciwa ocena stanu funkcjonowania po-
znawczego ma kluczowe znaczenie dla dalszego procesu
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diagnostyczno-terapeutycznego. Wobec duzych rozbiezno-
$ci wynikéw badan dotyczacych predyktorow MCI autorzy
niniejszej pracy postawili za cel analiz¢ zaleznos$ci migdzy
czynnikami demograficznymi i klinicznymi a wystepowa-
niem fagodnych zaburzen poznawczych w populacji oséb
po 60. roku zycia w réznych grupach wiekowych, ktérzy
uczestniczyli w krakowskim projekcie geriatrycznym.

MATERIAL | METODY

Badani rekrutowani do badania byli uczestnikami pro-
jektu pt.: ,Realizacja Projektu Diagnostyki, Profilaktyki
Geriatrycznej z wykorzystaniem elementéw Teleopieki
sposobem lepszego dostosowania systemu opieki zdro-
wotnej do potrzeb szybko rosnacej populacji oséb po-
wyzej 60 roku zycia” dofinansowanego przez Norweski
Mechanizm Finansowy na lata 2009-2014 i Mechanizm
Finansowy Europejskiego Obszaru Gospodarczego na
lata 2009-2014 realizowanego przez Nowa Rehabilita-
cje Sp. z o.0. w Centrum Medyczno-Rehabilitacyjnym
w Krakowie. Wszyscy uczestnicy wyrazili zgode na udziat
w badaniu. Lacznie do badania wlaczono 1001 oséb.
Kryterium wiaczajacym do badania byl wiek powyzej
60 lat. Kryteriami wylaczenia z niniejszej analizy byty:
obecnos¢ chorob neurologicznych i/lub psychiatrycz-
nych, uzaleznienie od alkoholu i/lub lekéw, uposledzenie
ogolnej sprawnosci poznawczej (osoby, ktore uzyskaty 23
punkty lub mniej w Krétkiej Skali Oceny Stanu Psychicz-
nego — (MMSE - Mini-Mental State Examination)). Po
uwzglednieniu brakéw danych grupe badang stanowito



KLINICZNE | DEMOGRAFICZNE PREDYKTORY t AGODNYCH ZABURZEN POZNAWCZYCH — BADANIE PRZEKROJOWE

Tabela 2. Analiza regresji logistycznej zmiennych zwiazanych z MCl.

MCI
Zmienne Wald y* test OR (95% Cl) p
Model 1: Cata grupa wiekowa (n=817)
Wiek (lata) 24,21 1,09 (1,05-1,13) < 0,001
Poziom wyksztatcenia (lata) 67,97 0,75 (0,69-0,81) < 0,001
Chi-kwadrat ( x?) 123,03
P < 0,001
Model 2: Mtodsza grupa wiekowa (n=675)
Wiek (lata) 5,22 1,09 (1,02-1,17) < 0,05
Poziom wyksztatcenia (lata) 50,62 0,73 (0,67-0,79) < 0,001
Geriatryczna Skala Oceny Depres;ji® 3,93 1,09 (1,01-1,18) <0,05
Chi-kwadrat ( x*) 81,35
p < 0,001
Model 3: Starsza grupa wiekowa (n=142)
Wiek (lata) 7,01 1,18 (1,05-1,34) < 0,01
Poziom wyksztatcenia (lata) 12,72 0,79 (0,71-0,91) < 0,001
Chi-kwadrat ( x?) 24,13
p < 0,001

MCl — mild cognitive impairment.

817 0s6b (Ryc. 1). Dane kliniczne i demograficzne zebra-
no podczas wywiadu oraz na podstawie dokumentacji
medycznej przedstawionej przez badanego.

Rozpoznania kliniczne zostaly ustalone na konsylium
przez interdyscyplinarny zespot skladajacy sie ze specja-
listéw z zakresu geriatrii, neurologii, choréb wewnetrz-
nych, kardiologii, neuropsychologii, psychologii oraz
fizjoterapii. Ocene poziomu niezaleznosci w zakresie
podstawowych czynnosci codziennego zycia (ADL -
Activities of Daily Living,) [30] oraz zlozonych czynnosci
codziennego zycia (IADL - Instrumental Activities of
Daily Living) [31] wykorzystywano jako miare stanu
funkcjonalnego kazdego badanego. Wskaznik masy ciata
(body mass index, BMI) obliczono wedlug wzoru: BMI=
masa ciafa [kg]/(wzrost [m])2.

W celu oceny poziomu nasilenia objawéw depresyj-
nych zastosowano skrécong 15-punktowa Geriatryczng
Skale Oceny Depresji (GDS-SF — Geriatric Depression
Scale- Short Form). Skala jest stosowana jako przesiewo-
we narzedzie umozliwiajace dokonanie oceny nasilenia
symptoméw depresji u 0oséb w podesztym wieku [32].
Punktacja przedstawia si¢ nastepujaco: wynik od 0 do 5
punktéw oznacza brak objawéw depresji, z kolei wynik
od 6 do 15 punktéw wskazuje na obecnos¢ objawow
depresyjnych.

MCI zdiagnozowano zgodnie z kryteriami wyszczegél-
nionymi przez Winblad et al. [11], ktére s3 nastepujace:
i) nie stwierdza si¢ otepienia, (ii) stwierdza si¢ ostabienie
funkcji poznawczych oceniane obiektywnie (za pomoca
odpowiednich narzedzi) lub subiektywnie (zglaszane
przez pacjenta lub osoby z jego otoczenia) polaczone
z obiektywnymi deficytami funkcjonowania poznawczego,

(iii) zachowana jest zdolnos¢ do wykonywania czynnosci
zycia codziennego, a wykonywanie zlozonych czynnosci
instrumentalnych jest albo nienaruszone albo minimalnie
ostabione. Obiektywne deficyty funkcjonowania poznaw-
czego zdefiniowano jako wynik 1,5 SD lub wigcej ponizej
sredniej w calej grupie badanej. Z grupy 817 badanych 148
0s6b spetnialo kryteria MCI.

Wszystkie osoby badane zostaty poddane przesiewowej
ocenie funkcjonowania poznawczego za pomocg MMSE
[16], oraz Addenbrooke’s Cognitive Examination-111 (ACE-
-IIT) [33]. Do oceny pamigci epizodycznej wykorzystano
Test Pietnastu Stéw Reya (AVLT — Auditory Verbal Learning
Test) [34]. Do oceny sprawnosci jezykowej wykorzystano
Test Fluencji Stownej (VFT — Verbal Fluency Tests) [35].
Do oceny funkcji wzrokowo-przestrzennych wykorzystano
Test Rysowania Zegara (CDT — Clock Drawing Tes,) [36].
Test Powtarzania Cyfr Wprost i Wspak (DST —Digit Span
Test,) uzyto do oceny uwagi i pamigci operacyjnej [35]. Test
Laczenia Punktow (TMT — Trail Making Test) zastosowano
do oceny funkcji wykonawczych [37].

ANALIZA STATYSTYCZNA

W analizie wykorzystano elementy statystyki opisowe;j.
Wyniki zostaly przedstawione jako wartosci $rednie dla
grup z odchyleniem standardowym SD lub jako wartosci
procentowe. W celu oceny normalnosci rozktadu analizo-
wanych zmiennych zastosowano test Shapiro-Wilka. W po-
réwnaniach miedzygrupowych zastosowano test t-Studen-
ta, a w przypadku niespelnienia zatozenia normalnosci test
U Manna-Withney’a. Dla poréwnania dwoch zmiennych
kategorialnych wybrano test chi-kwadrat. W drugim etapie
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przeprowadzono analize regresji logistycznej wieloczyn-
nikowej, obejmujacej zardwno parametry demograficzne,
jak i kliniczne w celu okreslenia zwigzku analizowanych
czynnikéw z dysfunkcjami poznawczymi. Zmienng za-
lezng byl status poznawczy, a jako zmienne niezalezne
wprowadzano czynniki, ktére byly istotne w modelach
regresji jednoczynnikowej. Jako istotne przyjeto wyniki
dla ktérych p <0,05. Analize statystyczng przeprowadzono
za pomocy Statistica 13 PL.

WYNIKI

W pierwszym etapie analizy poréwnano pod wzgledem
czynnikéw demograficznych i klinicznych grupe MCI
i grupe o prawidlowym funkcjonowaniu poznawczym.
Grupa MCI réznita sie od grupy kontrolnej pod wzgle-
dem wieku (p <0,001), poziomu wyksztalcenia (p <0,001)
i poziomu nasilenia objawéw depresyjnych (p <0,001).
Osoby z MCI byly starsze, mniej wyksztalcone i miaty
wyzszy poziom objawdw depresyjnych. Co interesujace,
nie zaobserwowano réznic miedzygrupowych w zakresie
wystepowania chorob przewleklych (Tab. 1). W drugiej
czesci przeprowadzono analize regresji logistycznej
w trzech grupach wiekowych (cata grupa MCI, MCI<74.
roku zycia, MCI>75. roku zycia). Przeprowadzona analiza
wykazala, ze niezaleznie zwigzane z MCI s3 wiek (OR=1,09;
95% CI: 1,05-1,13) oraz poziom wyksztalcenia (OR=0,75;
95% CI: 0,69-0,81) w calej grupie wiekowej. Kazdy rok zycia
powyzej 60. roku zycia zwigksza szans¢ MCI o 9%, nato-
miast kazdy ukonczony rok edukacji zmniejsza szans¢ MCI
025%. Model wielokrotny byt istotnie r6zny w poréwnaniu
do modelu tylko z wyrazem wolnym (x*=123,03; p<0,001).
W grupie mtodszej MCI wykazano, ze wiek (OR=1,09; 95%
CI: 1,02-1,17), poziom wyksztalcenia (OR=0,73; 95% CI:
0,67-0,79) oraz poziom nasilenia objawow depresyjnych
(OR=1,09; 95% CI: 1,01-1,18) sg niezaleznie zwigzane
z MCIL. W mlodszej grupie MCI kazdy rok zycia powyzej
60. roku zycia zwieksza szanse MCI 0 9%, kazdy ukonczony
rok edukacji zmniejsza szanse MCI o 27%, z kolei kazdy
punkt na skali GDS zwigksza szanse MCI 0 9%. Model wie-
lokrotny byl istotnie rézny w poréwnaniu do modelu tylko
z wyrazem wolnym (x*=81,35; p<0,001). W najstarszej
grupie MCI, zaréwno wiek (OR=1,18; 95% CI: 1,05-1,34),
jak i poziom wyksztalcenia (OR=0,79; 95% CI: 0,71-0,91)
okazaly si¢ niezaleznie zwigzane z MCI. Kazdy rok zycia
zwieksza szanse MCI o 18%, a kazdy rok edukacji zmniej-
sza szans¢ MCI o 21%. Model wielokrotny byt istotnie
rézny w poréwnaniu do modelu tylko z wyrazem wolnym
(x*=24,13,03; p<0,001). Wyniki przeprowadzonych analiz
przedstawiono w tabeli 2.

DYSKUSJA

W $wietle przeprowadzonych badan oraz wnioskéw sfor-
mulowanych przez innych autoréw, mozna stwierdzi¢, ze
starszy wiek i nizszy poziom wyksztalcenia s3 niezaleznie
zwigzane z MCI [39, 40]. Dotychczasowe badania dotycza-
ce metod obrazowania [12], badan biochemicznych [13]
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oraz analiz epidemiologicznych [14] dowodza, Ze hipoteza
rezerw poznawczych, rozumianych jako poziom wyksztat-
cenia, moze mie¢ znaczenie w rozumieniu funkcjonowania
poznawczego 0sob z MCI. Potencjalny zwigzek tych rezerw
w przebiegu choroby u 0s6b z MCI jest tematem waznym
i wartym analizy. W doniesieniach dotyczacych postepu
zaburzen poznawczych u 0séb z chorobg Alzheimera i wyz-
szym poziomem edukacji mozna znalez¢ sprzeczne wyniki
— od wolniejszego przebiegu deterioracji [15], braku pogor-
szenia [40], po szybsze pogorszenie [18, 19, 41]. W grupie
0s6b z MCI i dluzszym okresem edukacji, Vadikolias i in.
[17] wykazali wolniejszy przebieg pogarszania si¢ funkcji
poznawczych obejmujacych werbalne i niewerbalne za-
dania podczas roku obserwacji. Analogicznie, pozytywny
wplyw liczby lat edukacji znalazl potwierdzenie w badaniu
Fritsch et al. [15]. Badania te wykazuja korzystny wplyw
rezerw poznawczych na sprawnos¢ poznawcza i pozostaje
w zgodzie z wynikami otrzymanymi w niniejszym badaniu,
ze kazdy ukonczony rok edukacji zmniejszal ryzyko MCIL
Wyniki te potwierdzaja hipoteze rezerw poznawczych,
ktére moga mie¢ wplyw nie tylko na poczatek wystapienia
objawow, ale i na tempo pogarszania si¢ funkcjonowania
poznawczego.

Co interesujace, wyniki przeprowadzonego badania po-
kazaly, ze objawy depresyjne zwiekszaly szanse wystapienia
MCI jedynie w mliodszej grupie oséb. Zwigzek miedzy
poziomem nasilenia objawéw depresyjnych a zaburzeniami
poznawczymi ma ztozony charakter. W literaturze nie ma
zgodnosci w kwestii ustalenia zwigzku miedzy depresja -
MCI - a otepieniem [42]. Niektorzy badacze sg zdania, ze
depresja stanowi istotni czynnik ryzyka MCI oraz otepienia
[9]. Inne badania sugeruja, ze obecnos¢ depresji moze takze
zwigkszac ryzyko progresji u chorych z MCI do otgpienia
[28]. Co wiecej, udowodniono, Ze w zaburzeniach depre-
syjnych obserwuje si¢ oslabienie funkcji poznawczych,
szczegolnie funkcji wykonawczych [29, 43]. Nasuwa sie
pytanie, czy objawy depresyjne moga stanowi¢ wczesna
manifestacje, a nie czynnik ryzyka otepienia? Jak trafnie
podkreslili Panza i wspotpracownicy [44] wystepowanie
depresji wieku podesztego, MCI i otgpienia moze stanowic¢
kliniczne kontinuum. Kontynuujac powyzsze rozwaza-
nia, mozna przyjac¢ za innymi autorami, ze depresja jest
zaréwno czynnikiem ryzyka, objawem prodromalnym,
jak réwniez chorobg wspolwystepujaca z otgpieniem [45].
W niniejszym badaniu w grupie os6b mlodszych poziom
nasilenia objawéw depresyjnych byl niezaleznie zwigzany
z MCI. By¢ moze objawy depresyjne w tej grupie byly
efektem zauwazania przez pacjentéw obnizania si¢ ich
sprawnosci poznawczej, wigc elementem reaktywnym
wzgledem trudnosci poznawczych.

Warto podkresli¢, ze pojawienie si¢ depresji po raz pierwszy
w wieku podesztym moze stanowi¢ prodromalny objaw AD,
natomiast nawracajgca depresja moze stanowi¢ zwiekszone
ryzyko otepienia [46]. Druga z przywolanych zaleznosci ttu-
maczy sie miedzy innymi koncepcja neuroprogresji depresji,
ktéra moéwi o tym, ze wraz z czasem trwania i rozwojem
choroby dochodzi do postepujacych nieprawidtowosci neu-
robiologicznych. Zmiany te zostaja zapisane na poziomie
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epigenetycznym, moga by¢ trwale i stanowi¢ swoisty slad
pamieciowy, ktéry wzmaga podatnos¢ jednostki na doswiad-
czenie kolejnych epizodéw depresji [47]. Co wigcej, epizody
te s3 w coraz wigkszym stopniu niezalezne od pojawiajacych
si¢ stresordw, wiaza sie za to z narastajagcymi zaburzeniami
funkcjonowania poznawczego oraz ze zmianami struktural-
nymi mézgu [48, 49]. Najczgéciej obserwuje sie zmniejszenie
objetosci hipokampa [50, 51], poza tym badacze zwracaja
uwage na zmiany w obrebie ciala migdatowatego, kory oczo-
dotowo-czolowej, przedniego zakretu obreczy, zwojow pod-
stawy i przysadki mézgowej [51]. W pismennictwie znalezé
mozna takze doniesienia méwiace wprost o tym, ze liczba
przebytych epizodow depresji wigze si¢ z ryzykiem rozwoju
otepienia. Przyktadowo Kessing i Andersen [52] przedstawili
dane, z ktorych wynika, ze przebycie 4 epizodéw depresji
wiaze si¢ z dwukrotnie wigkszym ryzykiem rozwoju otgpie-
nia w ciaggu zycia, a kazdy kolejny nawrdt choroby jeszcze
to ryzyko zwigksza. Ciekawym zagadnieniem, ktore warto
by uwzgledni¢ w dalszych badaniach wydaje sie by¢ zatem
poréwnanie sprawnosci funkeji poznawczych u pacjentéw
z wieloletnim rozpoznaniem choroby afektywnej i tych,
ktérych w momencie badania mozna by uznac za depresyj-
nych, ale nie posiadajacych doswiadczenia depresji w swojej
dotychczasowej biografii.

Niniejsze badanie zawiera pewne ograniczenia, dlatego
nalezy je ostroznie interpretowac. Przekrojowy charakter
badania powstrzymuje od wyciggania wnioskéw na temat
potencjalnych czynnikéw ryzyka MCI.

WNIOSKI

Wyniki naszych badan pokazaly, ze zaburzenia depresyjne,
jakinizsze wyksztalcenie wigzg sie z obnizong sprawnoscia
funkcji poznawczych. Charakter zwigzku miedzy depresja
a zaburzeniami poznawczymi w wieku podesztym jest
niewatpliwie ztozonym zagadnieniem i wymaga dalszych
badan prospektywnych. Stale rosngca liczba oséb w wieku
senioralnym sklania do poszukiwania czynnikéw ryzyka
tagodnych zaburzen funkcji poznawczych.
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ABSTRACT

Introduction: Chronic hyperglycemia as the main link in DM pathogenesis leads to systemic vessels and nerves lesion with chronic bone complications development consequently.
The aim: To evaluate influence of hyperglycemia on reparative osteogenesis after perforated tibial fracture in rats.

Materials and methods: A total of 30 white adult rats were subdivided into two groups: 15 healthy rats in Group 1 (control) and 15 rats with alloxan induced hyperglycemia in
Group 2 (investigated) and were carried out of experiment on the 10th, 20th and 30th day after the fracture. Hyperglycemia in rats was verificated as the postprandial glycemic
rate > 8,0 mmol/I. Tibia diaphysis fracture was modeled by a cylindrical defect with a diameter of 2 mm with portable frezer. Morphological evaluation. A complex morphological
studies included histological, morphometric and immunohistochemical examination.

Results: This is confirmed by an increase in MMP-9 expression in connective tissue, a decrease in TGF- expression in all phases, an increase in the expression of (D3
and (D20 and a marked decrease in the expression of all vascular markers. During hyperglycemia, incomplete blood supply to the tissues occurs, necrosis of bone and
soft tissues develop in the area of the fracture, the reparative reaction slows down considerably and manifests itself in the development of fibrous and, less commonly,

cartilage tissue.

Conclusions: In hyperglycemia rats, there was a delay in the callus formation, a decrease in proliferation and ossification, and a slowdown in the processes of angiogenesis.

KEY WORDS: hyperglycemia, reparative osteogenesis, diabetes mellitus, perforated tibial

INTRODUCTION

International Diabetic Federation (IDF) notes that about
425 million individuals suffered from diabetes mellitus
(DM) in 2017 and this amount will rise to 629 million
in 2045 [1]. Chronic hyperglycemia as the main link in
DM pathogenesis leads to systemic vessels and nerves
lesion with chronic bone complications development
consequently.

Complex general and local biological and biochemical
changes occur in bone tissue restoration process in DM.
They depend on the bone’s blood supply, patient’s age, gen-
eral condition of body, and quality and type of treatment
[2]. Bone’s fracture is always accompanied by soft tissue
damage.

Tissue regeneration is determined by genetic and epi-
genetic factors. The epigenetic factor consists of many
components; hormonal status is one of the key ones. The
slowing down of bone reparative processes during diabe-
tes mellitus is caused by many mechanisms. In particular,
glycosylation end products formation causes big effect on
bone strength [3]. Also, diabetic polyneuropathy can lead
to increased bone resorption, and micro- and macroangi-
opathy - disrupt the blood flow to the bones.

From literature data it is known that wound healing dis-
orders in the first phase of inflammation cause impaired
fibroblast proliferation and collagen synthesis. Delayed
wound healing in diabetic patients may be due to a defect
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in the inflammatory response [4, 5]. Insulin deficiency has
a great effect in the inflammation phase and less effect on
collagen synthesis, as confirmed by the results of studies on
tissue cell cultures. In vitro studies, decrease in calcifica-
tion level and ossification of the newly formed tissue and
disruption of cartilage formation under conditions of hor-
mone deficiency were found. A special role in bone wound
healing disorders has bone callus vascularization. Adequate
microcirculation, through enhanced oxygenation, ensures
the normal functioning of osteoblasts [6, 7]. Despite the
prevalence of diabetes, the question of hyperglycemia effect
on reparative osteogenesis at all its stages remains un-stud-
ied. The literature data are numerous and contradictory.

THE AIM

The aim of our study was to evaluate influence of hyper-
glycemia on reparative osteogenesis after perforated tibial
fracture in rats.

MATERIALS AND METHODS

We conducted an experimental study on white rats, to
study the effect of hyperglycemia at the stage of reparative
osteogenesis after perforated tibial fracture. To study the
histological features, 2 groups of rats weighing from 70 to
200 g were formed.
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Group 1 - control: 15 healthy adult rats.

Group 2 - investigated: 15 rats with hyperglycemia, which
was induced by alloxan. Hyperglycemia in rats was verifi-
cated as the postprandial glycemic rate > 8,0 mmol /1. On
day 7 of hyperglycemia, we modeled a fracture at the level
of the lower third of tibia diaphysis by forminga cylindrical
defect with a diameter of 2 mm by portable frezer.

Experimental animals were carried out of experiment
on 1, 2 and 3 phases of osteogenesis, namely on the 10th,
20th and 30th day after the fracture (5 animals from each
group at one time-point).

All animal manipulations, as well as their withdrawal from
the experiment, required to regulatory documents (European
Convention for the Protection of Vertebrate Animals (Stras-
bourg, 03.18.1986), Directive of the Council of the European
Economic Society for the Protection of Vertebrate Animals
(Strasbourg, 24.11.1986), the Law of Ukraine “On Medicines,
1996, Articles 7, 8, 12, the leadership of the PIT GSP (in 2008),
GLP (2002), in accordance with the requirements and stan-
dards, the standard clause on issues Ethics of the Ministry of
Health of Ukraine No. 690 of September 23, 2009).

For histological examination, one piece of soft tissue and
bone was taken in the fracture zone. After cutting, it was fixed
in a 10% formalin solution and underwent a decalcification
procedure. For decalcification we used concentrated formic
acid diluted with an equal amount of 70% alcohol. Then it was
carried out on alcohols of increasing concentration and filled
with paraffin. After serial sections 5-6 x 10-6 m thick were
made, which were stained by hematoxylin and eosin using
histological method. These microscopic preparations were
used for a general assessment of tissues condition, microscopic
examination of bone tissue, and morphometric research.

The study of morphometric parameters included the
measurement of periosteum width, cell density in inner
layer of periosteum at 1 mm?, osteocytes density at 1 mm?.
Morphological evaluation also included immunohisto-
chemical methods. We investigated immunohistochemical
markers expression: Ki-67 to assess the proliferative activity
of cells; MMP-9 - to determine the processes of collagen
formation, TGF-P - to assess the ossification of soft callus;
CD31, VEGE CD34, eNOS and iNOS were studied to
assess angiogenesis and the degree of vascularization; the
composition of immunocompetent cells was assessed using
CD3 (T-lymphocyte marker), CD20 - B-lymphocytes.

Demasking heat treatment was performed by boiling
sections method in citrate buffer (pH 6.0). For the visu-
alization of primary antibodies we used Mouse/Rabbit-
PolyVue HRP/DAB DetectionSystems detection system
(DiagnosticBioSystems, USA). DAB (diaminobenzidine)
was used as the chromogen.

To assess immunohistochemical label level, a semi-quan-
titative scale was used: + - weak, ++ - moderate, +++ -
strong reaction.

A complex of morphological studies was carried out on
an Olympus BH-2 microscope (Japan) using a Baumer /
optronic Type camera: CX05c and Olympus DP-Soft soft-
ware (Version 3: 1) following by statistical analysis with
Microsoft Excel 2010.
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RESULTS AND DISCUSSION

In the control group, a complete reparative bone regen-
eration had occurred with the formation of full bone
structure, ensuring restoration of bone’s anatomical shape
and function, as evidenced by morphometric and immu-
nohistochemical research methods.

In the first phase, surrounding tissues and bone tissue
disintegration, an increase of periosteum, periosteum
cells and osteocytes proliferation, which is necessary for
transition to the second phase, was detected. Also we
found large-focal lymphoid infiltration and newly formed
small-caliber vessels. The activity of eNOS expression
depends on the level of calcium in the cytosol of endothe-
liocytes, which, in our opinion, also indirectly argues in
favor of normal bone healing. Expressed eNOS expression
was determined, and iNOS expressed moderately.

In the second phase, tissue organization, lymphocytic
infiltration, edema and cell proliferation were observed.
It was especially seen in connective and cartilage tissues,
which was confirmed by an increase of MMP-9 and Ki-67
expression. At the same time, the expression of TGF-[3 was
moderate, as was the expression of all vascular endothelium
markers (Fig.1).

In the third phase, massive bone marrows merged into
a compact substance with wide bone canaliculi of primary
osteons. In rats, a clear cortical layer was determined, the
periosteum was clearly differentiated. We observed sub-
sidence of inflammatory process, as well as the processes
of angiogenesis. The calcified structures were clearly ori-
ented, the areas of excessive regenerate bedding were in
the process of resorption, which was confirmed by strong
expression of TGF-p.

In the study of hyperglycemia group in the first phase,
extensive zones of hemorrhages were observed in fracture
zone and surrounding soft tissues, sometimes with the
accumulation of hemosiderin granules. In many small
and medium vessels were determined near-wall thrombi
and focal congestion. The periosteum fibrous layer was
markedly loosened. In the periosteum was found uneven
plethora. When compared with the control group, its width
was significantly increased (p = 0.03), due to edema and
wrinkling of the structure. As in the control, near the frac-
ture site in a compact substance, lacunae with resorption
foci and rare osteons were found, but their number is lower
than in the control (Fig. 2).

In osteons, numerous osteocytes were observed, their
number tended to decrease. Bone cells and the inner layer
of the periosteum proliferated, which was confirmed by
moderate expression of Ki-67, in some fields of view the
expression of this marker was weak. The proliferation index
was 2.8 £ 0.1 (p = 7.9892E-11), and it was significantly
reduced compared with the control group.

During immunohistochemical study with TGF-, its ex-
pression was not observed. In soft tissues, virtually diffuse
lymphoid infiltration was detected, which was confirmed
by strong expression of CD3 and CD20 (Fig. 3).

MMP-9 expression, in contrast, was moderate, both in
connective tissue and in cartilage, which was not observed
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Fig. 1. A. The osteons structure in bone near the fracture site in control group rat in the first phase of reparative osteogenesis. Stained with hematoxylin

and eosin, x100

B. Weak expression of TGF-p of rat bone in the control group in control group rat in the first phase of reparative osteogenesis.

Indirect immunoperoxidase method using TGF-f, x400

Fig. 2. The structure of rare osteons in bone near the fracture site in

hyperglycemia group in the first phase of reparative osteogenesis.
Stained with hematoxylin and eosin, X100

Fig. 4. Strong MMP-9 expression in hyperglycemia group in the third
phase of reparative osteogenesis. Indirect immunoperoxidase method
using MMP-9, x400

Fig. 3. Srong (D20 expression in soft tissues near fracture site in
hyperglycemia group in the first phase of reparative osteogenesis.
Indirect immunoperoxidase method using (D20, x400

in the control group. When assessing vessel formation,
weak expression of CD34 was detected, VEGF marker
was found in small areas and also expressed weakly, while
expression of CD31 was not detected at all. ENOS expres-
sion was reduced, however, iNOS expressed moderately.
In the second phase of reparative regeneration, begin-
ning of soft bone callus formation was observed. Unlike
healthy rats, osteoid tissue was formed in 40.0% (n = 2)
of observations, and in 60.0% (n = 3) there was a fibrous
structure of osteoid tissue and cartilage patches. The border
between the fibrous layer of periosteum and connective
tissue of paraosteum looked blurred. The periosteum was
significantly (p = 0.04) wider than in the control group. As
in the first phase in hyperglycemia rats, it was observed
edematous. The cell density of periosteum inner layer
tended to decrease, while the density of osteocytes was
significantly reduced (p = 0.06) when compared with the
control group. Lacunas with optically empty resorption
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zones were observed in several fields of view in a compact
bone substance. Outside the fracture, formed and, in some
places, collapsing osteons with cells resembling osteocytes
were detected.

Comparing to healthy rats, cell proliferation of perioste-
um and osteogenic tissue was less observed. The prolifer-
ation index was significantly reduced comparing with the
control (p = 1.4082E-08). Lymphocytic infiltration was
lower than in the first phase, however, it still remained
large-focal with a tendency to merge foci. Active expression
of CD3 and CD20 was observed.

During evaluating of angiogenesis, we observed mild
CD34 expression and weak VEGF expression. IHC stud-
ies with CD31 also showed weak expression. At the same
time, strong expression of iNOS was determined, and the
expression of eNOS decreased.

In the third phase, in microscopic preparations of hy-
perglycemia rats, the onset of solid callus formation was
observed. In the space between fragments, a small mesh
of bone trabeculae was found, mainly from lamellar bone
tissue. The width of the periosteum averaged 149.5 + 3.2
pm. Periosteum inner layer cell density and the number
of osteocytes tended to decrease, when compared with
the control group, but when compared with rats of the
same group, the second phase, on the contrary, tended to
increase. The index was also significantly lower than in
healthy rats (p = 7.0767E-07). Expression of MMP-9 was
moderately active in cartilage and connective tissue (Fig. 4).

IHC studies with TGF-B showed moderate expression in
several fields of view. In hyperglycemia group inflammatory
process subsided, but infiltration still remained focal with a
tendency for lymphocyte accumulation to be perivascular.

Immunohistochemistry method showed strong CD34
expression in the vascular endothelium. When IHC assay
with VEGE expression of this marker remained moderate,
as in the second phase, CD31 expressed weakly. In IHC
studies with eNOS and iNOS markers, their expression
level was about the same.

CONCLUSIONS

The results demonstrated that in hyperglycemic rats, there
was a delay in the callus formation, a decrease in prolifer-
ation and ossification, and a slowdown in the processes of
angiogenesis. This is confirmed by an increase in MMP-
9 expression in connective tissue, a decrease in TGF-f
expression in all phases, an increase in the expression of
CD3 and CD20 and a marked decrease in the expression
of all vascular markers. Due to hyperglycemia, incomplete
blood supply to the tissues occurs, necrosis of bone and soft
tissues develop in the area of the fracture, the reparative
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reaction slows down considerably and manifests itself in
the development of fibrous and, less commonly, cartilage
tissue.
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ABSTRACT

Introduction: The anticipation of the development of thrombotic complications in coronary angioplasty patients helps to prevent this dangerous complication. Development of
the available informative scales on the basis of mathematical methods taking into account the main clinical and biochemical parameters significantly simplifies the classification
of patients in terms of thrombotic risk.

The aim of the paper is to concentrate information on the state of hemostasis in the studied category of patients using the method of the main components and to obtain
a matrix with minimal loss of information, which is convenient for analysis and the creation of a grade-ranking scale.

Materials and methods: Data of 70 patients with coronary heart disease and percutaneous coronary angioplasty were analyzed. The level of soluble fibrin, fibrinogen, D-dimer,
protein C, and ratios rf/dd><100 were determined, and also the presence of diabetes mellitus and restenosis in the history was considered.

Results: As a result of a stepwise study using the method of the main components, in the first stage two most singular matrices were obtained that describe 70% of the
entire data variance (one of them is the component rf+dd, and the second one is fg+pc), which led to the first indicator of the level of thrombotic risk. At the second stage,
the level of thrombotic risk was clarified, taking into consideration the presence of diabetes and history of restenosis, and it is recommended to use a second indicator for its
determination (rf/dd>100).

Conclusions: The presented grade-ranking scale scale allows the anticipation of the development of thrombotic complications in the studied category of patients with high

probability.

KEY WORDS: hemostasis, thrombotic risk, coronary angioplasty, method of main components

INTRODUCTION

For clinical and biochemical studies of hemostasis, a sig-
nificant array of investigated parameters and indicators is
characteristic, which is caused by the desire to improve the
information component in relation to external and internal
factors that affect the condition of the coagulating blood
system. In the meantime, large masses of initial clinical
data cause considerable difficulty in their processing and
interpretation, since, on the one hand, they are directed to
the completeness and depth of the research, and, on the
other hand, erode the existing interrelationships between
the results of the study. The mentioned problem is solved by
methods of compaction of information using the method
of the main components, as one of the methods of factor
analysis, which allows obtaining a convenient matrix anal-
ysis with a minimum loss of information [1].

THE AIM
To obtain the integral biochemical and clinical parameters
characterizing the state of hemostasis in patients with

Wiad Lek 2019, 72,9 ez, 1727-1731

ischemic heart disease (IHD) and performed percutaneous
coronary angioplasty for the development of an add-on
grade-ranking scale for assessing the thrombotic risk, i.e.
finding algorithms for the classification of patients depen-
dending on the assessment of the formidability and risk
of thrombotic complications (average, high, very high).

MATERIALS AND METHODS

The data of 70 patients, determined by random sampling,
who underwent necessary biochemical and clinical exam-
ination underwent surgery and percutaneous coronary
angioplasty, are included in the matrix. To biochemical
laboratory parameters belong the data of soluble fibrin
(rf) (mkg/ml) as a measure of «pre-thrombosis»; fibrin-
ogen (fg) (mg/ml) as the main protein of the coagulation
system; protein C (pc) (in % relative to normal index)
as a natural anticoagulant; D-dimer (dd) (ng/ml) as
a «post-thrombosis» indicator, which characterizes the
presence of thrombus and fibrinolytic activity; to the clin-
ical data - the presence of type II diabetes mellitus (DM)
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and restenosis (R) in the medical history [2, 3, 4, 5]. The
latter was taken into account in connection with a number
of scientific studies that indicate that the presence of these
clinical factors may significantly affect the development of
thrombogenesis [6, 7].

Methodologically, the research was carried out in three stages.

In the first stage, using the method of the main com-
ponents to the initial biochemical data, the percentage
of the total dispersion described by each component was
analyzed. After the analysis it was decided to leave only
the first two main components. Subsequently, by expert
evaluation, groups of patients with the average, high and
very high risk of stent thrombosis were pre-allocated and
the values of the first and second main components for
each of the selected groups of patients were determined.

The measure of thrombotic risk was determined by the
remoteness of the biochemical parameters from the normal
values. To determine the measure of this distance in the
space determined by the first two main components, the
Minkowski metric with weighted coefficients [8]" was used.

After performing the inverse transformation by the
ratios for calculating the values of the main components,
the formulas for assessing the degree of thrombotic risk
in terms of absolute values of the four indices: rf, fg, dd
i pc were established. Also, the value of the grade index B,
(which is equal to «1» for an average risk level, «2» — for
high, «3» — for very high) was determined.

In the second and third stages, the grade scale was spec-
ified by an additional indicator, namely: the presence of
diabetes mellitus and/or restenosis. For these patients, the
values of score points B, and B, were obtained.

Eventually, the final indicator was determined by the
formula:

P= max{Bl, aB, [3-B3}

where o = 1, if the patient is diagnosed with diabetes
mellitus (0 - otherwise), p = 1, if the patient is diagnosed
with restenosis (0 — otherwise), with:

P =1 - average thrombotic risk;

P =2 - high thrombotic risk;

P =3 - very high thrombotic risk.

RESULTS AND DISCUSSION

Table I presents the correlation data of selected indicators.
Before applying the method of the main components, we
perform data transformation, centering them relatively to
«0» and making the standard deviation equal to «1». The

latter is carried out according to the formula:
r—p

=
a
where t is the mean value of the parameter x,

o is its standard deviation.
As an example, we will take the indictors of two random
patients after the conversion (Table II).

Let X be a matrix with 70 lines and 4 columns with the
obtained data. To determine the main components, we
diagonize the matrix of covariates X" X (Table III). We
obtain the two largest singular values of the matrix X,
which describe 70% of the entire data variance: o, = 11,24,
o, = 8,34. The proper vectors corresponding to these sin-
gular values are as follows:

v, = (0,61; 0,39; 0,63; -0,27)

v, =(0,11; 0,51; -0,07; 0,84)

The value of the i-th main component is calculated by
the formula:

Tf_“‘xmﬁf‘g_“’x o, dd — g PC— Uiy
a Tz e

C. = 2+ Xam +
i 24 o 3

Xagiys
1

where rf, fg, dd, pc - are respectively the values of soluble
fibrin, fibrinogen, D-dimer and protein C;

1, W,» Wy, 1, — mean values according to these indicators;

0,0, 0, 0, — their root mean square deviations;

X, Xy X - coordinates of the i-th of the proper
vector v..

The projection of data on a plane, which is determined
by the proper vectors of two components with the bound-
ary of the area of the middle level of thrombotic risk, is
presented in Fig. 1.

Let us analyze the obtained results. All the indicators
significantly affect the value of the first main component,
but above all - it is equally soluble fibrin and D-dimer. The
incremental value of this component indicates that the
values of soluble fibrin and D-dimer significantly differ
from the norm, and the compensatory mechanism as an
anticoagulant of protein Cis insufficient, and patients with
this value of the first main component should be classified
as having high or very high thrombotic risk.

The value of the second main component depends sig-
nificantly on the protein C and fibrinogen, while the levels
of soluble fibrin and D-dimer do not actually affect their
values. The high value of this indicator with a low first major
component in a number of patients may indicate an elevated
protein C level, which is positive, taking into account the
prediction of possible thrombotic complications. Instead,
the low value of this component (less than -1) indicates low
protein C content, and patients with this value can not be
classified as an intermediate level of thrombotic risk.

Let us add the extent of distance from this area, on
which we will evaluate the level of thrombotic risk. For
convenience, we use the Minkowski distance with weighted
coeflicients. We calculate the distance to the centre of the
median risk area, which we defined as (-1; 0,5), and weight-
ed the coeflicients are to be assigned 2 and 1, based on the
expert estimates (the area highlighted in Figure 1 is twice
elongated along the second component than the first one).

Thus, for each point (x; y) we attribute the number of
its distance from the centre of the region with an average
thrombotic risk, which is calculated by the formula:

R=2|x+ 1| + |y - 0,5

@ Xa

! - the mathematical part of the work was performed with the help of consulting company «Nestlogic Inc» (www.nestlogic.com).
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Table . Correlation matrix of the studied indicators.

Ne Indicator Soluble fibrin Fibrinogen D-dimer Protein C
(rf) (fg) (dd) (pc)
1 rf 0,26 0,57 -0,11
2 fg 0,26 1 0,24 -0,02
3 dd 0,57 0,24 1 -0,22
4 pc -0,11 -0,02 -0,22 1

Table I1. The value of standard indicators of the studied patients (NN 8, 28) after the conversion.

Biochemical indicators

Ne Ne of the patient

Value of biochemical indicators after data centering

rf fg dd pc rf fg dd pc
1 8 14,5 5,6 151 97 2,75 0,87 3,33 0,18
2 28 3,1 3,6 20 86 -047 -0,50 -0,62 -047

Table lll. Coordinate indices of the vectors of the main components.

Ne N¢ of the component % described dispersion Singular value Proper vectors
1 15t 45,1 11,24 (0,61;0,39; 0,63;-0,27)
2 2nd 24,9 8,34 (0,11;0,51;-0,07; 0,85)
3 3 19,7 743 (-0,39; 0,76; -0,28;-0,43)
4 4th 10,3 5,38 (0,68;-0,01;-0,72;-0,15)
2z
e3
1
& €
| $8 | | =
1] .2:7 773
&7
-1 4
Fig. 1. Projection of data on
the plane by the first two main
21— : a0 g components with the boundary of
| | the site which corresponds to the
- -1 0 ! z 3 4 5 average thrombotic risk.

The resulting number below will be called the first indi-
cator of thrombotic risk.

For instance, the value of the first two components for
patient Ne3 is 0,09 and 1,55, respectively. Therefore, the
value of the first indicator of thrombotic risk for this patient
will be equal to:

R=2[0,09 + 1| +|1,55 - 0,5| = 3,23

At the same time, for example, for patient Ne25 the value
of the first two main components is equal to -1,32 and -0,56,
so the value of the first index of thrombotic risk is equal to:

R=2|-1,32+1| +]-0,56 - 0,5| = 1,7

The classification of patients in accordance with the level
of thrombotic risk according to the value of the first indica-
tor R will be carried out according to the following scheme:

« if 0 < R <2,5 - average thrombotic risk;

« if 2.5 < R <4,5 - high thrombotic risk;

« if R > 4,5 - very high thrombotic risk.

We perform a reverse transformation, which allows
us to determine the level of thrombotic risk without
calculating the values of the main components. To do
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this, we use the mean values of each of the indicators,
the standard deviation, and the coordinates of the main
component vectors, which are presented in Table III. We
substitute these values for the formula for calculating
the first main component and, after simplifications, we
obtain:

C, = 0,17-rf + 0,27-fg + 0,019-dd - 0,015-pc — 1,259

Hereupon, we calculate the value of the first summand
in the formula for deriving the first indicator of the level
of thrombotic risk:

2|C, + 1| =0,34rf + 0,54-fg + 0,04-dd - 0,0318-pc - 0,518|

If this value appears to be higher than 4,5, then the value
of the second component can not be calculated, since un-
equivocally the patient must be classified into a category
with a very high thrombotic risk.

By analogy we calculate the value of the second main
component:

C, = 0,031-rf + 0,352-fg - 0,0021-dd + 0,05-pc - 6,3

|C,-0,5] = 0,031-rf + 0,352-fg - 0,0021-dd + 0,05-pc - 6,8

Thus, the value of the first indicator of thrombotic risk
can be calculated by the formula:

R=2|C,+1|+|C,-0,5| = |0,34rf+0,54-fg+0,04-dd - 0,0318 pc
~0,518] + |0,031-1f + 0,352:fg - 0,0021-dd + 0,05:pc - 6,8|

We define a relatively convenient scale for assessing
thrombotic risk based on the performed research. For
this purpose, we will carry out the normalization of
the first indicator of thrombotic risk, dividing the two
parts of the last equality with a factor of 0,0318 (with
the change in pc in the first clause will be = 1) and we
will make certain roundings. We get the following
modified indicator:

R'=|10-rf+20-fg+1,25-dd - pc - 20| + |10-fg + 1,5-pc - 215| (1)

After calculations we get a modified scale in which:

« if 0 < R'<80 - the average thrombotic risk (B, = 1);

+ if 80 < R'<140 - high thrombotic risk (B, = 2);

« if R>140 is a very high thrombotic risk (B, = 3).

When comparing the values of the first indicator of
thrombotic risk and its modification, the compliance
is 92,9%, that is, the prognostic value is practically un-
changed.

Thus, the first stage is reduced to calculating the value
of R’ by the formula (1) and finding the obtained value of
the ball B..

At the second stage, the level of thrombotic risk was
determined, taking into account the presence of diabetes
mellitus (DM) and diagnosed restenosis. Let us analyze
more detailed indicators of patients with diabetes and
restenosis. Of the 70 patients who reached the final sample,
18 had diabetes mellitus and 23 patients were with history
of restenosis, herewith eight patients were diagnosed with
DM and restenosis.

Since the rank correlation coefficient, determined
by us earlier in the general group among other indica-
tors, is significantly higher than with rf and is positive
(r = 0,28), and in the group with diabetes — with dd,
which has a negative value (r = -0,51), then with the aim
of identifying stronger correlation bonds it is possible
to add another integral index, namely: ratio rf/ddx100.
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Given that rf is an indicator of «prethrombosis» and dd
is «postthrombosis», the indicated ratio of these indices
may demonstrate the state of the coagulating and anti-
greshing hemostasis units.

The obtained data testify that in the group of patients
with diabetes mellitus, a rather high direct correlation
between the ratio rf/dd and the diagnosed restenosis
(r =0,67) compared with the general group (r = 0,35) was
distinguished. Consequently, the ratio of rf/dd can be taken
as an additional integral indicator that would characterize
the degree of thrombotic risk for patients with diabetes
mellitus.

Analyzing the results, obtained in the patients in this
sample, who were diagnosed with restenosis (n = 23) and
those without restenosis (n = 47) for 18 months, it was
found that for patients with restenosis, the mean ratio of
rf/ddx100 is 21,5 with a standard deviation of 11,5, and
for patients without restenosis the mean value is 14,3 with
a standard deviation of 12,6.

Thus, when the actual standard deviation is virtually
unchanged, there is a significant difference between the
mean values of rf/ddx100 in these groups.

Summarizing the aforementioned, it is possible to
conclude that when a patient is diagnosed with diabetes,
the second indicator of thrombotic risk should be recom-
mended, namely: rf/ddx100. At the same time, according
to our estimates:

o if the indicator R" > 8, , then the patient should be
classified into a group with an average thrombotic risk
(then B, = 1);

o If R'is in the range of 8 to 16, then the patient should be
classified into a group with a high thrombotic risk (B, = 2);

« if R" <16, , then the patient should be classified into
a group with a very high thrombotic risk (B, = 3).

If the patient is diagnosed with restenosis, then, again,
it is recommended to determine the second indicator of
thrombotic risk and obtain the value of B, on the same
scale.

As noted, the final indicator is determined by the for-
mula:

P = max (B1,a xB2,pxB3)

where a = 1, if the patient is diagnosed with diabetes
mellitus (0 - otherwise), p = 1, if the patient is diagnosed
with restenosis (0 — otherwise).

Table IV gives examples of the final grade scale for the
assessment of thrombotic risk.

The verification of the developed grade-ranking scale
of the results of the 18-month inspection showed that in
73,9% of cases it corresponds to very high risk (patients
with restenosis) and in 26,1% of cases it corresponds to
high thrombotic risk, in patients who also had restenosis.
According to the results of the grade-ranking scale, none
of the 23 patients with restenosis fell into the average-level
category.

Hence, the presented grade-ranking scale scale allows
a high probability to predict the development of thrombot-
ic complications in patients with percutaneous coronary
angioplasty.



ADD-ON GRADE-RANKING SCALE FOR ASSESSING THROMBOTIC RISK IN PATIENTS WITH ISCHEMIC HEART DISEASE...

Table IV. Results of evaluation of thrombotic risk level on the example of patients N°8 and N°28

Risk assessment

Ne of the rf fg dd pc
0
N patient mkg/ml mg/ml ng/ml % bM R 1 2 3 (e 1]
stage stage stage
1 8 14,5 5,6 151 97 - + 3 3 2 3
2 28 31 3,6 20 86 - - 1 0 0 1

Note: DM — diabetes; R — restenosis; G/r scale — grade-ranking scale.

CONCLUSIONS
1. The application of the method of the main components
allows obtaining the value of individual and accumulated
contributions of the studied hemostasis to total disper-
sion, giving rank evaluation of the influence of the initial
parameters on the formation of the main components
and the percentage explained by the latest information.
2. Consideration of the four indicators that characterize
hemostasis in patients with coronary angioplasty (rf, fg,
dd, pc), rf/ddx100 and binary index (DM, history of rest-
enosis) makes it possible to classify patients with the help
of developed grade-ranking scale of thrombotic risk.
Prospects for further research. Further introduction of informative
biochemical markers for thrombogenesis and the use of available
mathematical methods of compaction of information will further
improve the process of predicting the level of thrombotic risk.
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ABSTRACT

Introduction: Pathological abrasion of hard dental tissues is accompanied by both morphological and functional disorders of the dentofacial system. Among the functional
changes, changes in the bioelectrical activity of the masticatory muscles are primarily considered.

The aim was to study the functional state of the masticatory muscles in patients with pathological abrasion of hard dental tissues of varying degrees of severity compared
with the norm.

Materials and methods: Electromyographic studies were conducted in 89 patients aged 18 to 59. 70 patients had pathological abrasion of hard dental tissues of various
degrees and 17 patients had intact dentitions and physiological forms of occlusion.

Results: The results of electromyographic studies showed an extension of the chewing period, a reduced chewing rhythm, a deterioration of chewing efficacy in case of the
pathological abrasion of teeth, compared with the norm, which increased in dynamics. The correlation between excitatory and inhibitory processes, however, sharply deteriorated
with an increase in the duration of activity due to the reduction of the relative bioelectric rest period. The magnitude of the biopotential amplitude decreased relative to the
norm with a serious violation of the coordination of masticatory muscles in general.

Condlusions: The results of electromyographic studies of the masticatory muscles make it possible to determine the degree of functional changes in the neuromuscular system
of the dentofacial system of patients with pathological abrasion of hard tissues of varying severity, compared with the norm. This indicates a decrease in chewing efficacy and
the progression of morphological disorders that increase in dynamics.

KEY WORDS: pathological abrasion of teeth, electromyography, masticatory muscles

INTRODUCTION

According to the law of interdependence of morphology
and function, any structural changes at different levels of
system organization of living organisms are accompanied
by functional disorders, and vice versa [1]. Pathological
abrasion of hard dental tissues refers to diseases that are
accompanied by serious morphological and functional
disorders. The prevalence of pathological abrasion of
hard dental tissues varies from 4% to 57% at young age,
reaches 91% in older people and is accompanied by both
morphological and functional disorders of the dentofacial
system. [2, 3]. Functional disorders in the form of changes
in the bioelectrical activity of the masticatory muscles
and biodynamic equilibrium are in direct dependence
on the clinical form and severity of pathological abrasion
of teeth [4, 5].

The study of electromyographic characteristics of the
masticatory muscles allows us to determine the degree of
functional changes in the pathological conditions of the
chewing system [6, 7] and subsequently to control the
degree of functional rehabilitation of patients after pros-
thetics, which determines the relevance of our research.
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THE AIM
The aim was to study the electromyographic character-
istics of the masticatory muscles in patients with patho-
logical abrasion of hard dental tissues of varying degrees
of severity.

MATERIALS AND METHODS
To reach the aim, we have clinically examined and conduct-
ed electromyographic studies of masticatory muscles (m.
Masseter) in 89 patients aged 18 to 59 with pathological
abrasion of hard dental tissues, including the control group
of the same age period in the number of 17 patients with
physiological forms of abrasion of teeth within the enamel
with intact dentitions and physiological forms of occlusion.
All studies were conducted in accordance with the Council
of Europe Convention on Protection of Human Rights and
Dignity of the Human Being with Regard to the Application
of Biology and Medicine: Convention on Human Rights and
Biomedicine (ETS No. 164) dated 04.04.1997, and the Helsinki
Declaration of the World Medical Association (2008). Each
patient signed an informed consent to participate in the study.
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Depending on the degree of pathological abrasion, the
examined individuals were divided into the following
clinical groups: Group I - 35 patients with pathological
abrasion of 1 degree (up to 1/3 of the crown height); Group
IT - 37 patients with a lesion depth of 2 degree (from 1/3
to 2/3 of the crown height). Group Il included 17 patients
with physiological forms of abrasion within the enamel.

Patients with a lesion depth of the third degree (from 2/3
of the crown height to the gum level) were not included
in the study because in most cases the clinical picture was
accompanied by a significant loss of the anatomical shape
of the teeth, sometimes a complete loss of the tooth crown,
defects of the dentition of a significant size complicated
by dentofacial deformations with the loss of antagonist
teeth and the impossibility of full chewing, which made it
impossible in principle to conduct functional tests “max-
imum compression of dentition in the position of central
occlusion” and “volitional chewing”.

The functional state of the masticatory muscles by the
method of functional electromyography was determined
in patients from the I, II clinical groups and the III control
group. It consisted in recording the bioelectric potentials of
the muscles before the beginning of the prosthesis.

The electromyographic study was performed using
a computer neuroelectromyograph M-Test, produced by
the association “DX-Systems” (Ukraine) and a computer
system for the analysis of electromyographic records. The
method of conducting the study included fixing on the
motor points of the right and left masticatory muscles (m.
Masseter) of the skin silver electrodes in diameter of 5 mm
with a constant interelectrode distance of 15 mm, to which
a gel was applied for electrophysiological studies. Daily

bread quota in at the amount of 1 cm® and weight of 1.5 gr.
was used as food stimulus. Electromyograms were record-
ed in the following sequence: calibration signal - relative
physiological resting position — volitional three-second
compression of the jaws - relative physiological resting
position - volitional chewing — swallowing.

Bioelectric activity of the masticatory muscles during
electromyographic studies was evaluated qualitatively and
quantitatively. In particular, the nature of the inclusion of
motor units in the process of functioning of the masticatory
muscles, the lack of activity in the state of relative physi-
ological rest and the nature of the alternation of periods
of bioelectric activity and rest in the process of chewing
were determined. During quantitative processing of elec-
tromyograms, the following indicators were taken into
account: the amplitude of compression and chewing (uV);
the bioelectrical activity time (ms); the resting phase dura-
tion (ms) and the coefficient “K”. The frequency indicator
of biopotential oscillations (F in Hz) was also of interest.

RESULTS AND DISCUSSION

Analysing the degree of functional disorders of the mas-
ticatory muscles caused by pathological abrasion and the
change in the anatomical shape of the teeth, we certainly
based on the physiological norm. The results of conducted
electromyographic studies in the control group showed that
the maximal three-second volitional jaw compression was
normally characterized by the instantaneous inclusion of
motor units, which was expressed in the structure of the
record by high-amplitude oscillations of biopotentials of
approximately the same magnitude. Muscle relaxation was

Table I. Electromyographic indicators of the masticatory muscles of the study groups at maximum compression of the jaws and volitional chewing

Average Patients with pathological abrasion of hard dental tissues
Studied Electromyo Masticatory Ingir?:orls"of Probability of Probability of

graphic Indicator Muscle p Group | Differences Group Il Differences
(Control Croup) (n=35) with Control (n=37) with

(n=17) Group (P) Group | (P)
Average Compression right 756+21,9 511+9,5 <0,01 443488 <0,01
Amplitude (uV) left 782+29,4 522+11,0 <0,01 451+7,9 <0,01
Average Chewing right 815+15,5 548+8,2 <0,01 531+9,3 <0,01
Amplitude (uV) left 804+19,3 561+10,4 <0,01 519+10,1 <0,01
Oscillation Frequency right 290+10,5 323+4,4 <0,01 350+3,6 <0,01
while Compression (Hz) left 28384 320+4,1 <0,01 345+4,1 <0,01
Oscillation Frequency right 280+7,9 295+3,8 <0,01 300+3,2 <0,01
while Chewing(Hz) left 277+9,3 297+3,1 <0,01 306+3,3 <0,01
Active Phase Duration right 298+14,8 430454 <0,01 47146,6 <0,01
(Ms.) left 301+14,1 421456 <0,01 480+6,1 <0,01
Resting Phase Duration right 280+15,4 239+5,3 <0,01 221+6,1 <0,01
(Ms.) left 172+12,9 241+6,3 <0,01 218+5,1 <0,01
" right 1,04+0,04 1,59+0,03 <0,05 1,7240,03 <0,05
left 1,05+0,04 1,55+0,02 <0,05 1,79+0,04 <0,05
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represented by a rapid transition to a state of rest. Volitional
chewing was characterized by a clear division of the struc-
ture of records, that is, expressed by alternating “firings”
of bioelectric activity with rest periods. The amplitude of
oscillations of biopotentials, appearing at the beginning
of the “firing’, rises to its middle and gradually decreases
in the end. One of the main features of volitional chewing
in patients of the control group was a change in chewing
sides in the process of one chewing test. This happened
reflexively and indicated a high degree of coordination
activity of the masticatory muscles. When conducting a test
with a volitional chewing, periods of activity alternated
with periods of rest. At first high-amplitude oscillations
were observed, which at the end of the chewing became
less pronounced.

In patients of Groups I and II, there was an extension of
the chewing period, a decrease in the chewing rhythm and
a deterioration of chewing efficacy. Particularly noticeable
changes took place within individual dynamic cycles: the
correlation between excitatory and inhibitory processes
sharply deteriorated with an increase in the duration of
activity by reducing the period of relative bioelectric rest,
and the magnitude of the biopotential amplitude decreased
relative to the norm.

To establish the degree of functional disorders of the
masticatory muscles of patients with pathological abra-
sion of hard dental tissues of varying degrees of severity,
a quantitative analysis of the obtained electromyographic
indicators was carried out. The results are shown in Table I.

As can be seen from Table I in patients of the control
group, high-amplitude oscillations of biopotentials of ap-
proximately the same magnitude were observed during the
test of a three-second voluntary compression of the jaws on
the electromyograph. The average compression amplitude
was 756 + 21.9 and 782 + 29.4 uV, respectively for the right
and left masticatory muscles. In case of pathological abra-
sion of hard dental tissues, a significantly lower difference
of indicators was observed 511 + 9.5 uV and 522 + 11.0
1V respectively for the right and left masticatory muscle
of group I and 443 + 8.8 uV and 451 + 7.9 uV respectively
for the right and left masticatory muscle of group II.

The average amplitude of biopotentials during chewing
was 815 + 15.5 uV and 804 + 19.3 pV respectively for the
right and left masticatory muscle. In individuals of the con-
trol group with intact dentitions, the period of bioelectric
activity was approximately equal to the rest period, which
was reflected in the K values — 1.04 + 0.04 and 1.05 + 0.04,
respectively for the right and left masticatory muscles.

The conducted studies have shown that much more
pronounced functional changes in the activity of the
masticatory muscles take place in people of the II group
— decrease in the activity of the average amplitude of their
biopotentials, both during the compression test and during
the volitional chewing test. When conducting a maximum
compression test, different amplitudes of biopotentials were
determined as for the right and left masticatory muscles,
there was a loss of individual biopotentials, a significant
decrease in the accuracy of the electromyographic records,
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the absence of a clear alternation of the activity and rest
phases, which affected the coefficient “K”, and which in-
dicates pronounced functional changes in the activity of
the dentition.

The analysis of the indicators obtained from individuals
in group II shows that these patients chewed food for much
longer period of time, the duration of the bioelectric activ-
ity phase of the masticatory muscle during the volitional
chewing test was significantly higher than the rest duration,
and the amplitude of bioelectric indicators was uneven in
relation to the right and left sides of chewing. During the
volitional compression test, loss of biopotentials was often
observed, which was confirmed by a statistically significant
difference in the rates among all groups of patients. The
indicators’” values of the coefficient “K” significantly ex-
ceeded the indicators of the control group, which showed
a significant negative dynamics of functional bioelectric
activity - 1.72 + 0.03 and 1.79 + 0.04 for the right and left
masticatory muscles, respectively, against 1.04 + 0.04 and
1.05 + 0.04 respectively for the right and left masticatory
muscle in patients of the control group.

CONCLUSIONS
The results of electromyographic studies of masticatory
muscles make it possible to determine the degree of func-
tional changes in their activity in patients with pathological
abrasion of hard dental tissues of varying severity. In partic-
ular, in patients with pathological abrasion of the two study
groups, compared with the norm, there is a prolongation of
the chewing period, a change in the chewing rhythm and
adecrease in chewing efficacy, the correlation between the
excitatory and inhibitory processes is sharply deteriorating,
the bioelectric activity period increases due to the reduc-
tion of the relative bioelectric rest period, the masticatory
muscles of both sides generally function irrationally. The
obtained results confirm the relationship between the de-
gree of pathological abrasion of hard dental tissues and the
degree of functional disorders of the masticatory muscles.
Prospects for further research. The prospect of further
research is the need for further in-depth study of the func-
tional changes in the masticatory muscles against the back-
ground of the pathological abrasion of hard dental tissues
in order to find the best ways to rehabilitate such patients.
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ABSTRACT

Introduction: The issue of surgical treatment of acute pancreatitis, in particular the choice of operative technique, is becoming increasingly relevant.
The aim: To work out surgical approach in patients with acute complicated pancreatitis (ACP) using minimally invasive and traditional operative techniques.
Materials and methods: 170 patients underwent surgery for ACP. The main group (109 subjects) had minimally invasive techniques (MIT) dominated, the comparative group

(61 subjects) — traditional operations.

Results: MIT performed “as final”in 62 (69%), “stage”— in 16 (18%) and “stabilizing patient condition” — in 12 (13%) of observations. The number of combined interventions
predominated in the main group — 26% and 12% (x’=4.002; p=0.04), traditional in comparative groups — 67% and 17% cases (y’=40.291; p<0.0001). Primary laparotomy
operations were used in 41 (67%) patients from comparative and 19 (17%) patients from the main group (y*=40.291; p<0.0001). The extent of traditional operations in the main
group consisted predominantly of necrosequestrectomy with Beger closed drainage —in 26 (55%) and 15 (31%) observations, respectively (x*=5.018; p=0.02). Necrosequestrectomy
with subsequent stage lavage performed in common purulent-necrotic lesions were comparable in both groups — in 11 (23%) and 13 (26%) observations (x’=0.0013; p>0.05).
Conclusions: The worked out surgical treatment approach in ACP with individual and combined use of MIT and traditional operations resulted in decreased rates of postoperative

complications from 13.1% to 8.3% and mortality from 14.8% t0 9.2%.

KEY WORDS: Acute Complicated Pancreatitis, Operative Techniques

INTRODUCTION

Acute pancreatitis (AP) is one of the most complex, prog-
nostically unfavorable and often life-threatening acute
diseases of the abdominal cavity [1, 2, 3]. The issue of
treating these categories of patients is extrapolated not
only to the purely medical aspects, but also to the equally
important socio-economic context due to the dominance
of male patients of working age [4, 5].

Surgical approach is one of the mainstream in addressing
AP issue with the definition, in particular, of the poten-
tial and significance of minimally invasive intervention
techniques and feasibility of their both individual and
combined use with open traditional operations [6,7, 8].

THE AIM

To work out the surgical treatment approach in patients
with acute complicated pancreatitis through clarification
of possibilities of using minimally invasive and traditional
operative techniques.

MATERIAL AND METHODS

The comprehensive examination was performed with
170 patients hospitalized to the Municipal Pancreatic
Centre based on the Department of General Surgery at
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the Lviv Danylo Halytsky National Medical Universi-
ty with a confirmed ACP diagnosis (based on clinical,
laboratory-biochemical, radiological and instrumental
findings). In accordance with the previously formulated
approach [9] this category of patients included individuals
with present local complications of the disease, as well as
manifestations of transient or prolonged organ failure.
In accordance with Atlanta classification, 2012 [7], the
following types of pancreatic fluid collections (FC) were
identified as local complications. 1. Acute peripancreatic
fluid collection (APFC) with aseptic content with no signs
of necrosis. 2. Acute necrotictic collection (ANC), both
with fluid and fragments of necrotic tissues content due to
glandular parenchyma and/or parapancreatic fat necrosis.
3.Post-necrotic pancreatic/retropancreatic fluid collection
(PNFC) containing a fluid component in the form of pus
and necrotic tissue/detritus and predominantly infected.
The age of hospitalized patients ranged from 22 to 74
years, of whom 36 (33%) female and 73 (67%) - male pa-
tients. The entire cohort of patients was divided into two
groups. The first one, main group, included 109 patients,
in relation to whom the principle of surgical treatment was
implemented with the priority use of minimally invasive
techniques (MIT). The second, comparative group included
61 patients, in respect of whom mainly traditional surgical
interventions were used. Clinical, laboratory, biochemical,
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Table I. Minimally invasive and open surgical operations.

Type of surgical interventions

Group of patients traditional minimally invasive combined Total
n (%) n (%) n (%) n (%)
main 19 (17 %) 62 (57 %) 28 (26 %) 109 (100 %)
comparative 41 (67 %) 13 (21 %) 7 (12 %) 61 (100 %)

Table I1. Types of open surgical interventions.

Type of surgery Group of patients
main n (%) comparative n (%)
NSE* + closed drainage 26 (55 %) 15 (31 %)
NSE + semiopen drainage 4 (9 %) 21 (43 %)
NSE + programmed relaparotomy 11(23 %) 13 (26 %)
Lumbotomy lavage 6 (13 %) -
Total 47 (100 %) 49 (100 %)

Note: NSE*— necrosequestrectomy

additional - radiological (X-ray, ultrasonographic, comput-
er-tomographic), intraluminal (esophagogastroduodenos-
copic), instrumental (video-laparoscopic), bacteriological
and pathomorphological methods were used. The obtained
study results were worked out using variation statistics
methods with Student’s and x* tests.

ACP severity analysis according to Atlanta Classification
(2012) in the main and comparative groups allowed stating
that the number of patients with severe ACP in the main
group was 26 (24%), in comparative group — 11 (18%), with
moderate severity — 83 (76%) and 50 (82%) patients, re-
spectively. The proportion of those hospitalized with severe
ACP in both groups did not differ significantly (x*=3.16;
p>0.05). Thus, the isolated groups were comparable both in
the nature of pathology and severity of the clinical course
of disease as well.

RESULTS AND DISCUSSION

All hospitalized patients were subjected to surgical treat-
ment using various interventional techniques. Thus, the
main group had mostly MIT used in the form of ultraso-
nographic puncture, puncture-drainage and video-laparo-
scopic techniques ranging as “final’, “stage” and “stabilizing
patient condition”. In particular, “final” techniques were
used in 62 (69%), “stage” — in 16 (18%) and “stabilizing
patient condition” - in 12 (13%) of observations.

The total number of surgical operations in both groups
did not differ significantly - 109 and 67 interventions,
respectively (x’= 0.651; p> 0.05). However, the structure
of operative techniques was different (Table I). Thus, the
proportion of combined (minimally invasive and tradition-
al) interventional techniques in the main group of patients
was significantly higher -26% and 12% of observations,
respectively (x*= 4.002; p=0.04), while traditional surgical
interventions prevailed in comparison group - 67% and
17%, respectively (x*= 40.291; p <0.0001).

Thus, 29 patients (26%) with acute peripancreatic PC
(APFC) had puncture and 17 patients (16%) with acute ne-
crotic PC (ANC) had puncture-drainage ultrasonographic
techniques used. Diagnostic and therapeutic video-lapa-
roscopy was performed in 16 clinical observations (15%)
with unlimited fluid collection in the form of enzymatic
peritonitis/pancreatogenic ascites. These MITs allowed
achieving the final positive therapeutic outcome.

Consequently, 62 patients (57%) after using MITs in
the form of puncture and puncture-drainage interven-
tion ultrasonography and video-laparoscopy resulted in
favourable clinical course of the disease with no need for
an open surgical operation.

In 6 observations (6%) with post-necrotic PC (PNFC),
despite the use of interventional sonography, ultrasono-
graphic monitoring verified the formation of limited fluid
paracolon translucency in descending colon projection
— four clinical cases and ascending - two clinical cases.
These localized purulonecrotic affected areas were treated
and drained from small precision lumbotomic incisions
followed by patients recovery.

10 patients (9%), after puncture-draining sonography
with central localization of purulonecrotic-aftected area,
due to its insufficient clinical efficacy, had surgical inter-
vention performed with a small laparotomy access with
lavage of clearly marked devitated tissues with no need for
subsequent repeated stages of operations.

Thus, 16 patients (15%) due to MITs had the purulone-
crotic areas limited, which created conditions for lavage
and drainage followed by traditional stage of operation
using small incisions.

The interventional drainage ultrasonography was per-
formed in 12 observations (11%) with severe ACP with
purulonecrotic local complications against the background
of unstable hemodynamics and manifestations of multiple
organ failure (MOF). This intervention, along with inten-
sive infusion drug therapy in a resuscitation and anesthetic
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department setting for two or three days, allowed achieving
optimum stabilization in patients’ condition, levelling
MOF signs and performing traditional open surgery under
significantly better conditions.

The implementation of developed approaches using
MITs allowed reducing the number of indications for open
interventions. For example, if in the comparative group
primary laparotomy operations were used in 41 patients
(67%), then, in the main group of 19 patients (17%), that
is two-fold less (x*=40.291; p <0.0001). In addition, 28
patients (26%) of the main group had traditional oper-
ations performed as combined following the minimally
invasive stage (15%) and stabilizing patient condition
(11%) interventions.

A fundamentally important technical element of lap-
arotomy surgical intervention was the choice of optimal
operative access, which would provide proper exploitation
with the creation of conditions for a complete and adequate
exploitation of both gland, and all probable affected areas
of the retroperitoneal fat as well. Thus, the main group had
an arcuate hypochondriac (subcostal) access dominated
(26; 55%) - x*=14.287; p=0.0002, while the comparative
group had supramedian laparotomy used more often (37;
76%) — x*=38,43; p<0,0001.

The scope of operations in the main group vs compar-
ison group (Table II) consisted mainly of necroseques-
trectomy with Beger’s closed through cleaning/through
aspiration drainage in 26 (55%) and 15 (31%) observations
(x*=5,018; p=0,02), since MIT resulted in the formation
of limited purulonecrotic lesions, lavage of which using
this method was effective. The semi-open approach using
tube and rubber drains or Penrose drain prevailed in the
comparative group — 21 (43%) and 4 (9%) clinical cases,
respectively (x*=12,965; p=0,0003). Necrosequestrectomy
with subsequent staging lavage through programmed re-
laparotomy performed in generalized (more than two sites)
purulonecrotic lesions were comparable in the main and
comparative groups — 11 (23%) and 13 (26%) observations,
respectively (x*=0,0013; p>0,05).

Analysis of the main clinical and statistical success rate
of treatment in the main and comparative groups showed
that the frequency of postoperative complications in these
patients was 8.3% and 13.1%, respectively, and postoper-
ative mortality decreased due to the developed surgical
approach from 14.8% to 9.2% .

The matter of adequate surgical approach in ACP con-
tinue to be the subject of numerous discussions [7,10,11].
This concerns, above all, the controversy of views regarding
potential, significance and feasibility of using minimally
invasive interventional techniques [12,13]. Along with
the arguments in favour of using traditional operations in
terms of their efficacy, rationale for more extensive MITs
application [4,5,10] is equally convincing. Assessing own
experience with such interventions in AP, some researchers
report a reduction in the number of complications up to
5%, number of open surgical interventions up to 3%, and
mortality rate up to 20% [5]. Other publications indicate
that, in general, minimally invasive operative techniques
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are effective in 60-84% of cases with morbidity rate of up
to 90% and mortality — up to 24% [12]. However, these
techniques associated with the need for multiple CTs with
patient’s radiation exposure and higher cost of treatment
[8,11]. Consequently, no unambiguous recommendations
for using particular operative technique in specific clinical
situations are clearly in evidence. The worked out approach
defines MIT niche with the effective use in individual
applications and combined with traditional interventions.

CONCLUSIONS

1. Surgical treatment of ACP patients using the developed
surgical approaches based on both minimally invasive
(interventional sonography, video laparoscopy) and
traditional intervention techniques as well, provides for
a significant increase in the proportion of non-invasive
techniques, both in individual applications and com-
bined with open surgeries.

2. Laparotomy is effective in limited purulonecrotic glan-
dular lesions and/or parapancreatic/paracolon fat with
inflammation site lavage and Beger’s closed drainage,
and with generalized processes — necrosequestrectomy
with subsequent stage lavage through programmed
relaparotomy.

3. Developed surgical approach with individual and com-
bined MIT and traditional open surgical interventions
reduces the postoperative complications and mortality
rates.
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WPLYW WYBRANYCH TRENDOW DIETETYCZNYCH NA SPOSOB
ODZYWIANIA MLODZIEZY LICEALNE)J
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STRESZCZENIE

Wstep: Trendy dietetyczne, takie jak spozywanie produktéw bez laktozy i glutenu oraz stosowanie alternatywnych diet odchudzajacych, zyskuja coraz wieksza popularnosc,
w szczegdlnosci wérdd os6b mtodych. Determinuja je wybory Zywieniowe, istotne z punktu widzenia zdrowia cztowieka. Diety alternatywne wciaz sa postrzegane jako skuteczne
metody odchudzania. Stosowanie diet niekonwencjonalnych moze prowadzi¢ do niedoboréw niezbednych sktadnikow odzywczych, wzrostu ryzyka rozwoju przewlektych choréb
niezakaznych i uksztattowania nieprawidtowych nawykéw zywieniowych. Dieta zbilansowana w odréznieniu od diety alternatywnej uwzglednia zasady racjonalnego zywienia
oraz zalecenia zZywieniowe Instytutu Zywnosci i Zywienia (1Z2).

Cel pracy: Zbadanie wptywu popularnych trendow dietetycznych na sposob odzywiania mtodziezy licealnej.

Materiati metody: Przedmiotem badari byta mtodziez w wieku od 17 do 21 lat uczeszczajaca do szkét licealnych na terenie Rudy Slaskiej (262 uczniéw w tym: 157 kobieti 105
mezczyzn). Badanie zostato zrealizowane za pomoca autorskiego kwestionariusza ankiety. Udziat w badaniu byt anonimowy i dobrowolny.

Wyniki: U ponad potowy badanych mtodych kobiet (54,8%) i mezczyzn (52,4%) odnotowano niedowage (BMI<18 kg/m?). Na diecie niezbilansowanej przynajmniej raz w zyciu
byto 33,6% badanych. Licealisci znali produkty bezglutenowe i bezlaktozowe, ale trendy dietetyczne, takie jak: spozywanie produktéw bezglutenowych i bezlaktozowych, nie
wptywaty na ich sposéb odzywiania. Podstawowym Zrédtem wiedzy zywieniowej wsrod ankietowanych byli znajomi i przyjaciele (78,2%).

Whioski: Wyniki przeprowadzonych badar podkreslaja koniecznos¢ wdrozenia odpowiednich programéw edukacyjnych na temat zasad prawidtowego zywienia. Wzrost
Swiadomosci mtodziezy w tym zakresie moze przyczynic sie do obnizenia zainteresowania wciaz popularnymi dietami alternatywnymi wsréd osob mtodych i podejmowania
przez nich whasciwych zachowan zdrowotnych.

SEOWA KLUCZOWE: mtodziez licealna, odzywianie, diety alternatywne, trendy dietetyczne

ABSTRACT

Introduction: Dietary trends such as consumption of lactose-free and gluten-free products or the use of alternative slimming diets are gaining increasing popularity, especially
among young people. They determine their dietary choices, which are important from the point of view of human health. Unconventional diets are still considered as effective
weight loss methods. The use of alternative diets may cause shortages of an essential nutrients, increase the risk of chronic non-communicable diseases and lead to the
formation of incorrect eating habits. Balanced diet, in contrast to the alternative diet, takes into account the principles of rational nutrition and nutritional recommendations
of the Institute of Food and Nutrition (172).

The aim: To investigate the influence of popular dietary trends on nutrition of high school adolescences.

Material and methods: Subjects were adolescences in the age of 17-21 years attending high schools in Ruda Slaska (262 students, including 157 women and 105 men).
Self-constructed questionnaire was applied in the study. Participation in the study was anonymous and voluntary.

Results: In more than a half of young women (54,8%) and men (52,4%) the body mass deficiency was revealed (BMI<18 kg/m?). 33,6% of the respondents were on the
non-balanced diets at least once in their lives. High school students knew gluten-free and lactose-free products but dietary trends, such as the consumption of gluten-free and
lactose-free products, did not affect their diet. The main source of nutritional knowledge among respondents were their friends (78,2%).

Conclusions: The results of the conducted research indicate the need toimplement educational programs on the principles of proper nutrition. The increasing awareness of the
youth in this regard may contribute to reducing the interest in still popular alternative diets among young people and taking appropriate health behaviors by them.

KEY WORDS: high school students, nutrition, alternative diet, dietary trends
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WSTEP

Tematyka zdrowego odzywiania staje si¢ coraz bardziej
popularna, zaréwno wérdd dorostych, jak i wéréd mlodzie-
zy. Coraz czesciej jest przewodnim tematem programow
telewizyjnych, audycji radiowych, artykutéw popular-
no-naukowych, doniesien naukowych, a takze pseudo-
naukowych. W mediach i internecie czesto podawane sa
sprzeczne informacje na ten temat [1]. Media determinuja
wybory zZywieniowe mlodych ludzi. To one ksztaltujg wi-
zerunek wspolczesnego czlowieka, popularyzujac szczupla
i wysportowang sylwetke. Wywoluja u odbiorcéw chec
dazenia do ideatu. W zwigzku z powyzszym moga wptywac
na zdrowie czlowieka i jego sposéb odzywiania, kreujac
obowigzujace trendy dietetyczne, takie jak spozywanie
produktow bez laktozy i glutenu oraz stosowanie alterna-
tywnych diet odchudzajacych [2, 3].

Pomimo panujacej mody na $wiadome odzywianie,
wcigz kréluje opinia o istnieniu diety cud [5]. Osoby dazace
do redukeji masy ciata czesto wybieraja jedna z powszech-
nie dostepnych diet, takich jak: wysokobiatkowa, niskoka-
loryczna, wysokottuszczowa, jednoskladnikowa [4]. Nie
s3 $wiadome konsekwencji zdrowotnych ich stosowania.
Korzystanie z diet niekonwencjonalnych moze prowadzi¢
do niedoboréw makro- i mikrosktadnikéw, niezbednych
do prawidlowego funkcjonowania organizmu cztowieka,
rozwoju przewlektych choréb niezakaznych i uksztal-
towania nieprawidfowych nawykéw zywieniowych [5].
Rodzgca si¢ moda na spozywanie produktow bezgluteno-
wych i bezlaktozowych moze by¢ powodem nieracjonalnej
diety ludzi zdrowych. Diety eliminacyjne s3 forma leczenia
nietolerancji pokarmowych. Ich stosowanie jest konieczne
w zywieniu dzieci i dorostych nietolerujacych glutenu,
ktéry zawarty jest w zbozach (np. jeczmien, pszenica)
i nietolerancji skladnikéw mleka [6].

Prawidlowo zbilansowany jadlospis opiera si¢ na za-
leceniach zywieniowych Instytutu Zywnosci i Zywienia.
Dostarcza do organizmu wszystkich sktadnikéw odzyw-
czych i mineralnych niezbednych do utrzymania zdrowia
i zapewnienia prawidlowego rozwoju somatycznego,
fizycznego i psychicznego czlowieka [7]. Propagowanie
zdrowych zasad zywienia wsréd mlodziezy jest niezwykle
wazne. Mlode osoby latwiej ulegaja wptywowi $rodkow
masowego przekazu i opinii rowiesnikow [8].

STOSOWANIE DIET ELIMINACYJNYCH

Dieta bezglutenowa to jedna z najbardziej popularnych
diet ostatnich lat. Obserwowany trend jest szczegélnie nie-
bezpieczny, gdyz samodzielne wykluczenie glutenu moze
uniemozliwi¢ pdzniejszg diagnostyke zaburzen zwigzanych
z jego spozywaniem [9].

Najczesciej kojarzong forma nieprawidlowej reakeji na
gluten jest celiakia. Celiakia jest chorobg ogolnoustrojowa,
autoimmunologiczna, wywotang nietolerancja glutenu (glia-
dyna z pszenicy, sekalina z zyta, awenina z owsa i hordeina
zbialka jeczmienia) [10]. Szkodliwe dziatanie glutenu moze
doprowadzi¢ do wygladzenia blony sluzowej jelita i zaniku
kosmkow jelitowych, co bedzie uposledza¢ wchlanianie

w przewodzie pokarmowym. Moze to doprowadzi¢ do nie-
dozywienia, a w konsekwencji do nieprawidlowego rozwoju
organizmu. Szacuje si¢, Zze w Europie jedno na tysigc dzieci
choruje na celiakig, z czego 30% stanowi postac klasyczna
(inaczej zwang aktywna lub jawna) [11]. Z uwagi na nasilenie
objawow oprdcz postaci klasycznej wyrézniamy réwniez
posta¢ niemg i latentng. Do charakterystycznych objawéw
zaliczamy: biegunki (tluszczowe lub wodniste), bole brzu-
cha, wzdecia, czasem utrate masy ciala i taknienia. Dieta
eliminacyjna (stosowana przez cale zycie) jest jedyna sku-
teczng metoda leczenia celiakii, polegajaca na wykluczenie
produktéw zawierajacych w swoim skfadzie gluten [12, 13].
Az u 85% pacjentéw obserwuje si¢ ustanie niepozadanych
zmian chorobowych dzigki stosowaniu diety [14].

NIETOLERANCJA LAKTOZY

— CHARAKTERYSTYKA

Alergia pokarmowa na bialko oraz nietolerancja laktozy
sa gtéwnymi przestankami do stosowania diety elimina-
cyjnej, polegajacej na usunieciu z jadtospisu produktow
mlecznych lub ograniczeniu ich spozycia [6]. Obecnie
modne produkty bez laktozy coraz czeéciej sa stosowane
przez osoby zdrowe.

Nietolerancja laktozy charakteryzuje si¢ niedoborem enzy-
mu laktazy, co prowadzi do jej pozniejszej nietolerancji. Glow-
nymi przyczynami nietolerancji moze by¢ tzw. hipolaktazja
— czyli niedobor enzymu laktazy i alaktazja — wrodzony nie-
dobor laktazy.U niektdrych osob z genotypem C/C w zakresie
genu promotorowego (genu kodujacego laktaze), aktywnos¢
laktazy bedzie ulega¢ stopniowej redukeji, co moze skutkowac
wystapieniem objawow nietolerancji laktozy. Drugorzedowy
niedobor laktazy moze wystapi¢ réwniez w wyniku choroby,
ktora prowadzi do uszkodzenia jelit (np. ostre zapalenie jelit)
[15]. Mlodziez i osoby doroste z hipolaktazja moga odznacza¢
si¢ aktywnosciag laktazy na poziomie zaledwie od 5 do 10%
swej aktywnosci z okresu niemowlectwa [16]. Klinicznymi
objawami nietolerancjilaktozy jest jeden lub wigcej objawow,
takich jak: bol brzucha, nudnosci, biegunka, wzdecia po
spozyciu produktow z laktoza, wystepujacymi specyficznie
w zalezno$ci od mozliwosci hydrolizy tego disacharydu
[17]. Wczesnie stosowana dieta bez laktozy moze zmniejsza¢
wchtanianie wapnia i w aspekcie dlugoterminowym moze po-
wodowa¢ zmniejszenie mineralizacji kosci i w konsekwencji
osteoporozy [18].

NAJCZESCIEJ STOSOWANE DIETY
ALTERNATYWNE

Najczesciej stosowanymi dietami odchudzajacymi sg
diety wysokobialkowe i o obnizonej kalorycznosci. Pomi-
mo skutecznosci tych diet w redukcji masy ciata, sg one
przedmiotem dyskusji wielu specjalistow ze wzgledu na
konsekwencje zdrowotne ich stosowania (uszkodzenia ne-
rek, osteoporoza i inne) [4,19]. W $wietle polskich badan,
w ktorych sprawdzano dtugos¢ efektow prowadzenia diet
odchudzajacych po 5 latach 30% respondentéw utrzymato
obnizong mase ciala, a po 10 latach — 10% [20].
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DIETA WYSOKOBIALKOWA

Dieta wysokobiatkowa, ktdrg m.in. jest dieta dr Pierrea Du-
kana, w swojej pierwszej fazie zaleca: produkty nabiatowe
o obnizonej zawartosci ttuszczu, migso, jaja oraz niektore
podroby. Znikoma zawarto$¢ owocow i warzyw, a tym
samym blonnika, jest czesto przyczyna zapar¢. W drugiej
fazie diety do produktéw z pierwszej fazy zostaja wlaczone
wybrane rodzaje warzyw, co w dalszym ciggu nie pokrywa
zapotrzebowania na blonnik. Faza trzecia, tzw. stabilizacji
zawiera rowniez w ograniczonej ilo$ci produkty zbozowe,
a jeden z dziesigciu dni powinien by¢ tylko ,,biatkowy”
W koncowej fazie nalezy przej$¢ do racjonalnego odzywia-
nia z zachowaniem cotygodniowej kuracji uderzeniowej
(bialkowej) [21, 22]. Oprocz szybkich efektow utraty masy
ciala, mozna tez zauwazy¢ niekorzystne konsekwencje
stosowania tej diety. Zwigkszona praca nerek (filtracja)
powoduje dodatkowe wyplukanie wapnia, co w konse-
kwencji moze prowadzi¢ do osteoporozy. Dodatni bilans
azotowy, zwickszone wytwarzanie mocznika i amoniaku,
dostarczanie wiekszych ilo$ci fosforanéw dodatkowo ob-
cigza watrobe i nerki [23, 24].

DIETA NISKOKALORYCZNA

Typowymi zalozeniami diety niskokalorycznej (ok. 1000
kcal/dzien) jest redukcja spozywanych tluszczy oraz we-
glowodanéw posiadajacych wysoki indeks glikemiczny
(IG). Dodatkowo nalezy znacznie zwiekszy¢ podaz warzyw
iwody [5,25]. Warto zaznaczy¢, iz dlugotrwale stosowanie
diet niskokalorycznych bedzie skutkowato niedoborami
witamin i sktadnikéw mineralnych [26]. W poczatkowej
fazie kuracji uzyskiwane sa najwieksze efekty, co jest wy-
nikiem zuzycia zapaséw glikogenu ze wzgledu na niska
podaz weglowodanow [4, 19].

CEL PRACY
Celem pracy byto zbadanie wplywu popularnych trendow
dietetycznych na sposéb odzywiania mlodziezy licealnej.

MATERIAL | METODY

Badaniem objeto 262 uczniéw w wieku od 17 do 21 lat,
uczeszczajacych do losowo wybranych szkot licealnych
znajdujacych sie na terenie miasta Ruda Slaska. Kobiety
stanowily 59,9% (N=157) badanej grupy licealistow, a mez-
czyzni stanowili 40,1% (N=105). Udziat uczniéw w badaniu
byl dobrowolny i anonimowy.

Badanie zostalo zrealizowane za pomocg autorskiego
kwestionariusza skonstruowanego na podstawie dostep-
nego pi$miennictwa. Pytania w nim zawarte pozwolily
oceni¢ wplyw obecnie panujacych trendéw dietetycznych
na sposob odzywiania miodziezy.

Obliczenia statystyczne wykonano przy uzyciu pro-
gramu Statistica 10.0, Stat Soft Polska. Wynik uznano za
istotny statystycznie, jezeli uzyskany poziom istotnosci
p byl mniejszy lub réwny 0,05. Do zbadania zaleznosci
pomiedzy zmiennymi jakosciowymi zastosowano test
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niezaleznosci x*. Celem doboru odpowiednich metod
statystycznych dokonano weryfikacji zgodnosci rozkta-
du zmiennych z rozkladem normalnym z uzyciem testu
Kolmogorova-Smirnova. W zaleznosci od typu rozktadu,
istotno$¢ réznic $rednich sprawdzano testem t-Studenta,
U Manna-Whitney’a lub Kruskala-Wallisa.

WYNIKI
Stan odzywienia ankietowanych oszacowano za pomoca
wskaznika masy ciata (BMI). Wyniki przedstawiono w tabeli L.

Jak wykazano, 88 0séb (33,6%) przebywalo kiedykol-
wiek w przeszloéci lub w trakcie badania na diecie. W tej
grupie znalazlo si¢ 61 kobiet (38,9% wszystkich badanych
kobiet) oraz 27 mezczyzn (25,7% wszystkich badanych
mezczyzn). Do najczesciej stosowanych przez licealistow
diet nalezaly: dieta niskokaloryczna, dieta wysokobiatko-
wa, dieta racjonalna, dieta wegetarianska, ograniczenie
spozywania stodyczy (cukru), dieta bez laktozy i glutenu
oraz diety zalecane przez dietetyka. Nie wykazano, aby
mlodziez istotnie statystycznie czedciej stosowala diety
niskokaloryczne lub wysokobiatkowe w poréwnaniu do
innych diet alternatywnych (p>0,05).

Kolejne pytanie dotyczylo znajomosci i spozywania
produktow bezglutenowych. Jedynie jedna osoba (0,4%)
stwierdzila, Ze zna i spozywa takie produkty, bo choruje
na celiakie. Kolejne 39 o0sob (14,9%) znalo i spozywalo
produkty bezglutenowe, bo styszalo, ze s3 zdrowe. Najwie-
cej, bo az 151 licealistow (57,6%) znalo, ale nie spozywalo
produktéw bezglutenowych. Pozostate 71 oséb (27,1%) nie
znalo i nie spozywato produktéw bezglutenowych (Tab. II).

Nastepnie badanych licealistow zapytano, czy znaja i spo-
zywaja produkty bez laktozy. 9 0s6b (3,4%) stwierdzilo, ze
zna i spozywa produkty bez laktozy, poniewaz choruje na
nietolerancje laktozy. 44 osoby (16,8%) znaly i spozywaly
produkty bez laktozy, bo styszaly, ze sa zdrowe. Najwiecej,
bo az 148 licealistow (56,5%) znalo, ale nie spozywalo
produktow bez laktozy. Pozostate 61 0sob (23,3%) nie
znalo oraz nie spozywalo produktéw bez laktozy (Tab. IT).

Zaobserwowano istotne statystycznie réznice w udzie-
lanych przez respondentéw odpowiedziach na pytanie
dotyczace znajomosci i spozywania produktéw bezglu-
tenowych i bezlaktozowych (p<0,001). Uzyskane wyniki
wykazaly, ze licealisci wprawdzie znaja tego typu produkty,
ale ich nie spozywaja.

Codzienng aktywno$¢ fizyczng deklarowalo zaledwie 106
ucznidw (40,3%). Najwiecej badanych osob (N=120; 45,8%)
deklarowalo umiarkowang lub intensywna aktywno$¢ fi-
zyczng przez 30 minut, ale jedynie kilka razy w tygodniu.
Pozostale 36 0s6b (13,6%) w ogéle nie ¢wiczylo. Nie wykazano
statystycznie istotnej zaleznosci pomigdzy BMI mlodziezy
licealnej a ich poziomem aktywno$ci fizycznej. Zrodta wiedzy
zywieniowej ankietowanych przedstawiono w tabeli III.

DYSKUSJA
Obecnie niezwykle modne stajg si¢ produkty bezglutenowe
ibezlaktozowe. Moda na tego typu Zzywno$¢ sprawita, ze coraz
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Tabela I. Stan odzywienia badanych osob (wg wskaznika BMI).

Stanladzywieniawe Niedowaga Prawidlowa masa ciata Nadwaga Otylos¢
BMI (BMI<18,5 kg/m?) (BMI = 18,6-24,9 kg/m?)  (BMI=25 oraz <30 kg/m?) (BMI=30 kg/m?)
N(%) N(%) N(%) N(%)
Kobiety 86 (54,8%) 56 (35,7%) 10 (6,3%) 5(3,2%)
Mezczyzni 55 (52,4%) 29 (27,6%) 18 (17,1%) 3(2,9%)
Tabela Il. Znajomos¢ i spozywanie produktéw bezglutenowych i bezlaktozowych.
Produkty Odpowiedzi N Od[i/i;ek P
Znam i spozywam, bo choruje na celiakie 1 0,4%
Produkty Znam i spozywam, bo styszatem/am, ze to zdrowe 39 14,9% F(’;(\)/Sog;
bezglutenowe Znam, ale nie spozywam 151 57,6%
Nie znam i nie spozywam 71 27,1%
Znam i spozywam, bo stwierdzono u mnie nietolerancje laktozy 9 3,4%
Produkty bez Znam i spozywam, bo styszatem/am, ze to zdrowe 44 16,8% F()I;esocc);
laktozy Znam, ale nie spozywam 148 56,5%
Nie znam i nie spozywam 61 23,3%

Tabela lll. Zrédta aktualnej wiedzy zywieniowej mtodziezy licealnej

Zrédta aktualnej wiedzy zywieniowej N %

Ksiazki, podreczniki, artykuty naukowe 91 34,7%
Ulotki, broszury 58 22,1%
Czasopisma, gazety 104 39,7%
Zajecia w szkole 115 43,9%
Znajomi, przyjaciele 205 78,2%
Blogi internetowe 150 57.3%
Forum internetowe 156 59,5%

Profile na,Facebooku” 131 50%
Znane osoby, celebryci 81 30,9%
Trener 99 37,8%
Dietetyk 66 25,2%
Na sitowni 121 46,2%

czesciej siegaja po nig osoby zdrowe [27]. Diety eliminacyjne
polegaja na redukgji z jadtospisu chorego nietolerowanych
skladnikéw pokarmowych. Ich stosowanie jest niezbedne
w leczeniu objawow alergii. Diety eliminacyjne musza by¢
tak skomponowane, aby uwzglednione w nich pokarmy do-
starczaly skladnikéw odzywczych i witamin niezbednych do
prawidfowego funkcjonowania organizmu [6, 14].

Nie ma wskazan dotyczacych stosowania diety bezglute-
nowej u 0sob ,,tolerujacych” gluten. Podazanie za ,,bezglu-
tenowg modg” jest bledem w szczegdlnosci popetnianym
wsrod osob, ktdre nie potrafig prawidlowo skomponowaé
swojego jadlospisu. Dieta bezglutenowa dla ludzi zdrowych
moze by¢ nieracjonalna [28, 29]. Dopuszcza si¢ jednak roz-
sadng eliminacje glutenu w diecie 0s6b zdrowych, o ile nie
wplywa to negatywnie na catosciowy charakter ich sposobu
odzywiania [30]. W niniejszej pracy wykazano, ze ponad

polowa licealistow (57,6%) znata produkty bezglutenowe,
ale ich nie spozywala.

Podobne wyniki uzyskano w zakresie znajomosciispozywa-
nia produktéw bez laktozy. W przypadku i tych produktéw nie-
obojetne pozostaja media [2]. Catkowite ich wyeliminowanie
z jadlospisu wigze sie z ryzykiem niedoboru witaminy D, wap-
nia i ryboflawiny. Dlatego stosowanie diety ubogiej w laktoze
powinno by¢ rekomendowane jedynie w przypadku zdiagno-
zowanej nietolerancji [27]. Najwiecej uczniéw z wojewodztwa
slaskiego (56,5%) znalo, ale nie spozywalo produktéw bez
laktozy. 9 0sdb (3,4%) sposrod wszystkich badanych uczniéw
stwierdzilo, ze zna i spozywa tego typu produkty, poniewaz
choruje na nietolerancje laktozy. Nietolerancja na sktadniki
mleka jest gléownym wskazaniem do jego eliminacji z diety [27].

Mtodziez, pod wplywem kreowanych przez massmedia
wizerunkéw, podejmuje niewlasciwe wybory zywieniowe
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[31]. Nastolatkowie czesto postrzegaja swoja mase ciata,
jako zbyt duza [32]. Brak akceptacji swojego wygladu
oraz bledna ocena swojej wagi stanowi przyczyne decyzji
o odchudzaniu w okresie nastoletnim i stosowaniu rdz-
norodnych diet [33, 34]. W przeprowadzonym badaniu
wykazano, ze 33,6% wszystkich ankietowanych uczniow
stosowato lub stosuje obecnie diete wysokobiatkowg lub ni-
skokaloryczng. W tej grupie znalazlo sie 38,9% kobiet oraz
25,7% mezczyzn. Jest to w szczegolnosci niepokojace zja-
wisko zaobserwowane w badanej populacji, gdyz u ponad
polowy kobiet (54,8%) i mezczyzn (52,8%) odnotowano
niedowage. Do najczesciej stosowanych przez licealistow
diet, oprocz niskokalorycznych i wysokobialkowych,
nalezaly: dieta racjonalna, dieta wegetarianska, ograni-
czenie spozywania stodyczy (cukru) oraz diety zalecane
przez dietetyka. Natomiast w badaniu autorstwa Kolarzyk
i wsp., zrealizowanym wsréd uczniow krakowskich szkot
ponadpodstawowych (N=878), diety odchudzajace stoso-
wane byty przez 8,4-20,5% ankietowanych. Respondenci
korzystali z takich diet niekonwencjonalnych, jak: dr. At-
kinsa, South Beach czy niskoweglowodanowa, jogurtowa,
proteinowa oraz diety owocowe lub owocowo-warzywne.
Byly one stosowane czedciej przez dziewczeta (20,57%)
niz chlopcow (8,44%) [33]. Wedlug badan przeprowa-
dzonych przez Wojtyle-Buciora (N=999), 42% licealistow
odchudzalo si¢ pomimo prawidlowej masy ciala, a 46%
zamierzalo schudna¢ [34]. Na szczegdlng uwage zastu-
guje fakt, ze masa ciata oséb odchudzajacych si¢ w 80%
przypadkow byla w normie. Niepokojacym jest stwier-
dzenie rodzicéw badanej mlodziezy z powiatu kaliskiego,
wedtug ktérych w ciggu ostatnich dwdch lat odchudzato
sie co czwarte dziecko. Badanie potwierdzito czestsze za-
interesowanie dietami odchudzajacymi wérod dziewczat
niz chlopcéw. Wykazano tez, ze w rodzinach, w ktérych
matki odchudzaly si¢, dziewczeta czedciej stosowaly diety
redukcyjne, w poréwnaniu do rodzin, w ktérych matki
nie stosowaly takich praktyk [35, 36]. Podstawowa forma
leczenia otytosci i nadwagi jest prawidtowo skomponowa-
na dieta redukcyjna, kt6ra zaktada spadek masy ciata. Zle
zbilansowany jadlospis moze prowadzi¢ do negatywnych
efektow zdrowotnych [37]. Dlatego wazne jest, aby kuracja
odchudzajaca przebiegala pod nadzorem dietetyka i za-
kiadata dazenie do zmiany nawykdéw zywieniowych [5].
W badaniu wlasnym wykazano, ze podstawowym zrédfem
wiedzy zywieniowej uczniéw z Rudy Slaskiej sa znajomi
iprzyjaciele (78,2%), fora internetowe (59,5%), blogi (57,3%)
i profile spoteczno$ciowe (50%). Wykazano, ze mtodziez nie
korzysta z wiarygodnych zrédet dotyczacych prawidlowych
zasad zywienia, co moze stanowic jedng z waznych przyczyn
podejmowania przez nig blednych decyzji zywieniowych.
Wedlug badania Kolarzyk E. i wsp. wiedz¢ na temat diet
mlodziez czerpata gtéwnie z internetu (49,19%), dalej od
znajomych (14,72%), a nastgpnie z prasy (14,24%) oraz
innych zrédet (14,08%) [33]. W badaniu Kowalcze prze-
prowadzonym wsrdéd mlodziezy gimnazjalnej zamieszkatej
w Warszawie, dziewczeta gloéwnie czerpaly wiedze zywie-
niowg od rodzicow (85%) i nauczycieli (74%), a nastepnie
z telewizji. Chlopcy, podobnie jak dziewczeta, wskazywali

1744

na rodzicdw (71%), nauczycieli (78%) 1 telewizje, jako
glowne zrodla wiedzy zywieniowej (74%) [38]. Korzystanie
znierzetelnych informacji naukowych w zakresie prawidto-
wych zasad zywienia przez uczniow moze zwiekszac ryzyko
podejmowania przez nich zachowan antyzdrowotnych [8].

Wyniki przytoczonych badan podkreslaja konieczno$¢
wdrozenia odpowiednich programéw edukacyjnych
dotyczacych zasad prawidlowego zywienia. Wzrost swia-
domosci mlodziezy w tym zakresie moze przyczynic sie
do obnizenia zainteresowania wcigz popularnymi dietami
alternatywnymi wsroéd oséb mlodych i podejmowania
przez nie wlasciwych zachowan zdrowotnych.

PODSUMOWANIE

1. Licealisci znali produkty bezglutenowe i bezlaktozowe,
ale trendy dietetyczne, takie jak: spozywanie produktéw
bezglutenowych i bezlaktozowych, nie wptywaty na ich
sposob odzywiania.

2. Nie wykazano, aby mlodziez istotnie statystycznie
czedciej stosowala diety niskokaloryczne lub wysoko-
biatkowe w poréwnaniu do innych diet alternatywnych.
Niepokojacy jest jednak fakt, ze mlode osoby korzystaty
z diet niekonwencjonalnych, ktére moga stanowic za-
grozenie dla ich zdrowia.

3. Stwierdzono niedowage u ponad potowy badanej po-
pulacji.

4. Gléwnym zrédlem aktualnej wiedzy licealistow na
temat zasad prawidlowego Zywienia byli znajomi
i przyjaciele, drugie miejsce zajely zrodla internetowe.
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Zalacznik - Autorska ankieta

Jesli tak, to podaj jaka............ooooiiii

6.
a
b
c.
d
7
a
b
c.
d
8
e
f.
g
h
9

Jaka jest Twoja aktywnos¢ fizyczna (zaznacz prawidtowa odpowiedz):

. ¢wicze umiarkowanie lub intensywnie minimum 60 min codziennie

¢wicze umiarkowanie lub intensywnie minimum 30 min codziennie
¢wicze umiarkowanie lub intensywnie minimum 30 min kilka razy w tygodniu

. nie ¢wicze w ogdle

. Czy znasz i spozywasz produkty bezglutenowe (zaznacz wlasciwg odpowiedz):
. znam i spozywam, bo choruje¢ na celiakig

. znam i spozywam, bo styszalam/slyszalem, ze to zdrowe

znam, ale nie pozywam

. nie znam i nie spozywam
. Czy znasz i spozywasz produkty bezlaktozowe (zaznacz wtasciwg odpowiedz):
. Znam i spozywam, bo stwierdzono u mnie nietolerancje laktozy

Znam i spozywam, bo styszatam/styszalem, ze to zdrowe
Znam, ale nie pozywam

. Nie znam i nie spozywam
. Jakie sg zrédla Twojej aktualnej wiedzy zywieniowej (mozna zaznaczy¢ kilka)?

Zrédto wiedzy Korzystam Nie korzystam

Ksigzki / Podreczniki /Artykuty naukowe

Ulotki/Broszury

Czasopisma /Gazety

Zajecia w szkole

Znajomi /Przyjaciele

Blogi internetowe

Forum internetowe

Profile na,Fecebooku”

Znane osoby / Celebryci

Trener

Dietetyk

Na sitowni (i innych miejscach gdzie ¢wicze)
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PRACA ORYGINALNA

FEATURES OF SUBJECTIVE PERCEPTION OF SOCIAL SUPPORT
BY PATIENTS WITH ENDOGENOUS MENTAL DISORDERS

Anna 0. Kaminska, Nataliia G. Pshuk, Liudmila V. Stukan
NATIONAL PIROGOV MEMORIAL MEDICAL UNIVERSITY, VINNYTSIA, UKRAINE

ABSTRACT

Introduction: Previous research shows that the role of perceived social support, defined as individuals’ confidence of the availability of adequate support when needed, is
considered as a protective external resource to promote better adaptation in psychiatric patients.

The aim of our study was to reveal the features of patients with endogenous mental disorders regarding their ability to perceive social support.

Materials and methods: A total of 168 patients with schizophrenia (F.20) and 75 patients with affective disorders (F30.F.33) were involved into this study under informed
consent conditions. Control group included 55 mentally healthy respondents. Perceived social support was measured using Multidimensional Scale of Perceived Social Support
(MSPSS) by Zimet (1998).

Results: Family, friends and significant others become main donors of social support for patients with endogenous mental disorders. Meanwhile, perceived social support
in patients with schizophrenia is mostly coming from family. In patients with affective disorders, indicators of perceived social support from friends and significant others are
significantly higher compared to patients with schizophrenia (P <0.001). Revealed features can be used while developing appropriate psychoeducational programs for patients
with endogenous mental disorders.

Conclusions: On the basis of revealed data, the key features of ability to perceive social support in patients with endogenous mental disorders, depending on the duration of
the disease, were determined. It has been revealed that ability to perceive social support in patients with endogenous mental disorders decreases with prolongation of duration

of the disease.

KEY WORDS: endogenous mental disorders, perceived social support, social support donors

INTRODUCTION

Cooperation with the social environment of patients with
mental disorders is a major aspect of psychiatric care, and
social support is one of the central aspects of the multidis-
ciplinary team work. [1]. Social support is a form of help
to buffer certain stress factors and excessive subjective
requirements imposed by social environment towards an
individual.

There are “instrumental” (tangible, immediate financial
assistance) and emotional (that promotes self-affirmation
of the subject) types of support. Three main characteris-
tics of social support are: 1) type of support, including its
amount and how satisfying it is; 2) sources of support - spe-
cialists, family, friends, organizations; 3) functions of sup-
port - emotional and instrumental [2]. In addition, support
can be direct, aimed at the patient or family caregivers, or
indirect - through the activation of patients’ social networks
and their closest environment [3]. One of the important
types of support is inclusion of both patients and their
family caregivers into group forms of psychosocial thera-
py. Such groups in process of working on one or another
module often maintain formed connections and practically
turn into therapeutic communities. In practice, the whole
range of forms and methods of social support is used. At
the same time, it can be both general and aimed at help to
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resolve certain specific tasks [4]. Ability to perceive social
support is an integral indicator, that shows the individual
ability to identify persons’ most priority relationships with
the representatives of society (family, friends, significant
others) [5]. One of the important factors influencing the
overall effectiveness of treatment for schizophrenia and
affective disorders is family support resource, which can
help the patient to rebuild relationships with others, ex-
pand social contacts, use appropriate social skills, and form
a self-service system [6].

THE AIM

The aim of our study was to reveal the features of patients
with endogenous mental disorders (EMD) regarding their
ability to perceive social support.

MATERIALS AND METHODS

Under informed consent conditions, 168 patients with
schizophrenia (F.20) and 75 patients with affective dis-
orders (F30.F.33) were surveyed. The main criteria for
inclusion of patients into the study were: presence of
general diagnostic criteria for schizophrenia and affective
disorders according to ICD-10 (1994). Additional criteria
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for inclusion of patients into the study were: presence of
episodic manifestations of psychosis with progressive de-
velopment of “negative” symptoms during the intervals in
between psychotic episodes; state of remission in patients
with schizophrenia and intermissions in patients with
affective disorders; presence of an own or parental fam-
ily; informed consent of a wife, husband or other family
caregiver to participate in the study. The exclusion criteria
were: domination of behavioral inadequacy in the clinical
picture; presence of acute productive symptoms or pres-
ence of an acute manic or depressive condition; presence
of signs of schizophrenic defect.

Among the surveyed patients with schizophrenia, 77 pa-
tients were diagnosed with an episodic type of progression
with an increasing defect and 91 - with continuous type
of progression. Surveyed patients were aged from 23 to 45
years (mean age 34.1 + 0.8 years). Duration of observation
of these patients corresponded to the requirements of ICD-
10 and was at least a year, mean 2.7 + 1.1 years. According
to the total duration of the disease patients were divided
into groups as follows - in 57 patients duration was up to
4 years (main group of patients with schizophrenia 1 -
1IMGSch), in 58 patients - 4-8 years (main group of patients
with schizophrenia 2 - 2MGSch) and in 53 patients - more
than 8 years (main group of patients with schizophrenia
3 - 3MGSch). The average age of the disease manifesta-
tion was 25.3 + 2.9 years. Patients with affective disorders
(AD) accounted 30.9% (75 persons) of the total number
of patients surveyed (MGAD - main group of patients
with affective disorders). Among them 44 patients suffered
from bipolar disorder and 31 persons were diagnosed with
recurrent depressive disorder. Patients were aged 29 to 56
years (mean age 38.6 +0.3 years). Total duration of the
disease was from 3 to 17 years.

The control group (CG) included 55 people who never
sought for help from physicians for mental illness. The
respondents from main and control groups were repre-
sentative according to the basic socio-demographic char-
acteristics. The study of perception of social support was
conducted using the MSPSS scale by Zimet [7].

RESULTS AND DISCUSSION

In overcoming stress and problem situations, the social
support process plays a key role, due to its main compo-
nents: social networks, coping strategy “search for social
support” and the ability of a person to perceive social
support. Due to social networks, sense of mutual trust,
reliability in relationships and commitment are created,
which provide awareness of the fact that, despite the
circumstances, support for the sick person will still be
ensured. Therefore, we considered it expedient to study
the ability to perceive social support for EMD patients
(schizophrenia and affective disorders). This is especially
significant for patients who are outside of the psychiatric
hospital. It is precisely because of the ability to accept or
not to accept social support, social and communicative
activity of the personality is formed, and features of emo-
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tional and behavioral reaction in frustration conditions
are determined. In a situation where disease, on the one
hand, completely changes personality structure and leads
to suppression of emotional sphere, and on the other hand,
complicates process of adequate interpersonal communica-
tion in family as well as in society in general, it is through
psychological resources that an adaptive or non-adaptive
behavioral style is formed, based, first of all, on processes of
empathy, affiliation, psychological protection, locus of con-
trol, self-esteem and ability to perceive social support [8].

As shown in Table I, the patients surveyed, both in
general and in certain spheres, had significantly lower
subjective levels of perceived social support, compared to
healthy individuals.

Indicators for the general assessment of patients with
schizophrenia regarding the subjective perception of so-
cial support were 5.9 + 2.0 points (or 49.2% of maximum
expressiveness), while in patients with affective disorders
- 8.7 £ 2.6 points (72.5% of maximum degree of expres-
siveness). Meanwhile, by all subscales, higher rates were
recorded in patients with affective disorders (P <0.05).

For the “family” subscale, only 47 (27.9%) patients of
MGSch showed 100.0% of expressiveness of perceived social
support; 54 patients (32.1%) - 75.0% expressiveness of this
feature; 29 (17.3%) patients - 50% and 10 (5.9%) - 25% of
expressiveness, while in MGAD 26 patients (34.6%) showed
a 100% degree of perception of this feature, 30 (40.0%) -
75.0% expressiveness of the feature; 11 (14.6%) - 50.0% and 8
(10.6%) - 25.0% expressiveness for perceived social support.

Disturbed interpersonal relationships in a family where
schizophrenic patient lives, inhibited desire of family members
to provide support to the patient, and this lifestyle have led
to disintegration and breaks in family relationships. Family
members’ counteraction towards behavioral changes, negative
emotional responses to any event, caused negative and aggres-
sive manifestations in patients with schizophrenia, increased
emotional instability, aggressiveness and irritability. Social
support of family did not meet the needs of patients and did not
coincide with their intentions, desires, and as a result, patients
denied support of family members, became non-complient,
and the relationships became even more negatively emotionally
colored. Meanwhile, patients with affective disorders, by con-
trast, believed that family was trying to help by counseling in
any situation, supported their sympathies and desires, and only
in their own families, patients could discuss their problems and
get meaningful advice when making any decisions.

Only 33 (19.6%) patients from MGSch showed 100% degree
of expressiveness of perceived social support according to
“friends” subscale; 49 (29,1%) patients - 75% expressiveness of
the sign; 35 (20.8%) patients - 50% expressiveness of the sign
and 51 (30.4%) - 25% expressiveness of the sign.

As for MGAD, 26 patients (34.6%) showed a 100.0% degree
of perceived social support, 31 (41.3%) patients - 75.0%; 16
(21.3%) patients and 2 patients (2.6%) showed respectively
50.0% and 25.0% expressiveness of perceived social support
from others.

Study of the “friends” social network in the dynamics (an-
amnestically) convincingly shows that this network for patients
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Table I. Results of the study of perceived social support in patients with endogenous mental disorders ( Mm)

Subscales MGSch (n=168) MGAD (n=75) CG (n=55)
Family 2,6£0,7** 3,8+£0,9%* 3,8+0,2**
Friends 1,3+0,2%* 2,741,1%% 3,540,5%*
Significant others 2,0£0,1* 2,2+0,6* 3,2+0,8**
General scores 5,9+2,0%* 8,7+2,6%* 10,2£1,1**
Note: the differences are statistically significant for * (P<0,05); ** (P<0,001)
Table II. Ability to perceive social support in patients with schizophrenia depending on the duration of the disease (M+m)
Subscales 1MGSch 2MGSch 3MGSch cG
(n=57) (n=58) (n=53) (n=55)
Family 3,10,2% 2,8+0,5% 2,3+1,6%* 3,840,2%*
Friends 2,0+1,3%* 1,4+,18% 1,1£0,3* 3,540,5%*
Significant others 2,4+0,1* 2,1£0,9* 1,7+0,2%* 3,2+0,8**
General scores 7,5+1,8* 6,3+0,4* 5,1+,05* 10,2+1,1**

Note: the differences are statistically significant for * (P<0,05); ** (P<0,001)

with schizophrenia is leveled and subsequently ceases to exist.
An increase in the phenomena of emotional and voluntary
loss with autism contributes to the formation of an inadequate
social network, where casual acquaintances become partners
and friends of patients. Meanwhile, patients with affective
disorders create a different psychological position, where new
expectations and positive thoughts occur after communicating
with friends, with hopes for the future and confidence that
friends are always ready to help.

According to the “significant others” subscale 37 (22.0%)
patients from MGSch showed 100.0% perception of social
support; 66 (39.3%) of patients - 75% expressiveness of the sign;
42 (25.0%) - 50% expressiveness of the sign and 23 patients
(13.7%) - 25% expressiveness of the sign. Somewhat different
results were found in patients with affective disorders. 21 pa-
tients (28.0%) found 100.0% of perception of social support, 24
(32.1%) - 75.0%, 17 patients (22.6%) - 50.0% and 13 (17.3%)
showed a result of 25.0%. In general, we can state that patients
with EMD show, mainly, average levels of perceived social
support according to the “significant others” subscale. The
“significant others” network for patients with schizophrenia and
affective disorders, was the source of material benefits, through
which patients could afford satisfying their own needs. Forced
nature of communication with its members made patients carry
activities that meet the interests of social network regardless
of their own desires. The limited experience of independent
problem solving, destruction of social networks, lack of effective
social supportand its misperception contributed to the develop-
ment of non-constructive behavioral patterns (avoidance). The
results for “family”, “friends’; “significant other” subscales from
the respondents of the control group were evenly distributed.
The total score in healthy individuals was 10.2 points (or 85.0%,
of the maximum possible expressiveness).

According to the “family” subscale, in the control group
individuals that we surveyed, the average score was 3.8 + 0.2
points (31.6%); for “friends” subscale - 3,5 + 0,5 points (29,2%);
for “significant others” subscale - 3.2 + 0.8 points (39.2%).

For the “family” subscale, 22 (40.0%) persons of the control
group showed 100% expressiveness regarding perceived social
support; 17 (30.9%) - showed 75% expressiveness of this fea-
ture; 12 (21.8%) showed 50% expressiveness of the sign and 4
(7.2%) respondents - 25% expressiveness of the sign. For the
“friends” subscale, 25 (45.4%) of the control group showed
100% expressiveness of perceived social support; 15 (27.2%) -
75% expressiveness of the sign; 9 (16.3%) persons showed 50%
expressiveness of the sign and 6 persons (10.9%) - 25%. For the
“significant others” subscale 19 (34.5%) healthy individuals in
the control group showed 100% perception of social support;
24 (43.6%) persons - 75% expressiveness of the sign; 7 (12.7%)
of respondents in the control group showed 50% expressiveness
and 5 (9.0%) - 25%. Subjective assessment of perceived social
support in the CG described positive interpersonal relationships
with members of social networks and effective functioning of
the two-sidedly oriented social support process. For respon-
dents of the control group, family was a constant source of
social support. Active participation in family life increased
their self-esteem, contributed to awareness of responsibility and
self-importance for the family. The “friends” and “significant
others” social networks were important components of life for
the control groups’ individuals to the extent that they attached
to the vital importance. Conducting multiple interactions with
representatives of social networks allowed them to get addition-
alinformation on the issues that they were most worried about
and were of significant importance to them, made it easier to
identify possible solutions. Summarizing the foregoing, we can
conclude that subjective ability to perceive assistance from so-
ciety becomes one of the most important characteristics of the
social-supporting process in patients with schizophrenia and
affective disorders and to a certain extent determines directions
for promoting the effectiveness of treatment.

An intergroup analysis of social support perception in
schizophrenic patients shows (Table II) that for any duration
of disease family remains the leading social support donor for
the patient. Of course, with the duration of the disease for more
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Table Il Ability to perceive social support in patients with affective disorders (MGAD) depending on the duration of the disease (M+m)

Subscales 1MGAD 2 MGAD 3 MGAD CG
(n=34) (n=22) (n=19) (n=55)
Family 3,3+0,2* 2,8+0,1* 2,5+1,1%* 3,8+0,2%*
Friends 2,8+0,3** 2,6+1,1% 2,1+0,3* 3,5+0,5%*
Significant others 3,1+0,1* 2,5+0,4* 2,0£0,9%* 3,2+0,8%*
General scores 9,2+0,6 * 7,9+1,6% 6,6£2,3* 10,2+1,1**

Note: the differences are statistically significant for * (P<0,05); ** (P<0,001)

than 8 years (3MGSch), the rates (2.3 * 1.6) are significantly
(P <0.05) decreased compared to those found in 2MGSch and
1MGSch patients (2.8 £ 0.5 and 3.1 + 0.2 respectively). Detect-
ed fluctuations of scores for “family” subscale in patients with
schizophrenia can be considered in the context of personality
changes, namely, an increase in emotional-volitional loss. As
for the subscales scores in the middle of the group (1MGSch, 2
MGSch, 3 MGSch), the overall picture was somewhat ambigu-
ous. Among social support donors, the first ranked position was
taken by the “family”, the second - by the “significant others”
(Table II). It can be assumed that in the family micro-environ-
ment there is an artificial cultivation and idealization of certain
individuals who are close to the family, which can not but touch
personality of the patient, with formation of priorities in com-
munication and possibly, rather material, than moral support.

As for the donors of social support, patients with schizo-
phrenia give the least value to “friends” category (it’s progres-
sively decreasing with the extension of the duration of the
illness (1IMGSch - 2.0 + 1.3, 2MGSch - 1.4 + 18 and 3MGSch
- 1.1+0.3;P<0.05). In our opinion, the progression of the abulia
phenomena, deformation of emotional components of person-
ality in schizophrenia causes lack of need for the interpersonal
relationships formation, as a social support factor.

According to the “family” and “significant others “ subscales
respectively 22 (38.6%) and 17 (29.3%) patients showed 100.0%
of perceived social supportin 1MGSch, 24 patients (42.1%) and
19 (32.7%) showed 75.0% perceptions of support; 11 (19.3%)
and 21 (36.8%) - 50.0% of the maximum scores. According to
the “friends” subscale in the same group of patients, 29 patients
(50.8%) had 100.0% perception of friends as social support
donors; 17 (29.8%) showed 75.0% of the maximum perception,
and 11 (19.3%) identified 50.0% of the ability to perceive social
support in prosocial networks. In 2MGSch, among donors of
social support, the first ranked place is occupied by “family”
subscale (2.8 + 0.5 points), the second ranked place - “signifi-
cant others” (2.1 + 0.9) and the third ranked place is taken by
“friends” subscale (1.4 £ 1.8 points). It can be assumed that
with the duration of the disease from 4 to 8 years still, the main
hope of patients is aimed at getting family support. 100.0% of
perceived social support from family were shown by 12 patients
(20.6%), 75.0% - by 21 (36.2%) patients, 13 patients (22.4%)
showed 50.0% and 12 patients (20.6%) - 25% of perceived
social support. According to the “significant other” construct,
percentages were as follows: 100.0% of perceived social support
was shown by 10 patients (17.2%), 75.0% - by 11 (18.9%), 25
(43.1%) patients had a 50.0% perceived support level and 12
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(20.6%) patients - 25.0%. As social support donors according to
the “friends” subscale 100.0% perception was found in 9 (15.5%)
patients, in 15 patients (25.8%) - 75.0% of the maximum, in
12 (20.6%) - 50.0% and in 22 patients (37.9%) perceived social
support was 25.0%.

Scores for perception of social support donors in 3MGSch
revealed low ability of patients to accept help of prosocial
networks, as evidenced by percentage rates. For the “family”
subscale, the average scores were 2.3 + 1.6 points, and were the
lowest among all groups of surveyed patients, as well as scores
for other subscales. In this group of patients, only 6 patients
(11.3%) showed 100% perceived social support, 11 (20.7%)
perceived 75.0% of the maximum, 23 (43.3% - 50.0% of the
maximal expression and 13 patients (24.5%) showed 25.0%.
According to the “friends” subscale (average scores 1.1 +0.3),
the scores were the lowest. 100.0% of perceived social support
has not been shown by any surveyed respondent; in 12 patients
(22.6%) the scores were 75.0%, in 15 (28.3%) - 50.0% and 26
(49.1%) scores were 25.0% of the maximum possible. Accord-
ingly, for the “significant other” construct, scores were in 3
patients (5.6%) - 100.0% of social support perception, 8 patients
(15.1%) showed 75.0% of expression, 28 people (52.8% ) - 50.0%
and 14 (26.4%) - 25.0% of the maximum possible expression.

According to the obtained data, in situation of present disease
(AD), family remains the main source of material and moral
assistance for patients, provides positive emotional support. It is
in the family circle that patients are trying to find the foundation
for their own self-realization. However, the overall duration of
the disease significantly (P <0.001) affects relationship with all
donors of social support. According to the total assessment,
loss of social support capacity with the extension of the total
duration of the disease is determined (Table III).

100.0% of social support perception in IMGAD for the
“family” and “significant others” subscales was revealed in 7
(20.6%) patients; 12 patients (35.3%) showed 75.0% of perceived
support; 9 (26.5%) - 50.0% of the maximum, and 6 respondents
(17.6%) showed 25.0% of the maximum possible expressiveness
of the sign. In the same group of patients, 100.0% perceived
support from friends and other significant people for the
respondent’s personality was found respectively in 8 (23.5%)
and 6 patients (17.6%); 10 (29.4%) and 9 (26.5%) showed
75.0% of the maximum expressiveness, and 10 (29.4%) and 12
(35.3%) found 50.0% of the ability to receive support donation
in prosocial networks according to the subscales “friends” and
“significant others” And only 6 (17.6%) and 7 (20.65) patients
showed 25.0% of possible perception of social support.
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In 2MGAD and 3MGAD among social support donors, the
first ranked place is taken by the “family” subscale, the second
ranked place - by the “friends” subscale and the third ranked
place is occupied by “significant other” subscale scores (Table
III). It can be assumed that with the duration of the disease from
4 to 8 years still, the main hope of patients is aimed at getting
family support. 100.0% of social support perception from
family showed 11 (50.0%) patients in 2MGAD and 6 (31.6%)
patients in 3MGAD; 75.0% - 7 (31.8%) and 9 patients (47.4%)
respectively; meanwhile, 4 patients (18.2%) in 2MGAD and
4 patients (21.0%) in 3MGAD showed a 50.0% perception of
social support. According to the “significant other” construct,
percentages in 2MGAD were as follows: 100.0% of perceived
social support were present in 10 patients (45.4%), 75.0% - in
7 (31.8%), 3 patients (13.6% ) had a perception rate of 50.0%,
and 2 patients (9.1%) found 25.0% of social support perception.

As donors of social support according to the “friends”
subscale 100.0% of expressiveness of perceived social
support was detected in 12 patients (54.5%) in 2MGAD
and 6 respondents (31.6%) in 3MGAD; 75.0% of perceived
support showed 8 patients (36.3%) from 2MGAD and 9 pa-
tients (47.3%) from 3MGAD; 2 patients (9.1%) in 2MGAD
and 4 (21.0%) patients in 3MGAD found 50.0%. It should
be mentioned that according to the construct “friends” in
groups of patients from 2MGAD and 3MGAD there were
no respondents with scores of perceived social support
of 25,0% from the maximum possible. However, overall,
scores of patients in 2MGAD were significantly superior
to those of 3BMGAD (2.6 + 1.1 versus 2.1 + 0.3; P <0.001).

CONCLUSIONS

Thus, the data we received as for the ability of patients with
endogenous mental disorders to perceive social support
showed the following: presence of a mentally sick person
in family is a factor, that causes activation of prosocial
networks to assist in formation of adaptation mechanisms.
“Family”, “friends” and “significant others” become donors
of social support for patients with endogenous mental
disorders. Meanwhile, the social network “family” in pa-
tients with schizophrenia is in most cases represented by
parental family; the social network of “friends” is narrow,
the reasons for which are mental state of patients, severity
degree of obligatory symptoms of schizophrenic process
(autism, apathy, ambivalence), a certain level of disinte-
grative behavior with emotional and volitional loss. In
the social network of “significant others” in patients with

schizophrenia, leading donors of social support are deter-
mined as wife (28.6%), mother (39.8%), father (20.2%),
husband (11.3%). In patients with affective disorders,
indicators of perceived social support from friends and
significant others are significantly higher compared to
patients with schizophrenia (P <0.001). Revealed features
should be taken into consideration while performing the
development of appropriate psychoeducational programs
for patients with endogenous mental disorders.
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ABSTRACT

Introduction: The article presents data from literary sources and a statistical analysis of one’s own research on the nature, mechanism and prescription of spleen injury in the

case of mechanical trauma and the absence of alcohol intoxication.

The aim: To study the dynamics of changes in the histological parameters of the spleen injured tissues in case of mechanical trauma depending on the prescription of injury.
Materials and methods: The material of the study was the spleen tissue of 56 males and females aged from 20-60 who died at known and unknown time in the presence
and absence of alcohol in the blood. We used histological, histochemical methods, and carried out a statistical analysis of the results.

Results: The obtained results showed that during the mechanical injury of spleen there often developed a capsule and a parenchyma with hematoma in the area of injury.
Our records showed that during the first 6 hours after injury, there appeared a hematoma in the center of the injury. Hemolysis of the erythrocyte particles was observed in the
center of the hematoma. There were isolated leukocytes and fibrin tissues closer to the edge of the hematoma.

Condlusions: The obtained results indicate that there are several histological changes in the damaged spleen tissues area which directly depend on the time which passed

from the moment of injury.

KEY WORDS: forensic medical examination, trauma, prescription, spleen, histological parameters

INTRODUCTION

The study of the mechanism of development and the
prescription of injury to the abdominal cavity, in partic-
ular the spleen, is thoroughly researched by specialists in
various fields of medicine, as these issues are extremely
relevant, both in terms of diagnosis and treatment of
patients, and in the preventive aspect of injury [1]. The
prescription of injuries determination in the deceased, the
life expectancy of victims after injury, the mechanism and
morphological characteristics of injuries of the abdominal
cavity were not deliberately studied and systematized,
despite the fact that these cases are encountered very
often in forensic medical practice. In recent years, many
domestic and foreign authors [2], studying the possibility
of solving this problem, have begun paying serious atten-
tion to the study of various biological objects with the
following laboratory methods: histological, histochemi-
cal, biochemical, immunological, etc. The comprehensive
methods for assessing the prescription of injury, based
on the consideration of the case circumstances, in com-
bination with the results of the forensic examination of
the corpse and laboratory data are prospective. From this
point of view, histological research methods turned to be
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very informative, as they were most often used in forensic
medical practice while determining the prescription of
injuries. The dynamics of organ and tissue changes after
injury, in particular of the skin, and less attention was
paid to the study of internal organs [3]. Nowadays the
spleen injury occurs quite often and among the injuries of
the abdominal cavity occupies one of the leading places.
According to the literature the frequency of the spleen
injuries is from 15 to 33% [4].

Microscopic changes in the damaged zone of spleen from
the view point of the prescription of their formation have
not been studied in details. Moreover, the features of the
spleen damaged in cases of combined injury with other
organs [5] have not been described. One of the methods
for determining the prescription of spleen injury is a his-
tological method.

THE AIM

The purpose of this work was to study the dynamics of
changes in the histological parameters of the spleen injured
tissues in case of mechanical trauma depending on the
prescription of injury.
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MATERIALS AND METHODS

The material of the study was the spleen tissue of 56 males
and females aged from 20 to 60 who died in the presence
and absence of alcohol in the blood and were subjected to
an autopsy in the anatomical department of the Forensic
Medical Examination Bureau. The collection of tissues of
traumatized organs was carried out in the morgue at air
temperature from +16 to 25 C, relative humidity 40-60%.
In the course of research, we used histological and histo-
chemical methods to detect the dynamics of regeneration
processes of histological changes in the spleen tissues, and
carried out a statistical analysis of the results.

The work was carried out in accordance with the re-
quirements of the “Instruction on conducting forensic
medical examination” (Order of the Ministry of Health of
Ukraine No. 6 dated January 17, 1995), in accordance with
the requirements and norms, the standard provisions on
ethics of the Ministry of Health of Ukraine No. 690 dated
September 23, 2009, “The procedure for the removal of
biological objects from the dead, whose bodies are sub-
ject to forensic examination and pathological anatomical
investigation, for scientific purposes” (2018).

RESULTS AND DISCUSSION

In literary sources there is a large amount of data [6], indi-
cating the presence of specific features of the spleen damage
depending on the type of traumatic action, the place of
external force use, the anatomical structure of the organ,
topography, the state of the surrounding organs, resulting
in damage or the capsule rupture and tissue breakage in
alinear, stellate or zigzag form, focal hematoma under the
spleen capsule and in the cellular gates, tissue ruptures in
the gate area and on the back of the spleen, breakages in
the spleen connection, its partial or complete disruption
in the gate with its shifting into the peritoneal.

The main mechanisms for the formation of spleen inju-
ries are stroke, compression, shaking of the body, or their
combination. Up to now, there was no single morphological
classification of spleen injuries, nor a single approach to the
expert assessment of spleen injuries, including the nature
of injuries, their shape, orientation, localization, volume,
and morphological manifestations of trauma. Some authors
singled out subcapsular hematomas, capsule ruptures,
parenchymal ruptures, central damage, and two-stage rup-
tures. Thus, M. A. Sapozhnikova [7] distinguishes among
the traumatic spleen injuries surface ruptures or cracks of
the capsule, crossover hematomas with the preservation
of the capsule integrity, crossover hematomas and breaks
in the capsule integrity, tears and smashing of the organ,
damage to its vascular leg. The author points out that there
are specific features of the spleen injury depending on the
type of traumatic effect: the formation of capsule breaks in
traffic injuries and falling from high altitude; subcapsular
ruptures and hematomas as a result of the organ concussion
with a significant blood flow to the pulp; crossover hema-
tomas splitting the spleen and tearing off its legs which
occurs in case of direct kicks in the abdomen.

The classification of morphological manifestations of
blunt trauma of the spleen was developed according to
other data. The classification includes the nature of lesions,
their shape, and orientation of the organ, localization,
volume and morphological manifestations of the spleen
trauma: hematomas, breaks, destruction of the organ, full
or partial tearing. It is necessary to pay attention to the
classification of the spleen injuries with traumatic blunt
objects developed by Yu. I. Sosedko [8] which includes
description of signs and constituent elements of objects.
The author classifies the nature of the damage as the clas-
sification signs, which includes: constituent elements in
the form of hematomas, breaks, fractures, subcapsular
lesions, complete separation of the organ or its partial
destruction, damage of connection; orientation of dam-
ages in the direction. The spleen injury with a traumatic
blunt object with a limited surface depends on the place
of external force application, direction of blow and energy
of traumatic action. However, in the above classification,
authors indicated trauma from blunt objects, despite the
fact that a combined injury and injuries from sharp objects
and from firearms. Yu. I. Sosedko [8] considers setting the
spleen injury prescription with the help of microscopy to
be very questionable. In the author’s opinion, it is espe-
cially difficult to diagnose the early terms of injury, where
the main diagnostic feature is the cellular response of the
spleen tissue, which is due to its anatomical structure,
contains a significant number of cellular elements. An
objective indicator of the spleen subcapsular hematoma
prescription is a leukocyte reaction, which can be reliably
determined in the damaged area 2-3 hours after injury.
Granulocytes gradually formed a torus demarcationis,
which was visible under a microscope 12 hours after injury.
A torus demarcationis completed its formation in one day.
Granulocytes decay in the spleen damage area began on
the 27-3" day. 4-5 days after injury there occured a massive
disintegration of granulocytes.

Attention should be also paid to the peculiarities of the
formation and morphology of the subcapsular spleen
ruptures, in particular the hematomas under the organ
capsule or the depths of its parenchyma with a rupture
or no apparent rupture of parenchyma, which begin to
appear at the time of splitting the spleen capsule at the
site of the hematoma and gradually accumulate in the
distant periods after the trauma. This process often leads
to diagnostic errors in medical practice. The spleen capsule
is not damaged. Cases when hematoma under the capsule
accumulates and at different time after the trauma leads
to the break of capsules and bleeding into the abdominal
cavity, are called two-stage or two-phase. Two-stage, or “de-
layed”, spleen ruptures according to the literature develop
from 3 to 30 days and make up 10 to 30% of all injuries.
Statistical data show that 50% of ruptures occur during
the first week, not earlier than on the 2nd day after injury,
25% occur during the 2nd week, and 10% can occur in
a month. The mechanism of the subcapsular spleen rup-
tures formation, the time interval of their formation and
rupture, is partially reflected in the works of a number of
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authors [9]. The morphological features of the subcapsular
damage depend on the nature and extent of damage to the
spleen parenchyma in the first stage of the injury and the
term of the second stage of the injury, namely the capsule
rupture in the place of the capsule hematoma accumula-
tion. Taking into account the peculiarities of spleen injuries
morphology, their volume, depth of distribution, duration
of trauma, the author identified several types of subcapsular
rupture of this organ.

There also arises a question of spleen injury prescription,
which, despite the large number of conducted studies, was
not finally resolved. Rusakova T. I. [10] established the dy-
namics of the inflammatory and reparative process occur-
ingin the area of spleen damage and revealed its basic laws.
The author found out that in spleen injury with a fatal end
at the place of accident, they histologically determined only
hematomas with unchanged erythrocytes in areas of tissue
destruction. 2 hours after the injury, they often revealed
rupture of the capsule and parenchyma with bleeding in
the form of hematoma in areas of pulp destruction. Rup-
tures were represented by clots of blood, consisting mainly
of unchanged red blood cells, white blood cells, among
which a moderate amount of unchanged granulocytes was
determined. In some fields of view, under the microscope,
there could be seen a few clusters of tender, loose grainy
masses of fibrin. Approximately 7-8 hours after injury there
was a small amount of granulocytes in a state of disinte-
gration among unchanged granulocytes. Small clusters or
structures like torus demarcationis were formed near the
edges of the hematoma granulocytes

Sapozhnikova M. A. [7] defined the spleen injuries
prescription taking into account blood changes in hema-
toma and the surrounding tissue reaction. It is not pos-
sible to use a ferous pigment, which is formed in a pulp,
knowing that in the normal spleen there is a destruction
of the formed blood elements that are deposited, with
hemosiderin grains discharge. As a result of the studies,
the author described a histological picture of the changes
observed in the spleen and parenchyma hematomas area
at different periods of trauma occurence. It was noted that
erythrocytes with clearly visible boundaries accumulated
initially under the capsule or in the pulp of the spleen. Per-
ifocal edema and fulminate sinusoids of the pulp develop
around the prevailing hematoma. On the 27-3™ day, there
occured plasma and fibrin separation from the formed
blood elements where the signs of hemolysis beginning
in the center of hematoma were observed. Impregnation
the spleen pulp with blood did not damage its structure.
The red blood cells destruction occured at the same time
as in subcapsular hematoma. The first signs of hematoma
organization began to appear before the 5™ day after the
injury, when the fibroblasts from the capillaries walls were
proliferating.

The obtained results [11] showed that mechanical rup-
tures of the spleen often caused ruptures in capsules and
parenchyma as well as hematomas in the injured area.
According to our data, during the first 6 hours after injury,
and a histological examination there appeared a hematoma
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in the center of the injury. It had the form of a cluster of
orange erythrocytes with clear contours. Hemolysis of the
erythrocyte particles was observed in the center of the he-
matoma. There were isolated leukocytes and fibrin tissues
closer to the edge of the hematoma. It should be noted that
there appeared a perifocal edema along the edge of the
hematoma. Leukotases and perifocal clumps of leukocytes
were observed in the vessels. In the vicinity of the vessels, in
sinuses, and near damaged areas we revealed small clumps
of leukocytes not connected with vessels (Fig. 1).

6-12 hours after injury, most of the erythrocytes in the
center of the injury had fuzzy contours with their wide-
spread hemolysis. Unaffected erythrocytes were sometimes
found only along the edge of the hematoma. The number of
granulocytes in the center of hematoma increased and their
destruction began. Granulocytes continued to accumulate
on the periphery of the hematoma; most of them were in
decay. Fibers appeared in the form of clusters forming
a torus demarcationis, which clearly separated the areas
of the damaged parenchyma from intact. There were focal
clusters of granulocytes in the perifocal zone in the sinuses.

During 12-24 hours after injury we observed hemolyzed
red blood cells. The granulocytes were completely de-
stroyed; the formed torus demarcationis was represented
by destroyed granulocytes; macrophages were with in-
tracellular contents of hemosiderin grains; fibrin strands
were on the border of the hematoma with intact tissues;
thrombi were found in the vessels. There was an anemia of
red pulp (Fig. 2). 2-3 days later, there began a resorption
of erythrocytes destruction products and the formation of
siderophages. The gistio-fibroblast cells proliferation and
platelets organization in vessels (fibroblasts appearance
and blood vessels in the thrombus) started on the edge
of the hematoma, on the border with intact tissue. The
formation of a torus demarcationis continued in the form
of fuzzy strains of the fibrin mass which grew in the his-
to-fibroblastic cells and formed soft calcium fibers, most
of which were hemosiderophages. Perifocal proliferative
and leukocyte responses decreasd and were practically
not expressed. Extracellular hemosiderin was occasionally
present in light yellow color (Fig. 3).

If the prescription of injury is 4-6 days, there is a prev-
alence of connective tissue elements (lymphocytes, his-
tiocytes, plasma cells); there is a massive disintegration
of granulocytes and signs of blood clots organization in
the spleen vessels (Fig. 4). The hematoma was represent-
ed by erythrocytes, which were completely hemolyzed;
there was a large amount of leukocyte nuclear detritus
with the disturbed integrit; the fibrin fibers were den-
sified and clearly distinguish hematoma from damaged
tissues. Multiple strains of histio-fibroblast cellular
elements (fibroblasts, fibrocytes) grew into hematoma
from parenchyma. They can be arranged both in order
and chaotically. Delicate collagen fibers began to form
a capsule. It should be noted that during this period the
number of siderophages is sharply increased, and when
colored with medications, small seeds of hemosiderin of
light brown color are observed (Fig. 5).
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Fig. 1. Hematoma in the form of red blood cells accumulation, perifocal
edema, small clumps of the leukocytes in the spleen in a woman, 24 years
old, who died from a mechanical trauma. The prescription of injury is 6
hours. Colored with hematoxylin-eosin. ZB.: x100

Fig. 3. Single hemosiderin granules in the spleen in a man, 60 years old,
who died from a mechanical trauma. The prescription of injury is 30 hours.
Colored with hematoxylin-eosin. ZB.: x 100

The capsule formation lasted up to 1-2 months from
the moment of injury. It should be noted that in cases of
two-stage spleen ruptures, we observed the formation of
a subcapsular hematoma, which grew in its volume and
resulted in the destruction of parenchyma. As a result of
the aforementioned, the morphological picture could differ
from the above, which should be taken into account when
establishing the prescription of injury.

Thus, mechanism and prescription of spleen injury in
the case of mechanical trauma and the absence of alcohol
intoxication, microscopic changes in the damaged zone
of spleen from the view point of the prescription of their
formation have of combined not been studied in details
authors.

Fig. 2. Clear torus demarcationis, a large number of granulocytes in the
stage of decay in the spleen of 40 year old man who died from a mechanical
trauma. The prescription of the injury is 20 hours. Colored with hematoxylin-
eosin. ZB.: x200

Fig. 4. Prevalence of connective tissue elements, the spleen granulocytes
disintegration in a man, 54 years old, who died from mechanical injury. The
prescription of the injury is 5 days. Colored with hematoxylin-eosin. ZB.:x 200

CONCLUSIONS

Thus, the obtained results indicate that there are several his-
tological changes in the damaged spleen tissues area which
directly depend on the time which passed from the moment
of injury. It is appropriate to use the histological method to
determine the prescription of injury both in cases of isolated
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Fig. 5. Sideroblasts in the spleen tissues of a woman, 20 years old, who
died from a mechanical trauma. The prescription of injury s 7 days. Colored
with hematoxylin-eosin. ZB.: x200

spleen injury and in cases of combined injury of the abdomi-
nal organs as it enables establishing the prescription of injury
more precisely.

Prospects for further research: Further research of
spleen injuries, in particular the diagnosis of its mecha-
nism, nature and time, is necessary for the development
and application of such injuries prevention.
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ABSTRACT

Introduction: Treatment of destructive forms of chronic periodontitis is extremely topical. Its relevance is associated with the features of treatment, which depends on the
stage of the exacerbation process. The issue of the problem is also in the fact that the destructive seat of periodontitis is a source of chronic infection.

The aim: The task of the research was to evaluate the conservative treatment of chronic destructive forms of periodontitis with a dental kit “Cupratin’, developed for professional
usage in dental practice.

Materials and methods: “Cupratin”is a complex medicament based on suspensions of calcium hydroxide, copper-calcium hydroxide and powder, which contains hydroxide
aluminosilicate and calcium sulphate, radiopaque filler. It has bactericidal and osteoplastic effect. The treatment involved 44 patients (44 teeth) in the age group of 37 to 50
years suffering from chronic granulating periodontitis without concomitant diseases.

Patients were divided into two groups: investigated and control. In the main group of patients, a suspension on the basis of copper-calcium was used for treatment (root canals
were filled with “Cupratin”as a temporary filling material). Obturation of canals was preceded by chemical and mechanical treatment.

The medical material was in direct contact with periodontal tissues for 20-55 days.

Intraoral X-ray radiography was taken from the patients within the intervals of 3 and 6 months.

Results and conclusions: Positive results were obtained, which were characterized by the disappearance of subjective symptoms, intensive bone tissue reconstruction in the

site of destruction and a decrease in the size of the destruction respectively.

KEY WORDS: (hronic destructive periodontitis, temporal obturation, osseous regeneration, bone mineralization

INTRODUCTION

Treatment of destructive forms of chronic periodontitis
is extremely topical. Its actuality is associated with the
features of treatment, which depends on the stage of the
exacerbation of the process. The issue of the problem lies
also in the fact that the destructive locus of periodontitis
is a source of chronic infection [1, 2].

Among all diseases of the maxillofacial area, the number
of chronic periodontitis varies from 15 to 30% according
to various authors, [1, 7, 11]. In the last decade the num-
ber of patients with chronic inflammatory diseases of the
maxillofacial area did not reduced despite the significant
improvement in the quality of dental care.

Inflammatory locus in chronic periodontitis on the
background of normal reactivity of the organism rep-
resents a protective reaction of the organism. Besides, the
long-term existence of the focal point of chronic infection
leads to a decrease in the level of nonspecific resistance
of the organism during the violation of the functions of
the immune system. As a result, this process leads to the
development of complications [3, 9, 10].

The above-mentioned reasons explain the socio-medical
significance of the problem of chronic periodontitis and
the importance of the following research for new effective
methods of its treatment [2, 4].

Wiad Lek 2019, 72,9 czl, 1757-1760

THE AIM

Our aim was to improve the quality of chronic forms of peri-
odontitis treatment in multi-root teeth during the remission
stage by applying modern methods of antiseptic treatment,
obturation of root canals in accordance with generally ac-
cepted requirements and activation of regenerative processes
in the area of destruction of periapical tissues.

MATERIALS AND METHODS
For the treatment of chronic granulating periodontitis
a dental kit “Cupratin” was used for filling the root ca-
nals. Dental Kit “Cupratin” with a complex preparation,
consists of:
o Suspension Nel based on calcium hydroxide;
 Suspension Ne2 based on copper-calcium hydroxide;
« Powder containing hydroxide, aluminosilicate and cal-
cium sulfate, X-ray diffuser and technological additives.
Dental Kit “Cupratin” is a bactericidal system with highly
active hydroxocuprat. High alkaline medium of suspensions
(pH =12-12,5) and high content of hydroxide and calcium ox-
ide provides sterility and stimulates the formation of bone tissue.
Suspension Nel is a calcium hydroxide with distilled
water. Calcium hydroxide stimulates the formation of min-
eralized tissue. The bactericidal action of highly dispersed
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calcium hydroxide can be explained by alkaline proteolysis
and saponification of proteins of organisms.

Suspension Ne2 is an equilibrated system of copper-cal-
cium hydroxide with hydroxocuprat in water surrounding.
The antibacterial activity of copper ions is much higher
comparing to calcium hydroxide. The concentration of
copper ions in the suspension is 2,0-3,0%.

44 patients of male and female sex from 37 to 50 years
old without concomitant pathologies were examined. In
20 molars of the upper jaw and 24 molars of the mandible
chronic granulating periodontitis at the remission stage
without the presence of fistula was diagnosed.

All patients were examined according to the traditional
schema. Additionally, an X-ray diagnosis of teeth was per-
formed prior to treatment, immediately after treatment and
in 3- and 6-months term with the dynamic monitoring.

Patients were divided into 2 groups depending on the
treatment method used. Patients in the main group (24
persons) received a treatment method using the dental kit
“Cupratin” and patients of the control group (20 people)
used calcium-containing preparation “Calcisole-C”.

For the treatment of periodontitis a traditional method of chem-
ical and mechanical preparation was used. During the manipula-
tion a system of nickel-titanium tools “Protaper” [5, 6] was used.

In the main group irrigation of root canals was per-
formed with 3% solution of sodium hypochloride and 40%
citric acid solution. A suslpension of calcium copper (Ne 2)
was also used. When processing canals with a suspension
of copper-calcium hydroxide, hydroxocuprate ions are
converted into a low-soluble copper hydroxide, which
provides prolonged bactericidal, sterility and sealing of
the canal and the apical part.

After medical treatment of infected canals they were
obturated with paste which contained the powder with
a suspension of calcium hydroxide (Ne 1).

In the control group, the medical treatment of root canals
was performed using 3% solution of sodium hypochloride
and 40% solution of citric acid and temporary sealing of
the root canals with “Calcisole-C”.

After 6 months the root canals of teeth with chronic
granulating periodontitis of both groups were obturated
by cold lateral condensation gutta-percha method with the
usage of “Viedent” siller (by Vladmiva).

RESULTS AND DISCUSSION
We considered the area of the defeat decreased by 1/3 or
more from the size of the previous center as a positive

Table I. Camparison of treatment efficiency indicators for patients of the main and groups

Results
3 months 6 months

Groups

Reduction of % person Reduction of % person

the lesion area °P the lesion area °P
Main

(n =24) 1/2 920+1,2 2/3 950+1,3
Control 13 25,0+ 0,7% 172 73+ 1,28
(n=20)

Note * p <0,001 - the reliability of the difference between the indicators of the main and control groups.
**p <0,05 - the reliability of the difference between the indicators of the main and control groups.

™~

Fig. 1. Tooth 26 before treatment (control group).
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Fig. 2. Tooth 26 after treatment (control group).
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Fig. 3. Tooth 46 before treatment (main group).

result of treatment. The condition of pathologically altered
bone tissue after treatment was evaluated according to the
following parameters: size, contours, shadow intensity [3,
8]. During the observation period the patients showed
positive dynamics.

After 3 months the destruction spot in periapical tissues
decreased by 1/2in 92% + 1,2 cases in the researched group
of patients.

In the control group, the inflammation spot decreased
by 1/3 in 25% + 0.7 cases (Fig. 1, 2). Border of bone tissue
destruction became narrower. Pathologically modified
bone tissue was replaced by a fibrous tissue, that affected
in the change of intensity of the shadow. The periodontal
crack decreased in the upper third of the root.

During the examination of patients in the researched and
control groups the mucous membrane in the region of the pro-
jection of the top of the root did not have pathological changes,
palpation was painless. Percussion of teeth was painless in
patients of the researched group. In several cases a sensitive per-
cussion of teeth was observed in patients in the control group.

After 6 months of treatment the destruction of bone tissue
of patients in the main group decreased by 2/3 in 95% + 1.3
cases (Fig. 3,4).

In the control group positive dynamics was also noted. How-
ever, the percentage of positive results was lower. Regeneration
of the periapical lesion was 73% + 1.2 cases.

Complains in both groups of patient were absent. Objectively:
mucous membrane without pathological changes, palpation
was painless, painless percussion of teeth in all patients. Region-
al lymphatic nodes are not increased with palpation.

The obtained results allow us to recommend the usage of
the complex preparation of “Cupratin” for faster and com-
plete reduction of the periapical lesion for the treatment
of chronic granulating periodontitis with destruction of
bone tissue up to 0,6 cm.

CONCLUSIONS
Thus, the research results of the treatment of chronic
granulating periodontitis in patients of the researched

Fig. 4. Tooth 46 after treatment (main group).

group, where “Cupratin” was used was indicated its high
clinical efficacy.

Patients treated only with “Apex-Dent” the regeneration
process was significantly slower.

Consequently, usage of “Cupratin” enables to accelerate
the process of regeneration in osseous tissues in the locus
of periapical inflammation during the conservative treat-
ment of chronic granulating periodontitis more effectively.
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ABSTRACT

Introduction: The recently described anaplasmosis infection is widespread but concerns to the insufficiently known group of diseases.

The aim of our research is the development of uniform biological model for reproducing of artificial immunodeficient state by experimental anaplasmosis.

Materials and methods: Algorithm of experimental anaplasmosis reproducing, consisted of such consecutive stages: 1) artificial forming of the immunodeficient state at
nonlinear white mise (Mus musculus L.); 2) preparation of the tested biological material samples; 3) inoculation by prepared samples of the laboratory animals with the artificially
formed immunodeficient state; 4) sampling from the dead or slaughtered (by the method of chloroformed anesthesia) experimental animals of sectional material (organs and
targets tissues); 5) verification of aetiology by express detection of causative agents by the method of PCR in the selected samples of sectional material.

Results: Biological model of experimental anaplasmosis have been created suitable for realization of both diagnostic and epidemiological, epizootic, ecobiological and other
researches of different origin biological material samples, including samples of solid and liquid consistency material. Formed model realised in premature death of experimental
animals in 17.4 % cases; resulted in an onset of disease clinical signs without death during the term of supervision in 43.8 % cases; coursed in the ahsence of the expressed

symptoms of infection in 31.3 % cases.

Conclusions: Developed biological model of experimental anaplasmosis consists in that as laboratory animals with the increased sensitiveness to the infection and accumulation
of causative agent are used white nonlinear mice with the artificially formed immunodeficient state.

KEY WORDS: biological model, Mus musculus L., cyclophosphamide, anaplasmosis, Anaplasma phagocytophilum

INTRODUCTION

The recently described anaplasmosis infection is enough
widespread in the European countries concern to the
insufficiently known group of diseases. Anaplasmosis
is included in the group of transmissible infectious
diseases of man, cattle and mammals, and caused by
bacteria of the genus Anaplasma [1-4]. A decision val-
ue in diagnostics of the disease is taken the methods
of etiologic verification of anaplasmosis, so as clinical
course is characterized only by the syndrome of general
intoxication and, as a rule, not accompanied by specific
clinical displays [5-7].

Laboratory models for an artificial reproducing of
anaplasmosis at the experimental animals are actively
developed in different countries [8, 9]. The ultimate goals
of such researches are to study pathogenesis features;
identification of patterns of immunological reactions
and formation of specific and nonspecific immunity;
determination in vivo conditions of etiologic diagnostics
methods effectiveness (specificity, sensitiveness, produc-
ibility); efficiency of etiotropic therapy and methods of
specific immunoprophylaxis; identification of natural
reservoir of infection and mechanisms of pathogen
transmission.

Wiad Lek 2019, 72,9 czIl, 1761-1764

THE AIM

A research purpose is the development of uniform biolog-
ical model for reproducing of artificial immunodeficient
state by experimental anaplasmosis that is characterized
by simplicity of technological reconstruction, cheapness
and availability for wide practical usage.

MATERIALS AND METHODS
Algorithm of experimental anaplasmosis reproducing,
consisted of such consecutive stages: 1) artificial forming
of the immunodeficient state at nonlinear white mise
(Mus musculus L.); 2) preparation of the tested biological
material samples; 3) inoculation by prepared samples of
the laboratory animals with the artificially formed immu-
nodeficient state; 4) sampling from the dead or slaughtered
(by the method of chloroformed anesthesia) experimental
animals of sectional material (organs and targets tissues);
5) verification of aetiology by express detection of causative
agents by the method of PCR in the selected samples of
sectional material.

The artificial immunodeficient state for white nonlinear
laboratory animals was created by a single intracutaneous
injection of 250 ug/kg of cyclophosphamide in the form
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of medicinal preparation “Cyclophosphanum®” (publicly
traded company “Kyivmedpreparation”, Kyiv, Ukraine) 3-4
hours before introduction of samples of the investigated
biological material to animals. The intracutaneous method
of preparation introduction (unlike intraperitoneal) pro-
vided more even entering of preparation to the system of
blood circulation and hemopoietic organs, reduced speed
of preparation elimination from the animal organism, that
provided forming of more protracted at times (to 7-10
days) immunodeficient state, sufficient for reproduction
and accumulation of Anaplasma. Optimal fixed by us
empiric dose of preparation is 250 pg/kg. The injection
of this dose provides forming of the enough expressed
and stable immunodeficient state, and does not result
in unforeseeable death of part (about 12 % and more) of
experimental animals, that was marked at introduction of
500 ug/kg and more.

The selected samples of blood brought in sterile capacities
with an anticoagulant (with absent antimicrobial activity)
for prevention of blood coagulation. During realization of
our researches we used vacuum systems of blood sampling
Venosafe™, Terumo Europe N.V. (Belgium) and test tubes
VF - 052SDK (working volume of 2 ml) with the antico-
agulant K2-EDTA. The samples of blood were frozen by
single-phase at the temperature of -20 °C and unfrozen at
a room temperature that provided destruction of blood
cells and release of pathogen microcolonies. The samples
of biological material of solid consistency carefully homog-
enized (by trituration or grinding) and diluted with sterile
distilled water in 1:9 ratio (volume/volume, respectively)
with further mixing for formation of even suspension.
Before homogenization, the surface of ticks was disinfected
by immersion of them in 70 % ethyl spirit on 10 minutes.
We homogenized all body of the tick, as causative agents
could be in its different tissues and organs (salivary glands,
lymph, intestine etc.). For introduction to the laboratory
animals, we select the supernatant (after desilting and un-
assisted precipitation of fair-sized particles) of the homoge-
nized samples suspension. All manipulations at a selection
and preparation for research of biological material samples
were carried out in aseptic conditions, for prevention of
their additional contamination by extraneous microflora.

Samples of different biological material (in a volume 0,3
ml) were injected to nonlinear white mice with the artifi-
cially formed immunodeficient state intraperitonealy, that
provided a large area for the application of causative agents
with high authenticity of their contact with target-cells
(macrophages, leucocytes, erythrocytes etc.). The term of
observation of the infected experimental animals lasted
8-10 days as, in this period the concentration of causative
agents arrives at a maximal value in tissues and organs of
animals [8].

For exact verification of infectious process aetiology
from the dead and slaughtered animals (by a method of
chloroform hyperanesthetization), applied the most acces-
sible and technologically cheap standard variant of PCR.
Verification of ethology is based on the PCR detection of
basic clinically meaningful types of Anaplasma (A. phago-
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cytophilum) in the samples of blood (selected by puncture
ofheart with the observance of asepsis rules) of experimen-
tal animals infected by the investigated biological material
samples. Expediency of exactly selection of blood samples
is grounded by simplicity of executable for this purpose
manipulations, and also complete coincidence of our PCR
results (positive and negative) at parallel research of blood
and other tissues and organs (spleen, bone marrow, liver,
lymph nodes) samples, selected from the same experimen-
tal animals. We applied for reproducing standard PCR
accessible on the territory of Ukraine, relatively cheap and
already geared-up for the direct use of commercial sets of
reagents “IsoGene Lab. Ltd” (Moscow, Russian federation):
“Universal probepreparation reagents kit” - Diatom"DNA
Prep 100 (includes reagents for a selection and cleansing
of DNA from the samples of biological material with the
purpose of further amplification of its certain fragment);
“ DNA amplification reagents kit” - Gene Pak"DNA PCR
test: E2136 (includes reaction mixtures, with primer system
Eph for amplification of specific fragment of A. phagocy-
tophilum genome); “Marker of DNA molecular mass M50,
M100” — GenePak™ DNA Ladder M50, M100 (includes
DNA fragments mixtures of different molecular mass
which differs on 50 or 100 pair of nucleotides, respective-
ly, and used for size comparative identification of formed
amplicons at the reproducing of PCR with synthesized
primers); “Universal inner control UVK-90” (includes the
reagents sets for monitoring of possible DNA losses during
its selection from the investigated samples of biological
material and for determination of possible inhibition of
PCR in the process of its reproducing) [10].

The procedure was done strictly in compliance with the
Helsinki Declaration, European Convention for the protec-
tion of vertebrate animals (18.03.1986), European Economic
Society Council Directive on the Protection of Vertebrate
Animals (24.11.1986) after approval from the Regional
Ethical Review Board.

Statistical analyses were performed using the chi-square
test while comparing categorical variables. For all analyses,
p<0.05 was used to indicate statistical significance.

RESULTS

Biological model of experimental anaplasmosis created by
us is suitable for realization of both diagnostic and epide-
miological, epizootic, ecobiological and other researches
of different origin biological material samples, including
samples of solid and liquid consistency material, with the
absence and with the presence of contamination by an
extraneous microflora.

Under supervision of animals during an experiment
appeared their premature death and onset of clinical signs
of the disease: decline of mobility and appetite, inertness
at a tactile and sound irritation, hunched seat, lameness,
flatulence, loss an about 30 % of body mass. We conduct
determination and comparison of morbidity level (prema-
ture death and disease incidence) in three different groups
of laboratory animals: group Nel are control intact animals;
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group Ne2 are control animals with the artificially formed
immunodeficient state; group Ne3 are experimental animals
with the immunodeficient state infected by the samples of
the investigated biological material. The results of these
researches showed that unlike control animals from groups
Nel and Ne2, the experimental animals of group Ne3 pro-
duced clinically expressed disease. Thus in future it was
set at the usage of PCR method, that anaplasmosis, was
the reason of premature death of experimental animals in
17,4 % cases; resulted in an onset of disease clinical signs
without death during the term of supervision in 43,8 %
cases; coursed in the absence of the expressed symptoms
of infection in 31,3 % cases.

For confirmation of reproduction and accumulation of
Anaplasma in experimental animals of group Ne3 com-
parative (taking into account the positive result of PCR)
determination of corpuscular antigen amounts (cells and
microcolonies) of Anaplasma spp. bacteria was conduct-
ed by the method of indirect immunofluorescence assay
in the samples of the investigated biological material,
which was inoculated to experimental animals, and in the
samples of sectional material from the last - tissues and
organs which can contain most of the causative agents
cells (blood, spleen, bone marrow, liver, lymph nodes)
potentially. The results of these researches showed the ac-
cumulation of bacteria in tissues and target organs of the
infected animals, which exceeded the initial concentrations
of these microorganisms in the corresponding samples of
the investigated biological material more than in 10*-10°
times. In addition, comparative analysis of the results of
Anaplasma detection by PCR method in the same samples
of biological material without the usage and with the usage
of the pathogen reproduction and accumulation stage by
growing in in vivo conditions (offered biological model)
demonstrates the substantial (p<0,05) increase of causative
agents detection from 6,9 % to 18,4 %.

DISCUSSION
First of all researchers use at creation of experimental ana-
plasmosis biological models those types of animals, which
are natural owners for causative agents: horses, cattle,
sheep, white-tailed deer, dogs, pack rats and white-footed
mice [8, 9]. The usage of the indicated animals in an ex-
periment allows recreating the natural course of infectious
process with large authenticity, that allow to explain pe-
culiarities of course for different diseases in condition of
immunodeficient state [11, 12]. However, it has substantial
defects, related to their inaccessibility for wide application
in practice. high cost of such animals, difficulties of their
maintenance in laboratory conditions and technical com-
plications of experiment realization on them, and also
by limitations in possibility of standardizated laboratory
model creation for all Anaplasma species, that associated
with ability of every species of pathogen to multiply and
accumulate only in the certain type of sensible animals.
Therefore, the last years noted tendency to the increase
of researches, pointed at development technically of more

suitable models of experimentally reproducing anaplas-
mosis, based on the usage of the most widespread labora-
tory animals, — mostly mice, considerably rare - rats, guin-
ea-pigs, rabbits [13]. It should be noted that for ordinary
white nonlinear laboratory mice experimental anaplasmo-
sis, characterized by complete absence or extraordinarily
poorly expressed symptoms of disease without substantial
reproduction and accumulation of causative agents in their
organism, rapid elimination of them even in the conditions
of bacteraemia in experimental animals on the initial stage
after their infection. The indicated circumstances induce
researchers to apply the genetically cloned syngeneic lines
of mice with an innate immunodeficit and that charac-
terized by the high level of sensitiveness to the causative
agents of different infectious diseases [14]. However, such
linear animals are relatively expensive, scarce enough;
need the special terms for their isolated maintenance and
reproduction, which would prevent deaths of animals at the
casual infecting. It substantially complicates the stable pro-
viding of laboratories and their practical deployment with
linear immunosuppressive animals as a biological model.
Therefore, potentially most perspective for wide practical
application there can be a biological method, based on the
usage of white nonlinear laboratory mice with the induced
immunodeficient state. It is succeeded to form by the way
of introduction to the experimental animal of compounds,
which have a necessary spectrum of immunodepressive
action. Today there is a large list of medicinal preparations,
which are characterized by the polytypical mechanisms of
immunosuppression without the display of antibacterial
activity. It allows carrying out a reasonable choice for
application of exactly those preparations that provide the
adequate reproducing of the necessary immunodepressive
state for experimental animals with absence of undesirable
bactericidal or bacteriostatic action on Anaplasma.
Choice of preparation “Cyclophosphanum®” (publicly
traded company “Kyivmedpreparation”, Kyiv, Ukraine) for
the artificial forming of the immunodeficient state for white
nonlinear mice is reasonable due to the detailed study of its
mechanisms of immunodepressive action [14] and by the
absence of antibacterial activity, cheapness and availability.

CONCLUSIONS

1. Developed biological model of experimental anaplas-
mosis consists in that as laboratory animals with the
increased sensitiveness to the infection and accumula-
tion of causative agent are used white nonlinear mice
with the artificially formed immunodeficient state.

2. Biological model, based on intracutaneous introduc-
tion to the laboratory animals of immunodepressive
preparation “Cyclophosphanum®” in a dose 250 pg/
kg, is characterized by commonality and simplicity of
reproducing, considerably cheaper than analogues and
accessible for practical deployment.

3. Inoculation to white nonlinear mice with the artificially
formed immunodeficient state of biological material
samples, potentially infected by Anaplasma, allows
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promoting the level of causative agents detection (with
further verification by PCR method) in 2 times, that
can be used for anaplasmosis diagnostics in people and
animals by detection of causative agents in the samples
of biological material.
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ABSTRACT

Introduction: Herpes zoster (HZ), or shingles, is localized disease characterized by unilateral radicular pain and a vesicular rash limited to the area of skin innervated by a single
dorsal root or cranial sensory ganglion. Whereas varicella, or chickenpox, results from primary exogenous varicella-zoster virus (VZV) infection, HZ is caused by reactivation of
endogenous VZV that has persisted in latent form within sensory ganglia following an earlier episode of chickenpox.

The aim: To explore the clinical features, diagnosis, and treatment of CNS injury caused by VZV infection in a prospective single center study from January 2014 to January 2018.
Materials and methods: 117 adult patients, among which young women predominated with confirmed VZV infection were analyzed in the study. CSF and blood contents,
antibody for herpes zoster M and G classes, and MRI scans have been studied, but the crucial diagnostic sign was the presence of specific viral DNA in the CSF or blood. The main
clinical manifestations of the disease were ganglionitis and ganglioradiculoneuritis. Another brain lesion like uveitis, encephalitis and vasculitis were observed also. A clinical

case of an unusual course of VZV-infection is given.

Results and conclusions: The most common clinical variants of HZ were ganglionitis (69.7%). Cranial localization was observed in 31% of patients, spinal one —in 38.7%,

injury to the meninges was found in 16.3% of patients.

KEY WORDS: varicella-zoster virus, ganglionitis, ganglionneuritis, Ramsey-Hunt syndrome, vasculitis, encephalitis

INTRODUCTION

Herpes zoster (HZ) is an often painful disease caused by
varicella-zoster virus (VZV) infection. Zoster affects ap-
proximately 1,000,000 individuals in the U.S. per year. Most
patients are over age 60 [1] or immunocompromised [2].
The annual incidence of zoster is 5 to 6.5 per 1,000 patients
at age 60, who visit hospitals each year, increasing to 8 to
11 per 1,000 at age 70 [2]. Unlike varicella, which occurs
primarily in the spring, there is no seasonal predilection
for zoster. Patients with HZ complain of painful, vesicular
rashes with erythema, which usually take 3~4 weeks to
heal [3].

Varicella zoster virus (VZV) is an ubiquitious, exclu-
sively human neurotropic alphaherpesvirus that causes the
predominantly childhood disease chicken pox (varicella)
during primary infection of susceptible individuals. After
resolution of primary infection by the host immune sys-
tem, the virus can establish a life-long, latent infection in
cranial nerve ganglia, dorsal root ganglia and autonomic
ganglia along the entire neuraxis. At some stage later in
life, as cell-mediated immunity to VZV declines with age
or immunosuppression latent VZV eventually reactivates,
presumably in a single sensory neuron, to cause herpes zos-
ter (shingles). The reactivated virus multiplies and spreads
within the ganglion, infecting many additional neurons and
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supporting cells—a process that causes intense inflamma-
tion and neuronal necrosis, often followed by chronic pain
(postherpetic neuralgia or PHN) as well as myelopathy,
encephalitis, meningitis, Ramsay-hunt syndrome with
facial paralysis, retinal necrosis and cerebellitis [4-7]. VZV
is able to replicate in the walls of cerebral arteries, causing
vasculopathy and VZV-associated small vessel disease [8,
9]. Due to macrovascular disease, granulomatous angiitis
often develops, which leads to stroke [10]. VZV-associated
small vessel disease has such manifestations as migraine,
convulsions, paralysis, and cognitive impairment. HZ is
predominantly a marker of immunodeficiency [11]. VZV
reactivation can also produce pain without rash (zoster
sine herpete). In fact, all neurological complications of
VZV reactivation can occur without rash. More than 90%
of adults in the World have serologic evidence of prior
VZV infection. Consequently,latent VZV is present in the
sensory ganglia of virtually every olderadult. Thus,almost
every older adult in the Ukraine is at risk of developing
herpes zoster. In recent years, an increase in the number
of patients with herpes zoster is noted not only among the
elderly, but also a shift in diseases towards the middle and
younger age [8]. Because VZV becomes latent in ganglia
along the entire neuraxis, zoster can develop anywhere
on the body. Zoster can affect all cranial nerves [12] and
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spinal nerves at all levels; zoster can also be associated with
lower motor neuron type weakness in the arm or leg [13],
diaphragm [14] or abdominal muscles [15].

THE AIM

To explore the clinical features, diagnosis, and treatment
of CNS injury caused by VZV infection in a prospective
single center study from January 2014 to January 2018.

MATERIALS AND METHODS

117 patients aged 18 to 74 years old, meeting the initial
criteria of CNS disorders caused by VZV were enrolled in
the study. VZV-etiology of the nervous system lesions was
confirmed by the presence in patients of a typical exanthe-
ma, clinical neurological analysis, neuroimaging, as well
as the identification of VZV infection markers (viral DNA
and IgM antibodies). Among the examined patients, 62
(53.4%) were female and 55 (46.5%) males. Young people
were predominant.

All experiments have been examined and approved by
the appropriate ethics committee and have therefore been
performed in accordance with the ethical standards laid
down in the Declaration of Helsinki.

RESULTS AND DISCUSSION
The main clinical manifestations of the VZV neuroinfec-
tion were ganglionitis and ganglioradiculoneuritis - in 81
(69.8%) patients. Cranial ganglioneuritis were detected in
36 (31.0%). Most commonly affects Gasser’s ganglion — in
28 (24.0%) patients, less commonly - cranial nodes - 8
(6.8%). Isolated lesion of the first branch of the trigeminal
nerve was observed in 21 patients, the second - in 5 one,
the third - in 2 one. HZ is commonly associated with severe
diffuse headache, and unilateral pain, which often precedes
the rash by several days; pain usually accompanies the der-
matomal rash of herpes zoster. In 9 patients with a defeat of
the first branch of the trigeminal nerve the conjunctivitis
on the side of the lesion developed, in 2 - keratitis, and one
— uveitis. The defeat of the second and third branches of
the trigeminal nerve was accompanied by the appearance
of arash on the mucous palate, inner surface of the cheeks,
and lips. In 3 patients, paresis of the eye muscles was ob-
served. Herpes zoster is virtually impossible to diagnose
until the characteristic vesicular dermatomal rash appears.
In 8 patients with lesions of the cranial nerve and the
tympanic strike - Ramsey-Hunt’s syndrome were diagnosed.
Vestibular, trigeminal, facial and sublingual nerves were also
involved in the process. The rashes were localized on the skin
of the auricle, external auditory canal, anterior surface of the
tongue, posterior surface of the palate. Vestibular disorders,
partial loss of hearing, peripheral paresis of mimic muscles
accompanied with pain of neuralgic in nature, paresis of
soft palate and disturbance in swallowing were observed.
Spinal ganglia were involved in 45 (38.7%) patients.
Lower cervical and upper chest regions were implicated in
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9 of them, chest - in 30, and lumbar sacral - in 6 patients.
In the clinical picture of ganglionitis of the lower cervical
and upper chest localization burning pain in the hand,
sensation of swelling of the brush, muscles hand paresis
dominated. Shingles pains, and paresthesia were noted in
all patients with lesions of the thoracic ganglia. Weakness
of the abdominal wall, decreased muscle tone, imitate
neoplasia formation in the abdominal cavity of 3 patients.
In 26 patients there was a defeat of several sensitive nodes.
Spastic paresis, and central type function disturbance of
the pelvic organs developed in 4 patients.

Ganglionitis of the lumbosacral region are charac-
terized by the rash localized on the skin of the lumbar,
buttocks, lower extremities, accompanied by significant
pain syndrome, symptoms of the tension of the spinal
nerve roots, weakness of the lower extremities, violation
of the urination and defecation, which was considered as
myeloganglionitis.

Meningoencephalitis has developed in 6 patients, in 3 -
on the underlying defeat of the Gasserov’s node, and 3 - in
the defeat of the thoracic spin ganglia. In 2 cases, VZV-en-
cephalitis was not accompanied by a defeat of other parts
of the nervous system. Common symptoms were observed
in all patients; meningeal contractures were moderate in 11
patients. Lymphocytic pleocytosis was found in the liquor.
Meningitis in 13 patients accompanied with rashes in some
spinal dermatomes. In one 18 years old patient with injury
of the first branch of the Gasserov’s node on day 7 after the
onset of the disease contralateral hemiparesis developed.
Ultrasound analysis of intracranial vessels, had shown
a reduced blood flow in the system of the middle cerebral
artery on the side of herpetic defeat, and signs of venous
discirculation. The event was considered as the onset of
cerebral angiitis.

The participation of VZV in lesions of the nervous sys-
tem is hard to detect and prove hard to prove when there
are neurological symptoms but no typical exanthema and
indication on HZ in the history. 10 (8.6%) patients, have
radicular pains in the chest dermatomas without anam-
nestic HZ. In 5 (4.3%) patients with cephalgic syndrome,
cognitive impairments, multiple small subcortical foci in
the hemisphere white matter VZV-vasculopathy was diag-
nosed, although there was no herpes history. CSF samples
analysis revealed specific antibodies, and VZV DNA.

CASE PRESENTATION

A 34-years-old mail, invalid of the IIT group, presented to
The Center of Infectious Disorders of the Nervous System
(CIDNS, Kyiv, Ukraine) in 07.09.2017 with complaints of
a sharp weakness in the left limbs, left side partial loss of
vision and hearing, double vision, headaches, weakness,
dizziness, decreased ability to work and coordination,
subfebrile. It is known from the medical history that he is
ill from the middle of August 2017, when being treated in
a local hospital for ketoacidosis, acute left-sided weakness
and problems with vision and hearing suddenly appeared.
He underwent MRI (figure 1) which showed a massive
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Fig. 1. Made on admissionin a hospital, the MR image s a coronal slice of T2
FLAIR sequence showing massive area of intensive signal in the cerebellum
and its legs, with a defeat of the brain stem.

formation in the cerebellum, possibly a tumor. After con-
sulting a neurologist and a surgeon, the patient was referred
to a CIDNS with suggestive diagnosis focal brain damage,
probably infectious or malignant genesis. History of life: it
is afflicted with chronic gastroduodenitis, spinal osteochon-
drosis, insulin-dependent diabetes mellitus (from 2013),
stage of decompensation, ketoacidosis. In 2013, laparotomy
with resection of pancreatic cysts was performed. He is al-
cohol abuser. He suffered chickenpox in childhood.

On admission: general condition of moderate severity. The
emotionally labile, contact, answer the question adequately.
Skin and mucous membranes of normal color, mucous
pharynx is hyperemic. Injection of vessels of sclera. Pupils
are the same, photoreaction is not reduced. Eyelid tremor
with ptosis of the left eyelid, and not completed convergence,
more right, are observed. There are left, horizontal nystag-
mus, smoothness of the left nasolabial fold, deviation of the
tongue and uvula to the left. Muscular strength is reduced on
the left limbs (hand to 3 points, foot up to 2 points). Abdom-
inal reflexes are absent. Tendon reflexes on the upper limbs
saved, S> D, on the lower extremities S> D. Barre-probe as
well as Gordon, Stryumpel Sharapov, Babynsky symptoms
were positive on the left side. Meningeal symptoms were
not detected. He performed the coordinate tests with light
intent. In the Romberg pose he fell to the left and back. The
function of pelvic organs was not disturbed.

On admission, the blood analysis had shown normocyto-
sis (5x 10° /1) with relative lymphocytosis (50%), increase
gamaglutamyltransferase (59.8U/l), and hyperglycemia
(15.9 mmol /1). IgM antibodies to VZV and elevated lev-
els of autoantibodies to neuroantigens were also detected
(BMP 0f42.8 U/ ml, S-100 0of 13.9 U/ ml, NSE of 32.8 Un
/ ml, GHMA of 37 Un / ml). All CSF indicators were within

Fig. 2. MRI-picture of the residual effects of inflammation in the cerebellum
3 months after discharge.

normal range. Microflora, herpesvirus DNA, toxoplasma
and mycobacterium tuberculosis have not been detected.

The presumptive diagnosis was: encephalitis with lesion
of cerebellar and brain structures, pronounced vestibular
atactic, cerebrospinal symptoms, left-side hemiparesis,
polyneuropathy, underlying with VZV infection in the
phase of reactivation. Diabetes mellitus type 1, severe
course, stage of decompensation. Chronic gastroduode-
nitis. Osteochondrosis of the lumbar spine.

He was treated with iv acyclovir, 1500 mg / per day; hu-
man immunoglobulin for ivadministration, neuroprotec-
tive, hepatoprotective, and anti-inflammatory therapy. As
aresult of treatment, stay of the patient improved: increased
muscle strength, vision and hearing normalized, polyneu-
ropathy, and ataxia almost disappeared, glucose blood
level normalized. IgM VZV antibodies in the blood test
of September 20, 2017, were not detected. The patient was
discharged for further outpatient treatment. Three months
after discharge, the control test of CSF sample revealed
not VZV DNA nor antibodies against virus. The level of
autoantibodies to neuroantigens became almost normal.

CONCLUSIONS

The most common clinical neurological variations of HZ
were ganglionitis (69.7%) had cranial localization in 31%
of patients with spinal - 38.7%, the defeat of the menin-
ges - the 16.3% lumbar puncture should be conducted in
patients with herpes zoster, especially with lesion of cranial
ganglia. Lack typical exanthema not preclude nervous
system VZV and should use targeted methods etiology
decoding process, cerebrospinal fluid testing for DNA
specific antibodies.
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ABSTRACT

Introduction: On the pharmaceutical market of Ukraine, there are six international non-proprietary names of proton pump inhibitors (PPls) — Omeprazole, Pantoprazole,
Lansoprazole, Rabeprazole, Esomeprazole, Dexlansoprazole, which differ in a number of pharmacokinetic and pharmacodynamic parameters, safety profile, range of dosage
forms and their cost.

The aim: To investigate the competitiveness of proton pump inhibitors registered in Ukraine by comparing the parameters of their quality properties using the method of
qualimetric analysis.

Materials and methods: Qualimetric analysis is based on the deductive-axiomatic approach, which allows quantifying the qualitative properties of drugs and determining
the degree of competitiveness of each of them in the pharmaceutical market of Ukraine. The qualitative properties of PPls in terms of consumer are efficacy, safety, convenience
of use and cost. The subject of the study was 133 trademarks of PPIs registered in Ukraine.

Results: The highest qualimetric values were obtained by omeprazole (K*= 0.73) and its S-isomer esomeprazole (K = 0.66). Pantoprazole was inferior to them to a certain
extent (K= 0.64). Lansoprazole (K= 0.53), rabeprazole (K* = 0.50) and dexlansoprazole (K* = 0.44) had the lowest values of the quality indices.

Condlusions: According to the results of the study of the PPIs’competitiveness for parameters characterizing efficacy, safety, convenience of use and cost, assessed by qualimetric

analysis, it has been established that the most completely and qualitatively satisfying consumer’s needs are omeprazole and its S-isomer, esomeprazole.

KEY WORDS: Competitiveness, Proton pump inhibitors, Pharmaceutical market, Qualimetric analysis, Ukraine

INTRODUCTION

Proton pump inhibitors (PPIs) are “drugs of choice” for the
treatment of acid-related gastrointestinal diseases such as
benign peptic ulcer and duodenal ulcer, gastroesophageal
reflux disease (GERD), Zollinger-Elison syndrome [1].

The pharmaceutical market of Ukraine currently of-
fers six international nonproprietary PPIs: Omeprazole
(A02BCO1), Pantoprazole (A02BC02), Lansoprazole
(A02BCO03), Rabeprazole (A02BC04), Esomeprazole
(A02BCO05), Dexlansoprazole (A02BC06) [1].

The basis of the molecular structure of all PPIs is the
heterocyclic core of benzimidazole, which causes a single
mechanism of action and the same efficacy of PPIs in the
treatment of the acid-related diseases of the gastrointestinal
tract [2].

PPIs differ in the structure of radicals on pyridine and
benzimidazole cycles, which causes some difference in
the pharmacokinetic and pharmacodynamic properties of
these drugs [3, 4]. The peculiarities of the pharmacokinetic
and pharmacodynamic profiles of certain PPIs may affect
the patient’s compliance and, consequently, the effective-
ness of PPIs.

Qualimetric analysis allows comparing the proton pump
inhibitors for the pharmacokinetic and pharmacodynamic
parameters, the safety profile, the range of available dosage
forms and their cost [5, 6, 7, 8].

Wiad Lek 2019, 72,9 czIl, 1769-1773

The basis of the qualimetric analysis is deductive-axi-
omatic approach, which allows quantifying the qualitative
properties of drugs and determining the level of compet-
itiveness of each of them in the pharmaceutical market
(5,6,7,8].

THE AIM

The objective of the paper is to investigate the competi-
tiveness of proton pump inhibitors registered in Ukraine
by comparing the parameters of their quality properties
using the method of qualimetric analysis.

MATERIALS AND METHODS

The subject of the study is the 133 trade names of proton
pump inhibitors registered in Ukraine - Omeprazole (28
TN), Pantoprazole (54 TN), Lansoprazole (5 TN), Rabepra-
zole (15 TN), Esomeprazole (29 TN) and Dexlansoprazole
(2TN) [1].

Since qualitative properties of drugs are constant ob-
jective parameters, the qualimetric analysis was carried
out by the non-expert (also known as analytical) method.
The qualimetric analysis included the following steps: 1)
determining the property indicators characterizing the
PPIs and creating a so-called «property tree» in the table
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form; 2) calculating the values of the weight factors of the
individual properties; 3) defining the values of absolute
property indices including reference and acceptable values
for property indices; 5) bringing the values of absolute
property indices to one unit of measure (relative property
indices); 6) defining the values of objects quality indices;
7) the ranking of PPIs [6, 8].

RESULTS
The qualitative properties of PPIs in terms of consumer are
efficacy, safety, convenience of use and cost.

Indicators that characterize the efficacy of PPIs were the
following pharmacokinetic and pharmacodynamic pa-
rameters, such as the absolute bioavailability, the median
time to reach to C__ (t_ ), 24-hour median intragastric
pH, the mean percent duration of time with intragastric
pH >4 and the number of clinical indications approved in
the instructions for the medical use of PPIs.

Indicators that characterize PPIs’ safety were PPIs acid
trapping, the number of adverse reactions that may occur
ata frequency of > 1%, the possibility of appointment in he-
patic and renal insufficiency without dose adjustments, the
possibility of use for children and elderly, the possibility of
use for pregnant women and women during breastfeeding.

Indicators characterizing PPIs’ convenience of use were the
market availability of brand-name drugs, generics, OTC-
drugs, registration of parenteral dosage forms and children’s
medical forms, the number of registered doses in Ukraine.

The average cost of the oral dose was chosen as an indi-
cator that characterize PPIs’ cost.

The property weight factors were determined by the
Delphi method with the participation of five experts and
calculated according to the formula [8]:

Where G, - the property weight factor;

G, - the weight of the individual properties for 5-point
scale;

JG’ - the total value of the weight of the individual
properties.

It was established, that the most significant property
weight factors of PPIs were 24-hour intragastric pH, the
mean percent duration of time with intragastric pH > 4,
the number of clinical indications and the possibility of
use for children (G, = 0.06).

“Tree of properties” and the property weight factors of
PPIs are provided in Table I.

The value of absolute property indices - efficacy, safety
and convenience of use were determined by the docu-
mentary method with instructions for the drug’s use. The
value of the cost absolute property was determined by
the calculation method. Quantitative assessment of the
absolute property indices were carried out on a scale of
absolute values [8].
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To bring the values of absolute property indices to one
unit of measurement and provide their comparability among
themselves, the conversion of absolute indices into relative
ones was carried out using the rationing operation [8]:

0,-a"

K= a7 -q"

Where K. - the relative index value;

Q, - the absolute property index value;

q,’é’f reference value of the absolute property index;

q’? - acceptable value of the absolute property index.

The quality index (K*) of PPIs was calculated as arith-
metic average by the formula [6, 8]:

= Z K,G/
i=1

Where K* - the quality index;

G- the property weight factor;

sz - the relative index value;

n - the number of indicators of the object properties
taken into account.

Table I presents the results of a qualitative analysis of PPIs.

Thus, it was found that omeprazole (K* = 0.73) and esome-
prazole (K* = 0.66) had the highest qualimetric rating. Pan-
toprazole was inferior to them to a certain extent (K* = 0.64).

Lansoprazole (K*= 0.53), rabeprazole (K* = 0.50) and
dexlansoprazole (K* = 0.44) had the lowest values of the
quality indices.

DISCUSSION
This study was conducted to quantify the competitive
advantages of IPPs.

The quality index is a complex parameter that represents
the sum of intermediate indicators - the quality indices of
efficacy, safety, convenience of use and cost.

Thus, it was found that the highest quality index of
efficacy, had esomeprazole (K* icaey = 0-22). This is due to
the high bioavailability (89 %) of esomeprazole, the fast
achievement of the peak concentration of the drug in the
blood (1-2 hours), the high antisecretory effect (24-hour
median intragastric pH is 4.8+0.7) and the duration of
PpH > 4 in the stomach during 15,5 hours (64.6%+15.2).

Lansoprazole (K* ficacy = 0-20) is slightly inferior to esome-
prazole in terms of the quality index of efficacy. The only com-
petitive advantage of lansoprazole compared to esomeprazole
is large quantity of the clinical indications for use (10 vs. 7).
Unlike esomeprazole, lansoprazole is recommended for heal-
ing of active benign gastric ulcer and active duodenal ulcer,
maintenance of healed duodenal ulcers in adults [13, 16].

Dexlansoprazole, the proton pump inhibitor of the last
generation, ranks third in terms of the quality index of
efficacy (K* gicaey = 0" 17). Despite the competitive values of
pharmacokinetic and pharmacodynamic parameters, dex-
lansoprazole has only three indications — healing of erosive
esophagitis, maintenance of healed erosive esophagitis and
treatment of symptomatic non-erosive gastroesophageal
reflux disease [13, 20].
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Table L. The property weight factors of PPIs

Property indicators

The weight of the criterion for

The property weight factor,

5-point scale (average value), G', G’
Efficacy
The absolute bioavailability, % 3,80 0,05
The median time (T__) 3,40 0,05
to peak plasma concentrations (C_ ), h
24-hour median intragastric pH 4,40 0,06
Mean percent duration of time with intragastric 4,80 0,06
pH>4,%
Clinical indications, units. 4,80 0,06
Safety
Acid trapping (pKa) 3,00 0,04
Number of most common adverse reactions in adults 3,80 0,05
(incidence > 1 %)
The possibility of use in liver failure 3,40 0,05
The possibility of use in renal failure 3,40 0,05
The possibility of use for children under 12 years 4,40 0,06
Possibility of use for elderly people without dose 2,60 0,03
adjustment
Possibility of use for pregnant women 4,00 0,05
Possibility of use for women during breastfeeding 3,80 0,05

Convenience of use

Registration of brand-name drugs in Ukraine 4,00 0,05
Registration of generics in Ukraine 3,60 0,05
Registration of OTC-drugs in Ukraine 4,00 0,05
Registration of parenteral dosage forms 3,60 0,05
Registration of children’s medical forms 3,60 0,05
Number of registered doses, units. 3,00 0,04
Cost
The average cost of the oral dose, UAH. 3,60 0,05
TOTAL ZG"’. =75,00 1,00

The lowest value of the quality index of efficacy was es-
tablished for rabeprazole (K" =0.13), which is due to
the lack of competitive advantages of its pharmacodynamic
and pharmacokinetic parameters compared to other IPPs.

Calculation results of the quality index of safety showed
that omeprazole (K" =0.28) and its S-isomer esomepra-
zole (K* _ =0.25) were identified as the safest. These drugs,
unlike other PPIs, are allowed during pregnancy [15-20].

The lowest value of the quality index of safety was found
in rabeprazole (K* . =0 16). Due to low acid trapping (pKa
=4.9), rabeprazole as limited use in pediatric practice [12,
18]. The ability of rabeprazole to work in a wide range of pH
enables it to inhibit proton pump of the immune system cells
[3, 14], which causes a number of specific adverse reactions,
in particular, Flu-like symptoms, infections and inflamma-
tion of the throat and lining of the nose [18].

It is necessary to mention that all PPIs may be prescribed for
hepatic and renal insufficiency without dose adjustment [15-20].

According to the quality index of convenience of use, it
has been found that the most fully satisfying the needs
of consumers are drugs of omeprazole (K* = 0.24)
and pantoprazole (K* =0.22) registered in Ukraine.
In particular, OTC-forms of these drugs are available for
consumers.

It should be noted that in Ukraine there are very limited
presented children’s dosage forms of IPPs. Among the IPPs
registered in Ukraine in the form of powder or granules for
preparing oral suspensions, only omeprazole is available in
one trade name of Indian production. In addition, a dis-
tinctive feature of the pharmaceutical market in Ukraine
is non-availability of the brand-name drugs of omeprazole
and lansoprazole.

Drugs of omeprazole (K* g = 0.05) have a competitive
advantage in terms of the quality index of cost, which is
due to the low average cost of the oral dose. The drugs of
lansoprazole, rabeprazole and pantoprazole follow ome-
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Table II. Results of qualimetric analysis of proton pump inhibitors in Ukraine

Reference Acceptable INN
. . . value, value, ~
CIE TSGR D AT qu qmj Omeprazole Lansoprazole Pantoprazole Rabeprazole Esomeprazole Dexl::lseopra
i i
Efficacy
60* 80-90 77 52 89* Not found
e absolute absolute 9% 50 [9,15] [9, 16] [9,17] [9, 18] (9] [11,20]
Y, 7o relative 0,25 0,75 0,68 0,05 0,98 0,75
The median time absolute 1.5(1-2) 1.75(1.5-2) 25 3.5(2-5) 1.5(1-2) 1.5(1-2; 4-5)
(Tmax) to peak plasma 1 5 [15] [16] [9,17] [9,18] [19] [11,20]
concentrations (Cmax), h relative 0,88 0,81 0,63 0,38 0,88 0,88
Mean intragastric absolute 3.5+1.0 4.1+0.7 35+14 4.5+0.5 4.8+0.7 4.55
pH+standard deviation [10] [10] [10] [10] [10] [20]
over 24 h after multiple 55 2.1
doses of PPIs for healthy relative 0,41 0,59 0,40 0,71 0,79 0,72
volunteers
Mean percent duration absolute 48.7+20.5 55.1+14.4 53.6+19.8 57.7+14.2 64.6+15.2 71
of time with intragastric [10] [10] [10] [10] [10] [20]
pH > 4 after multiple 79,8 28,2
doses relative 0,40 0,52 0,49 0,57 0,71 0,83
of PPls %
L . absolute 10 [4, 15] 10 [4, 16] 714,17] 71[4,18] 71[4,19] 3[4,20]
Indications, units relative 10 3 1,00 1,00 0,57 0,57 0,57 0,00
The quality index of 0,17 0,20 0,15 0,13 022 0,17
efficacy, K* efficacy
Safety
. . absolute 4,13[12] 4,01[12] 3,96 [12] 4,912] 4,13[12,21] 4,01[12]
Acid trapping (pKa) relative 30 >0 0,44 0,50 0,52 0,05 0,44 05
Number of mostcommon  apsolute 6[15] 4116] 70171 5[18] 6[19] 5120]
adverse reactions in adults 1 10
(incidence > 1 %) relative 0,44 0,67 0,33 0,56 0,44 0,56
The possibility of usein  apsolute Yes [15] Yes [16] Yes [17] Yes [18] Yes [19] Yes [20]
liver failure without dose Yes No
adjustment relative 1,00 1,00 1,00 1,00 1,00 1,00
The possibility of usein  apsolute Yes [15] Yes [16] Yes [17] Yes [18] Yes [19] Yes [20]
renal failure without dose Yes No
adjustment relative 1,00 1,00 1,00 1,00 1,00 1,00
The possibility of use for __absolute Yes No Yes [4, 15] Yes [4, 16] Yes [4, 17] No [4, 18] Yes [4, 19] No [4, 20]
children under 12 years relative 1,00 1,00 1,00 0,00 1,00 0,00
Possibility of use for absolute Yes [15] No [16] Yes [17] Yes [18] Yes [19] Yes [20]
elderly people without Yes No
dose adjustment relative 1,00 0,00 1,00 1,00 1,00 0,00
Possibility of use for absolute Yes No Yes [15] No [16] No [17] No [18] Risk/benefit [19] No [20]
pregnant women relative 1,0 0,00 0,00 0,00 0,5 0,00
Possibility of use forwomen __absolute Yes No No [15] No [16] No [17] No [18] No [19] No [20]
during breastfeeding relative 0,00 0,00 0,00 0,00 0,00 0,00
The quality index of 028 0,21 023 0,16 025 018
safety, K¥satery
Convenience of use
Registration of brand- absolute Yes No No [1] No [1] Yes [1] Yes [1] Yes [1] Yes [1]
name drugs in Ukraine relative 0,0 0,0 1,0 1,0 1,0 1,0
Registration of generics absolute Yes No Yes [1] Yes [1] Yes [1] Yes [1] Yes [1] No [1]
in Ukraine relative 1,0 1,0 1,0 1,0 1,0 0,0
Registration of OTC- absolute Yes No Yes [1] No [1] Yes [1] No [1] No [1] No [1]
drugs in Ukraine relative 1,0 0,0 1,0 0,0 0,0 0,0
Registration of parenteral absolute Ves No Yes [1] No [1] Yes [1] Yes [1] Yes [1] No [1]
dosage forms in Ukraine relative 1,0 0,0 1,0 1,0 1,0 0,0
Registration of absolute Yes [1] No [1] No [1] No[1] No [1] No [1]
children’s medical forms - Yes No
(suspension for oral use) relative 1,0 0,0 0,0 0,0 0,0 0,0
Number of registered absolute 3 1 3[1] 2[1] 2[1] 2[1] 2[1] 2[1]
doses, units. relative 1,0 0,5 0,5 0,5 0,5 0,5
The quality index of
convenience of use, 0,24 0,07 0,22 0,17 0,17 0,07
KK convenience
Cost
20 mg- 30mg- 20 mg - 20mg - 20 mg - 30mg -
The grsrggfecﬁ;ﬁ“he absolute 2,00 20,00 2,15 22] 4,07 22] 6,16 [22] 5,44 [22] 13,0022] 13,99 22]
! ) relative 0,99 0,89 0,77 0,81 0,25 0,33
The quality index of 0,05 0,04 0,04 0,04 0,01 0,02
cost, K*cos
The quality index, K 0,73 0,53 0,64 0,50 0,66 0,44
Rank 1 4 3 5 2 6

Note: * — the absolute bioavailability of repeated doses.
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prazole. Drugs of esomeprazole and dexalanesoprazole
have the highest average cost of the oral dose.

CONCLUSIONS

According to the results of the study of the PPIs’ com-
petitiveness for parameters characterizing efficacy, safety,
convenience of use and cost, assessed by qualimetric anal-
ysis, it has been established that the most completely and
qualitatively satisfying consumer’s needs are omeprazole
and its S-isomer, esomeprazole.
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ABSTRACT

Introduction: Engaging in sex, which is obligatory associated with the extraordinary risks of harm to their own safety and physical health, can be considered as one of the
variants of self-destruction.

The aim is to analyze the leading descriptors and predictors of self-destructive behavior among female sex workers, on the basis of which to propose measures for their
psycho-correction.

Materials and methods: The main group of the study was 135 women - female sex workers, a comparative group of 50 women who had no relation to such activities. The
research methods were clinical-psychological, socio-demographic, psycho diagnostic, mathematical-statistical.

Results: Suicidal mood was investigated as a descriptor of self-destructive behavior in female sex workers. Features of suicidal ideas and the basis of committing suicide are
revealed. The motivating emotions of a suicidal act are shame, anger and resentment. Psychological protection as a mechanism for maintaining risky sexual behavior has been
studied. Identified destructive forms of primitive level mechanisms of psychological defense. It was revealed that in women engaged in prostitution the overall viability is not
sufficiently formed, mainly due to the low level of inclusion. The presence of sacrifice in the form of increased propensity to active victim behavior has been established. An
increased tendency toward an active type of victim behavior has been established. Leading individual psychological and behavioral patterns in the genesis of self-destructive
behavior in female sex workers have been identified and its clinical and psychological options have been singled out. Based on the data obtained, a program of measures for
differentiated psycho-correction of self-destructive behavior among female sex workers was developed.

Conclusions: As a result of work, the conceptualization of occupation of prostitution as a self-destructive behavior is grounded. The isolation of its specific pathognomonic
psycho-emotional, individual psychological and behavioral features, made it possible to propose effective measures of its psycho-correction and of psycho-processing.

KEY WORDS: prostitution, self-destructive behavior, psychological correction

INTRODUCTION

The study of the phenomenon of commercial sex is carried
out from the moment of its occurrence, that is, throughout
the history of mankind. As a phenomenon of commercial
sex, and the features of people engaged in sex business have
always attracted the attention of researchers. Attempts to
understand the origins and risks of this activity were made
by scientists from various fields and spheres of scientific
knowledge - sociology, cultural studies, anthropology,
jurisprudence, medicine and psychology [1 - 9]. How-
ever, until now, there is no consensus among scientists
of the medical and psychological direction regarding its
conceptualization and origin. It is considered within the
framework of deviant, and auto-aggressive, and self-de-
structive behaviors, such as the propensity to dependence
illnesses [10 - 16]. In our opinion, engaging in commercial
sex, which is obligatory associated with unimportant risks
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of harm to one’s own safety and physical health, can be
interpreted as one of the variants of self-destruction, as
well as the tendency to addictive behavior in any form of
implementation [17-19].

THE AIM

The purpose of the publication - based on the hypothe-
sis of conceptualizing of engaging in commercial sex as
self-destructive behavior, to define its leading descriptors
and predictors, on the basis of which to propose measures
of their psycho-correction.

MATERIALS AND METHODS

By providing informed consent, 185 women -residents of
the big city of Ukraine participated in the research. The
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research was conducted in the «Communicator Center
for Workers of Commercial Sex» on the basis of the All-
Ukrainian Charitable Foundation «Drop In Center». The
main group (MG) of the research was 135 women -female
sex workers (FSW), comparative (GC) 50 women who had
no relation to this activity.

The age of women MG was between 18 and 41 years
(mean age 26.0 + 6.2 y.). 43.7% of them had higher edu-
cation, others - secondary / secondary special education.
14.1% were in active marriage, 23.7% - lived in a civil
marriage, others were unmarried. Almost half of the
women (49.6%) had children (31.9% - brought up a child,
17.8% - two children). The overwhelming majority - 94.1%
of women came from other cities (41.5%) or settlements
(52.6%) of Ukraine. The average length of commercial sex
on the sample was 4.8 + 5.8 years, of which 60.0% worked
in the sex business less than 3 years. 69.6% provided sex
services in a specialized premise, and the rest 30.4% - in
their apartment. In addition, 83.0% also worked on the
call, leaving for clients. The experience of using narcotic
substances was 45.9%, while other 54.1% did not use drugs.
77.0% used alcohol (at the level of harmful or dangerous
use). The average age of the beginning of sexual life in the
surveyed MG is 16.02 + 2.8 years, which is not identical
to the age of the first sexual experience, since most wom-
en (83.7%) talked about the presence of sexual abuse in
childhood and subjectively did not perceive this event as
the beginning of sexual life. The GC includes 50 women
who never offered sexual services for rewards, aged of 18
to 40, 64.0% of which had higher education, 36.0% had
secondary education, the average age of their sexual life
was 17.1 + 1.9 years.

The research methods were socio-demographic, clini-
cal-psychological, psycho- diagnostic, systemic-structural
analysis of sexual health and mathematical and statistical.
Psycho-diagnostic study tools consisted of: Colombian
scale for assessing the severity of suicide (C-SSRS) [20];
the questionnaire “The Index of Life Style” by R.Plutchek,
G.Kellerman, H.R.Conte [21], the method of characteriz-
ing the accentuations of the character of K. Leonhard - G.
Shmyshek [22], “The method of research of predisposition
to victim behavior” O.O. Andronikovka, modified for in-
terrogated adults [23], durativity test of S.R. Maddi in the
adaptation of D. A. Leontiev, O. I. Rasskazova [24]. The
statistical processing of the obtained results and indicators
was carried out by means of the method of determining the
significance of the differences in the samples (in accordance
with the t-criterion of the Student, the Fisher-¢-criterion,
and the Mann-Whitney criterion for non-parametric
samples). Mathematical processing was carried out with
using of the package of computer programs Excel and SPSS
16.0 for Windows.

RESULTS

An analysis of the presence and structure of suicidal ideas
revealed shocking results: 129 women (95.6%) had a history
or present desire to die in the form of “I want to be dead

or go to bed and not pretend to be”; 124 women (91.9%)
thought about committing suicide; 46 women were con-
templating a suicide without a specific plan (34.1%); 29
women (21.5%) had intentions to act; 54 persons intend-
ed to carry out a detailed planned suicide (40.0% of the
surveyed). 56 women (41.5%) tried to commit suicide by
making a real attempt, carried out preparatory actions - 55
(40.7%) of the surveyed, but 38 people (28.1% of the total
number of surveyed and 67.9% of the number of women
who tried to commit suicide) stopped themselves. religious
beliefs helped them (belief that this is a great sin), thoughts
about parents or children, fear, emotional sedation during
preparatory actions; among 18 women (13.3% of the total
number of surveyed and 32.1% of the number of women
attempting to commit suicide) attempted suicide was
interrupted by external circumstances, first of all such as
telephone, intercourse of friends or relatives (convinced
not to do). Consequently, the results of the study showed
the presence of almost all of the sample of investigated
FSW with a marked suicidal tendency, with nonspecific or
specific thoughts about committing suicide, and, slightly
less than half of them (40.7%) had in their own experi-
ence of stopped attempts to commit suicide. However, the
grounds for suicidal attitude were unevenly distributed in
the sample: 22 women (16.3%) were guided by the desire
to attract attention, revenge or gain retaliation from other
people; others, in one degree or another, wanted to stop
psychological pain from which they suffered (113 people,
83.7%). Among the women of GC suicidal ideas, and,
moreover, suicidal attempts in history were not observed.

Signs of the transformation of sexual activity were
found in 36 women (26.7%) and in 87 cases (64.4%) were
manifestations of hypertrophic behavior. The psychoso-
cial orientation in the vast majority of respondents was
normative, but in 34 women (25.2%) there were bisexual
tendencies. Education in matters of sexual behavior and
the interpretation of sexual manifestations were inadequate
in more than half of the surveyed (79 people, 58.5%). Of
the types of sexual culture, FSW prevalent: neurotic (65
people, 48.1%), primitive (33 people, 24.4%), liberal (26
people, 19.3%) and hypertrophic (11 people, 8.1%). Among
the types of sexual motivation for FSW were characteristic:
passive-conquering (75 people, 55.6%), frivolously irre-
sponsible type (26 people, 19.3%), genital type (25 people,
18.5%) and aggressive selfish type (12 people, 8.9%). The
main motive for sexual activity was a material benefit, al-
though 19 women (14.1%) noticed self-affirmation as the
main motive for their own sexual behavior. The vast major-
ity of respondents did not feel psychosexual pleasure (109
women, 80.7%). Thus, in FSW; the social, psychological and
socio-psychological components of sexual realization were
violated, and the presence of almost all suicidal attitudes
testified to the defeat of the psychological component of
the biological component of sexuality in the surveyed.

Among women of GC predominated the normative
sex-role behavior, the apolon type of sexual culture, the
mutually altruistic communicative-hedonic type of sexual
motivation.
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All surveyed MG had a lack of general education, which
led to the formation of an unharmonious personality and
the lack of adaptability. Thus, 69 people have education
by the type of emotional rejection (51.1%); 22 persons- by
the type of dominant hyperprotection (16,3%); by the type
of hepatoprotection - 20 people (14.8%); 18 people were
raised in the conditions of strict relations (13.3%); 6 people
were raised in the conditions of increased moral responsi-
bility (4.4%). A significant number of the surveyed did not
receive any sexual education at all in the family (87 people,
64.4%). Among others, there were immoral (26 people,
19.3%) or puritanical and repressive (22 persons, 16.3%)
types of sexual education. The deformation of general and
sexual education, undoubtedly, left a negative imprint on
both the process of personality formation and the sexual
realization of FSW.

All women in MG have over norm tensions in all mech-
anisms of psychological protection (MPP), in contrast
to the results obtained in women with GC, in which the
tensile strengths of all MPP were within normative values
(statistical-mathematical analysis using nonparametric
Mann-Whitney test proved statistic the significance of the
discrepancies detected between MG and GC for all indica-
tors of MPP is p <0.05 or less). In all FSW, within the limits
of the above normative, were the indicators of tension by
the projection and intellectualization mechanisms (100%,
respectively), 124 persons (91.9%) - by the mechanisms
of regression and reactive formation (respectively), 113
persons (83.7 %) — by compensations, 103 people (76.3%)
- by negation and substitution (respectively), 81 women
(60.0%) - by displacement, which allowed them to consider
their own inadmissible or unacceptable feelings as strange
and not feel responsible for these.

In practically all women of MG there was a combination
of certain accentuations (varying degrees of manifesta-
tion, however, greater than the normative value). In the
general sample, almost all of types were found: emotional
(87 persons, 64.4%), dysthymic (82 persons, 62.2%), anx-
iety (53 persons, 39.3%), affective exaltation (26 people,
19, hypertensive (24 persons, 17.8%), demonstrative (22
persons, 16.3%), excitatory (22 persons, 16.3%), stuck (19
people, 14.1%) and cyclothymic (17 people, 12.6%). Among
the women of the GC, the combined/isolated increase to
the average emotional (37, 74.0%) and hypertensive (29
persons, 58.0%) accentuation was revealed (differences
between the MG and the GC by severity and prevalence
of accentuations according to nonparametric statistical
analysis (Mann-Whitney and Fischer’s exact criteria) are
statistically significant, p <0.05 or less). The analysis of the
distribution and severity of accentuated character traits
among FSW with the conduct of cluster analysis allowed
to distinguish three variants of the combination of types
of accentuation (p <0.01) that determined the specifics of
the intrapsychic response of the surveyed, and became the
basis for the implementation of self-destructive behavior
in the form of occupation by prostitution.

Option Ne 1 - emotional-anxiety-dysthymic - was in-
stalled in 87 people (64,4%). The average indicators of the
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severity of these types of accentuation in this group were
18.4 £ 0.8 points for emotional, 18.1 + 1.0 for anxiety and
16.8 + 0.9 for dysthymic accentuation. They were charac-
terized by increased emotional lability, a tendency to the
pessimistic perception of reality, reduced mood, self-doubt,
lack of skills of adequate social adjustment, weakness and
helplessness, underestimation of their own abilities, con-
stant anticipation of troubles and alarming expectations.

Option Ne 2 - affective exalted hypertinic-cyclotomic - was
allocated among 26 people (19.3%). In this group, women
had a combination of affective exaltation (mean severity of
17.8 0.7 points), cyclothymic (mean severity of 17.1 + 1.1
points) and hypertension (mean severity of 16.6 + 1.1 points)
accented types. These women were characterized by turbu-
lence with an unstable emotional response with a wide range
of emotional manifestations, a desire for entertainment and
life pleasures, reduced sense of duty, frivolity, increased risk
aversion, superficiality, inability to distinguish between
“good” from “bad’, abusive and inconsistent.

Option Ne 3 - demonstratively exciting and stucked - was
allocated among 22 people (16.3%). These women were
characterized by high indicative (average severity of 17.9
+ 1.1 points), excitatory (mean severity 16.2 + 0.9 points)
and stucking (average 15.3 + 1.2 points) accentuation.
This group of women differed in egocentrism and selfish-
ness, in pathological stability of affect, first of all, negative
experiences, irritability, conflict as a result of rejection of
another point of view, especially in accordance to one’s
own personality, authoritarianism against the backdrop
of weakness of the volitional sphere and uncontrollable
outbursts of anger, indifference to the future with the desire
for entertainment and pleasures.

In the study of viability, it was found that 97 women
(71.9%) had low levels of MG (less than 62 points), that is,
their behavioral repertoire lacked effective coping strategies
for stress management, and the ability to assess their own
capabilities and resources of surroundings was dubious.
Other 38 (28.1%) of MG examined had an average level of
viability (in the amplitude of values 62 - 81 points): they
showed the ability to function only in conditions of ev-
eryday stress factors. Among the women of GC, 38 people
(78.0%) had average viability indexes (62-81 points in the
amplitude), the remaining 12 people (24.0%) had higher
mean values (in the range of 82-100 points).

Practically all the possible types of victim behavior in
FSW were registered with abnormal indicators. The anal-
ysis of the results pointed to the existence of a self-destruc-
tive self-destruction predictor in FSW as victimism, which
is associated with active and even provocative behavior
and characteristics such as an irrational and unreason-
able predisposition to risk. They had a tendency toward
antisocial behavior, violations of social norms, rules and
ethical values.

On the basis of clusterization of the received results, three
clinical and psychological variants of self-destructive behavior,
characteristic for FSW are distinguished: passively helpless (87
persons, 64,4%); frivolously irresponsible (26 people, 19.3%);
demonstratively aggressive (22 people, 16.3%) (Table I).
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Table I. Representation and content of clinical and psychological variants of self-destructive behavior in FSW

Predictor /
Descriptor

Demonstration-aggressive, n=22 Passive-helpless, n=87 Frivolous-irresponsible, n=26

Suicidal mood

General features

expressed suicidal attitude with nonspecific or specific thoughts about committing a suicide

Specific features

100% felt the desire to die throughout 100% felt the desire to die throughout 76,9% felt the desire to die throughout

life life life
motive: desire to attract attention, motive: to stop psychological pain from  motive: to stop psychological pain from
revenge or get feedback from other which they suffered (100%) which they suffered (100%)
people (100%)
real suicide attempt - 9,1% real suicide attempt - 44,8% real suicide attempt - 57,7%
Sexual realization

General features

violation of social, psychological, socio-psychological and biological components of sexual realization

Specific features

transformation of sexual behavior hyper role-playing behaviuor (100%) transformation of sexual behavior
(100%) (53,8%)
68,2% — bisexual orientation 90,8% - lack of education in sex 73,1% - bisexual orientation
primitive type of sexual culture (100%) neurotic (74.7%), primitive (12.6%), liberal type of sexual culture (100%)
hypertrolytic (12.6%) types of sexual
culture

aggressive selfish (54.5%), genital passive-conquering (86.2%), genital frivolously irresponsible (100%) type of
(45.5%) types of sexual motivation (13.8%) types of sexual motivation sexual motivation

General and sexual education

General features

deformation of general and sexual education

Specific features exposure / dominant hyperprotection emotional rejection (79.3%), hard-line hypoprotection (76.9%), increased moral
(100%) relationship (20.7%) responsibility (23.1%)
Specific features puritanical and repressive types of sexual no sexual education (100%) immoral type of sexual education (100%)
education (100%)

Individual-psychological patterns

Mechanisms of psychological protection

General features

fears of self-acceptance and rejection, devaluation with feelings of confusion, panic and feelings of guilt; fear of independence
and initiative and shame and punishment; amounts, fears and feelings of inferiority; vulnerability to the indifference of others
and a sense of inferiority, as well as anger with shame and the desire for revenge and punishment; existence in fear of being
depreciated and shameful

Specific features projection, regression, reactive projection, regression, compensation, projection, regression, reactive
formation, substitution, reactive formation, substitution, negation, formation, compensation, negation,
intellectualization intellectualization, displacement intellectualization
Accentuations

General features

the presence of a combination of those or other accented rice

Specific features demonstration-excitatory-jamming emotion-anxiety-dysthymic option affective exalted hyperthyroid
variant cyclotamine variant
Behavioral patterns
Vitality

General features

lack of viability and effective coping strategies for stress management, questionable ability to assess own capabilities and resources
of the environment; the difficulty of adapting to the inability to reconcile with the existing traumatic situation in the sex business; a
sense of uncertainty in the future; perception of the surrounding reality as an incomprehensible, dangerous, cruel, uninteresting and
devoid of meaning of being; feeling of helplessness and finding «out of life»

Specific features lack of control (100%), low inclusiveness (100%), low inclusiveness (73.1%)
risk capability (90.9%) lack of control (100%), lack of control (100%)
risk capability (100%)
Victimic behavior

General features

pathological victim behavior, a tendency to increased victimhood

Specific features

aggressive victim (100%), active victim (100%), active victim (100%),
active victim (9.1%) initiative victim (40.2%), Initiative Victim (100%),
uncritical victim (39.1%) aggressive victim (19.2%)
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Guided by the established clinical and psychological
typology of self-destructive behavior of FSW, we have
developed a program of measures of differentiated psy-
cho-correction, aimed at reducing the risk of self-destruc-
tion in this contingent. The following general tasks were
determined: 1) increasing the stability and resistance to
psycho-traumatic conflict situations; 2) the development
of the ability to control their own behavior and their own
reactions to provocative factors; 3) raising awareness of
causal relationships between personality-characterologi-
cal and sexual-behavioral components in the structure of
personality; 4) the formation of skills for independent de-
cision making and conflict resolution in the field of gender
interaction; 5) identification of priority directions in the
development of relations and the formation of a responsible
attitude to their behavior.

An important factor that determined the format of psy-
cho-corrective work was the impossibility of long-term
interventions, which was related to the conditions of FSW
life, namely, the lack of independence in the actions as
a result of dependence on the pimp, migration to other
cities on the order of the client, etc.

The implementation of the program included the imple-
mentation of a series of consecutive steps, some of which
were non-specific, and others - having a specific focus,
depending on the version of the self-destructive behavior
of FSW.

According to the general structure, the program con-
tained classical blocks that determined its informative and
methodological content: psycho-education, psycho-cor-
rection, psycho-progression.

The program consisted of 20 thematic meetings lasting
up to 90 minutes (total duration - no more than 4 days).
According to the form the work was built in the form of
group meetings and psychological training (using the
psycho-corrective benefits of group work) on the basis of
cognitive-behavioral therapy.

Psycho-education was implemented within the frame-
work of discussion on thematic lessons on topics such as:
a) general concepts: “health”, “reproductive health”, “sexual
health”, “sex”, “gender”, “sexuality”, “self-destructive behav-
ior”, “suicidal behavior”, “basic psychological needs of the
person”; b) violence and its types, violence in the context
of sex work, violence and risky behavior, risky sexual
behavior, victimization and victimblade, safe responsible
sexual behavior, stigmatization and self-incrimination in
sex business; c) factors influencing sexual and reproductive
health and safe sexual behavior (psychological, physical,
social); d) the rights of men and women to sexual and re-
productive health; e) laws, regulations, regulatory protocols
regulating the rights to sexual and reproductive health;
f) sex work as a type of work; g) the specifics of the risks
of transmission of HIV infection, STDs among people
involved in commercial sex; h) risks of drug use by people
involved in commercial sex; i) the risks of suicidal attitude
and self-directed behavior among FSW .

The psycho-correction block of the program was created
based on the fact that FSW -are women in the conditions
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of the long-term stressful impact of a complex crisis life
situation, as a result of which they need special measures
of psychological support and self-help skills. Psycho-cor-
rectional influences were directed at the targets determined
during the work, first of all, suicidal mood, the tension of
psychological protective mechanisms, victim behavior.

In the framework of group discussion on the method
of group discussion with elements of reproduction of life
situations, measures were taken to master the skills of stabi-
lization of the emotional-volitional and behavioral sphere,
such as: a) help and self-help in removing of psycho-emo-
tional stress and normalizing the psycho-emotional state;
b) identification of manifestations of suicidal attitude and
their leveling; c) identification of the pathological con-
sequences of experienced violence and their capture; d)
identification and overcoming the propensity to victimiza-
tion and victim-blaming; e) recognition of own motives of
predisposition to self-destructive risk behavior and their
elimination; f) overcoming self-stigmatization, etc.

To resolve issues related to the ability to identify and
constructively analyze of the character traits which pro-
duce and provocative the self-destructive behavior, and
the ability to cope with them, carried out a meaningful
differentiation of psycho-correction effects, taking into
account the option of self-destructive behavior, inherent
in the surveyed.

Psycho-preventive measures consisted from discuss-
ing and developing a strategy for minimizing risks and
reducing harm in sex work, preventing victim-blaming
and stigmatization, overcoming the barriers associated
with seeking treatment (legal, psychological, medical),
strengthening self-help and self-help skills, and psycho-
logical support.

At the end of the program, upon request, women received
psychological assistance in telephone or Skype counseling.

In total, 54 FSW were involved in psycho-correction:
36 persons (41.4%) with a passively-helpless version of
self-destructive behavior, 10 people (38.5%) with frivolously
irresponsible and 8 women (36.4%) with demonstratively
aggressive options. Six months after the implementation of
the psycho-correction program, for feedback on its effective-
ness, groups were organized that covered 45 FSW, of those
who participated in the developed events. It was noted that,
according to the respondents’ self-assessment, the severity
of suicidal attitude was reduced due to the acquired skills
to avoid risky situations associated with increased victim-
ization and tendency to self-destruct general mood were
increased, the number of conflicts with others and relatives
was decreased. Also, as positive, changes were noted for
activating and integrating FSW community members for
mutual assistance and disseminating knowledge about
preventing self-destructive behavior among this contingent.

DISCUSSION

Taking into account that during our work we have sub-
stantiated the previous hypothesis about the conceptu-
alization of the occupation of prostitution as a form of
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self-destructive behavior, we believe that the aim of the
work was achieved.

The obtained results allow to state that the leading
descriptors of self-destructive behavior in FSW are: 1)
expressed suicidal tendency with non-specific or specific
thoughts about committing a suicide (and in 41.5% of
cases with a suicidal attempt in the history); 2) distortion
of the realization of sexuality; 3) excessive tension of the
mechanisms of psychological protection.

Predictors involved in the mechanisms of the formation
of this phenomenon can be divided into: -family - non-har-
monic general education and, for the most part, the absence
of sexual, and 2) individual psychological, which include:
a) non-harmonic characterological features, b) lack of
viability, ¢) distortion of the mechanisms of psychological
protection, and d) predisposition to victim behavior.

In our opinion, depending on the ratio and content of
identified predictors, one of the three variants of self-de-
structive behavior is formed in FSW - demonstratively
aggressive, passively helpless, and frivolously irrespon-
sible. However, despite the presence of three clinical and
psychological variants of self-destructive behavior in FSW,
psycho-corrective measures should include both general,
common for all FSW, and personalized, differentiated
depending on its variant, influences.

In our opinion, depending on the ratio and content of
identified predictors, one of the three variants of self-de-
structive behavior is formed in FSW - demonstratively
aggressive, passively helpless, and frivolously irrespon-
sible. However, despite the presence of three clinical and
psychological variants of self-destructive behavior in FSW,
psycho-corrective measures should include both general,
common for all FSW, and personalized, differentiated
depending on its variant, influences.

The results obtained are original and reflect the results of
the work of the author’s team during 2015-2018.

CONCLUSIONS

Consequently, as a result of the work among PSC a number
of specific pathognomonic psycho-emotional, individ-
ual-psychological and behavioral features were distin-
guished, that made it possible to conceptualize occupations
of prostitution as form of self-destructive behavior, and to
propose effective measures of its psycho-correction and
psycho-processing. Knowledge of genuine, though hidden,
incentives for the engaging in commercial sex, the defini-
tion, and understanding of descriptors and predictors of
self-destructive behavior among FSW has made it possible
to improve the effectiveness of preventive and corrective
work that has become a step towards overcoming the epi-
demic of HIV and sexually transmitted diseases.
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ABSTRACT

Introduction: Polytrauma or multiple organ damage is associated with shock and lead to systemic inflammation, oxidative stress and endothelial dysfunction. A severe
mechanical injury causes an increased proinflammatory mediators and cytokines levels. Among them, the overproduction of nitric oxide and its oxidation products play a key

role in tissue damage.

The aim: To evaluate the changes in dynamics of some ornithine cycle components levels during acute period of polytrauma.

Materials and methods: We measured standard biomechanical parameters and serum levels of NO, sum of nitrite and nitrate (NOx), L-arginine, arginase, and peroxynitrite.
According to the ISS, the study included patients with moderate (n=15) to severe (n=15) polytrauma.

Results: In 24 hours after polytrauma on the background of intensive care, it was observed significant increasing of NO, NOx, and arginase levels (severe cases) with decreasing

of L-arginine and peroxynitrite levels.

Conclusions: Elevated NO and NOx serum levels in patients with polytrauma is associated with increasing of arginase activity with decreasing of L-arginine and peroxynitrite

levels on the background of intensive care.

KEY WORDS: polytrauma, nitric oxide, arginine, arginase, peroxynitrite

INTRODUCTION

Polytrauma or multiple organ damage is associated with
shock and organ failure, which is injuring patients severely
and can lead quickly to death if untreated [1,2]. It is well
known that every tissue damage is related to systemic in-
flammation, oxidative stress, and endothelial dysfunction.
A severe mechanical injury causes an increased production
of proinflammatory mediators and cytokines [3,4,5]. Among
them in case of tissue damage, nitric oxide plays a great role
and is produced in high concentrations due to increased ex-
pression of inducible isoform of NO-synthase enzyme [6,7].
As it is known, the source of nitric oxide is L-arginine that is
metabolized by arginase to urea and L-ornithine [8]. Arginase
is a critical regulator of nitric oxide synthesis [9]. Depending
on circumstances, arginase can inhibit the NO production via
competition with NO synthase for the substrate L-arginine
or uncoupling of NO-synthase resulting in the generation of
the NO scavenger, superoxide and peroxynitrite [10,11,12].
Majority of NO cytotoxic effects belong to peroxynitrite
which interacts with O,. Peroxynitrite can damage vascular
endothelium, increases platelets aggregation, participates in
endotoxemia processes in cases of polytrauma [13]. Peroxyni-
trite toxicity depends on its concentrations. At low levels,
peroxynitrite has regulatory and protective properties, while
at high levels in ischemic tissues its toxic effects are demon-
strated. Peroxynitrite increases arginase activity and decreases
endothelial nitric oxide synthase level [14].
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However, changes in dynamics of ornithine cycle com-
ponents levels during the acute period of polytrauma are
not well established.

THE AIM

The aim of the investigation was to determine changes in
dynamics of ornithine cycle components levels during the
acute period of polytrauma.

MATERIALS AND METHODS

The study included collected data of 30 patients with polytrau-
ma who were treated in the intensive care unit (ICU) of the Lviv
Emergency Hospital. The mean age of all patients was 48.4 +
5.2 years. On average, it took 0.5 hours from the time of trauma
till the admission into our ICU. In the pre-hospital period, the
patients received adequate analgo-sedation, were immobilized
and received infusion therapy during transportation.

The gravity of traumatic damage was determined using
the Injury Severity Score (ISS), while the APACHE II score
was used to predict ICU mortality. According to the ISS,
the study included patients with moderate (n=15) to severe
(n=15) polytrauma. Patients with decompensated chronic
comorbidities were excluded from the study.

All patients with polytrauma were hospitalized to the
shock-ward of our ICU, where a complex of clinical, labo-
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Table I. Comparable levels of biochemical parameters in patients with moderate polytrauma in different trauma periods

Blood parameters Acute period After 24-hours P-value
Hemoglobin, g/L 100,5+2,4, p1<0,05 112,4+1,9,p1<0,001 p<0,001
Hematocrite, % 28,8+1,3 30,2+0,9 p>0,5
White blood cells, x10°/L 8,8+0,4 11,0+0,4 p<0,01
Urea, mmol/L 8,4%1,1 8,8+0,6, p1<0,05 p>0,5
Protein, g/L 58,5+1.2 56,3+1,3, p1<0,05 p>0,5
Glucose, mmol/L 5,5+0,1 7,2+0,4 p<0,01
Total Bilirubin, mmol/L 12,2409 12.5+0,8 p>0,5
Table 1. Comparable levels of biochemical parameters in patients with severe polytrauma in different trauma periods
Blood parameters Acute period After 24-hours P-value
Hemoglobin, g/L 91,2+2,8 84,9+2,9 p>0,05
Hematocrite, % 31,8+1,4 28,7+0,8 p>0,05
White blood cells, x10%/L 9,9+0,6 12,60,6 p<0,05
Urea, mmol/L 8,4+0,7 12,2+0,8 p<0,05
Protein, g/L 56,9+1,3 50,5£1,7 p<0,05
Glucose, mmol/L 6,240,3 7,7+0,3 p<0,01
Total Bilirubin, mmol/L 14,4+1,2 15,8+1.0 p>0,5

ratory and instrumental studies were conducted to assess
the clinical signs and severity of traumatic shock at the
time of ICU admission.

Diagnostic studies and consecutive therapy were carried
out in accordance with the International Trauma Life Sup-
port guidelines (ATLS®).

The provided anti-shock therapy included hemostatic
measures, adequate anesthesia and securing of an adequate
gas exchange. The central venous access was provided
by means of catheterization of the subclavian vein. Fur-
thermore, a nasogastric tube and a urinary catheter were
placed. The volume and rate of infusion therapy was deter-
mined by the deficit of circulating blood volume. Post-trau-
matic hemorrhagic anemia was restored with by means of
blood transfusion. Emergency surgical interventions were
carried out in acute life-threatening conditions. All patients
routinely received a correction of water-electrolyte balance
and metabolic disorders, respiratory therapy as indicated,
antibacterial therapy, analgesia, correction of hemostatic
disorders and symptomatic therapy as required.

The biochemical analysis of blood was carried out by
the laboratory of the Department of Biochemistry of the
Lviv National Medical University (LNMU). The analysis
of NO, NOx, L-arginine, arginase, and peroxynitrite in
serum was carried out on admission and after 24 hours
of intensive care.

The blood serum was analyzed for the concentration of
nitrite anions (NO2-) (umol/l), the final stable product
of the NO-metabolism and the sum of nitrite NO, + NO,
(NOx) (umol/l), using cooled centrifuged blood and Griess
reagent [15].

The investigation of arginase activity (imol/minxml) was
performed according to the method of Geyer J.W,, 1971
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[16]. Enzyme activity was determined by the amount of
urea formed in the reaction. Investigation of the content
of L-arginine (ug/ml) in blood plasma was carried out by
the method of Aleinikova TL, Rubtsova GV 1988 [17].

Determination of serum peroxynitrite (ONOO) ON-
0OO0-mediated nitration of phenol was measured as de-
scribed by van Uffelen et al. [18].

The levels of urea (mmol/l) and total protein (g/l) in
the blood plasma were determined by a BioChem FC-360
auto-biochemical analyzer using a completely enzymatic
method of kinetic determination of urea (GLDH Method)
and a photocolorimetric determination of the total protein
(Biuret Method).

Continuous characteristics were represented using
means and standard deviations. Independent Student t-test
was used to compare discrepancies between the different
groups. Analysis of data was performed and expressed as
mean + SD.

RESULTS AND DISCUSSION
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
increased from 800 to 1300 ml. Standartization of hemody-
namic 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
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Fig. 1. Comparable levels of NO,
NOx in patients with moderate and
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Fig. 2. Comparable levels

of L-arginine in patients
with moderate and severe
polytrauma in acute periods.

Fig. 3. Comparable levels of arginase
in patients with moderate and
severe polytrauma in acute periods.
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(leucocitosis, neutrofilosis), hyperglycemia, hyperfibrinemia,
and subfebrile body temperature. Blood biochemical parame-
ters during hospitalization were in the range of normal levels.
But albumin and prothrombin index (PTT) decrease on the
second day while fibrinogen and glucosae increase (Table I).

In both groups of patients with moderate and severe
polytrauma, there was observed increasing of NO and NOx
levels after 24 h of intensive care. In patients with moder-
ate polytrauma, level of NO increased from 0,328+0,023
pmol/L to 0,425+0,033 umol/L (p < 0,01) and level of NOx
increased from 2,173+0,168 umol/L to 2,652+0,181 umol/L
(p <0,01). In patients with severe polytrauma, level of NO
increased from 0,365+0,021 umol/L to 0,455+0,025 umol/L
(p < 0,01) and level of NOx increased from 2,40+0,15
pmol/L to 3,00+0,14 pmol/L (p < 0,01) (Figure 1).

In both groups of patients with moderate and severe pol-
ytrauma, there was observed decreasing of L-arginine levels
after 24 h of intensive care. In patients with moderate poly-
trauma, level of L-arginine decreased from 64.14+1.44 ug/mL
t0 59.05+1.08 pg/mL (p < 0.01). In patients with severe poly-
trauma, level of L-arginine decreased from 70.23+1.42 ug/mL
t0 59.28+1.24 ug/mL (p < 0.01) (Figure 2).

In group of patients with moderate polytrauma, there was
not observed statistically significant difference in arginase
levels after 24 h of intensive care. However, arginase levels
significantly increased from 0.271+0.08 pmol/minxmL to
0.288+0.007 pmol/minxmL in patients with severe poly-
trauma (p < 0.01) (Figure 3).

In both groups of patients with moderate and severe
polytrauma, there was observed decreasing of peroxyni-
trite levels after 24 h of intensive care. In patients with
moderate polytrauma, level of peroxynitrite decreased
from 20.42+0.34 pmol/L to 16.96+0.36 umol/L (p < 0.01).
In patients with severe polytrauma, level of peroxynitrite
decreased from 22.88+0.64 umol/L to 17.97+0.40 umol/L
(p < 0.01) (Figure 4).

1784

polytrauma in acute periods.

When comparing some indicators of the ornithine cycle at
moderate and severe polytrauma, there was observed a general
tendency of changes in these indicators, as well as features
of changes in the course of severe polytrauma were shown.

For acute period of polytrauma, there is observed signifi-
cant increasing of NO and its oxidation products levels after
24 hours that can be associated with increased expression
of inducible isoforms of NO-synthase (Beitl et al., 2016).

However, there was observed a significant decreasing
of L-arginine and peroxynitrite levels with a substantial
increasing of arginase in patients with severe polytrauma.

It should be noted that these metabolic processes are more
pronounced in severe polytrauma that is demonstrated by
significant changes in L-arginine, arginase, and peroxinitrite
levels compared to these parameters at moderate polytrau-
ma. These results are confirmed by negative correlation
between arginase and NOx (r = -0.52) (Caldwell 2018).

Therefore, the presented data demonstrate that in acute
period of polytrauma with systemic inflammation process-
es there is simultaneously occurring functions recovery via
arginase regulatory activity regarding L-arginine level with
further decreased NO synthesis.

CONCLUSION

Elevated NO and NOx serum levels in patients with pol-
ytrauma is associated with increasing of arginase activity
with decreasing of L-arginine and peroxynitrite levels on
the background of intensive care.
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ABSTRACT

Introduction: Depressive disorders are one of the most complex and pressing problems of modern psychiatry; important scientific and practical importance is the study of
the pathomorphosis of depression.

The aim of the study is to study the features of clinical pathomorphosis of depressive disorders, taking into account the age factor.

Materials and methods: Medical documentation of 115 men and 121 women with depressive disorders who applied for psychiatric care in 1971-1995 were studied, and 81
men and 108 women with similar depressive disorders who applied for medical care in 2015-2018 were examined clinically.

Results and conclusions: In modern patients, pathomorphosis is most pronounced in young patients (under 30 years of age): asthenia and pessimism were more common
in them (65.9% versus 81.9%, p<0.05), suicidal thoughts (52.7% versus 68,7%, p<0.05), dyssomnias. In this age group, there was a decrease in anesthetic symptoms (34.8%
versus 12.2%, p<0.01) with an increase in depressions with psychopathological symptoms, mainly in the form of obsessions (42.9% versus 59.0%, p<0,05), depressions with
disturbances of biological rhythms, mainly in the form of postsomnic disorders (73.6% versus 96.4%, p<0.05), with vegetative-somatic disorders (63.7% versus 79.5%, p<0.05),
asthenic (67.0% versus 81.9%, p<0.05) and agitated symptoms (26.4% versus 39.8%, p<0.05). In the middle age group (30-44 years), the share of vital forms of depression in
the structure of depressive symptoms decreased (65.8% versus 44.6%, p<0.01) and depressions with senesto-algic symptomatology (6.6% against 9.6%, p<0.05). In patients
of the older age group (45 years and more), the main trends in clinical pathomorphosis were a decrease in anhedonia (90.9% versus 70.7%, p<0.01) and low self-esteem (89.4%
versus 65.9%, p<0.01), as well as an increase in apathetic depressions (13.6% versus 29.3%, p<0.05). The general tendency of modern pathomorphosis of depressive disorders

is the reduction of vital forms of depression with an increase in depressions with asthenic, anxious and somatic symptomatology.

KEY WORDS: depressive disorders, clinical pathomorphosis

INTRODUCTION

Depressive disorders are one of the most complex and topical
problems of modern psychiatry [1-3]. The presence of depressive
disorders is an important risk factor for suicidal behavior, as well
asa factor showing disorders of social adaptation both in patients
with depressions and in their microsocial environment [4, 5].
One of the most important trends in the study of depression
is the study of their pathomorphosis; several studies have con-
vincingly demonstrated the presence of gender and age-related
pathomorphosis of depressive disorders [6-8]. We have described
some trends in the current socio-demographic and clinical
pathomorphosis of endogenous depressions [9, 10]. At the same
time, a number of important issues of clinical pathomorphosis
of depressive disorders remain insufficiently studied, and the
data of existing studies are incomplete and contradictory; spe-
cial attention should be paid to the problem of a comprehensive
assessment of modern pathomorphosis of depressive disorders.

THE AIM

The aim of the study is to study the features of clinical
pathomorphosis of depressive disorders, taking into ac-
count the age factor.
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MATERIALS AND METHODS

We have analyzed the clinical features of depressive dis-
orders in 236 patients who applied for medical care at
Vinnitsa Regional Psycho-Neurological Hospital from
1971 to 1995, based on an analysis of medical records (case
histories, outpatient records, epicrises, extracts). Gender
and nosological structure of the studied contingent is given
in table. 1. These patients constituted group A. The average
age of the patients in this group was 37.5 + 12.2 years (men
38.3 + 13.1 years, women 36.8 + 11.2 years), the average
duration of depression was 7 5 + 4.6 years (men 7.7 £ 5.0
years, women 7.3 * 4.2 years).

Besides, with the observance of the principles of bio-
medical ethics, we have clinically examined 189 patients
with depressive disorders who applied for medical assis-
tance at Vinnitsa Regional Psycho-Neurological Hospital
from 2015 to 2018. Gender and nosological structure of
the studied contingent is given in table I. These patients
constituted group B. The average age of patients in this
group was 32.6 + 10.1 years (men 31.8 + 9.5 years, wom-
en 33.3 + 10.5 years), the average duration of depression
was 7 , 8 £ 5.6 years (men 7.6 * 5.8 years, women 7.9
5.5 years).



SOME TRENDS OF CLINICAL AND SYMPTOMATIC PATHOMORPHOSIS OF DEPRESSIVE DISORDERS TAKING INTO...

Table I. Gender and nosological structure of the studied patients

Number of patients

ICD-9, ICD-10 men women total
Nosology
code
abs. % abs. % abs. %
Patients who applied for psychiatric care in 1971-1995 (Group A)
296.3 Manic-depressive psychosis, circular type but 51 443 38 314 89 377
currently depressed
296.1 Manic-depressive psychosis, depressive type 64 55,7 83 68,6 147 62,3
Total 115 100 121 100 236 100
Patients who applied for psychiatric care in 2015-2018 (Group B)
F.31.3, Bipolar affective disorder, curren.t episode mild 32 395 31 286 63 334
F.31.4 or moderate depression
F.32.0,
F.32.1, Depressive episode 28 34,6 39 36,1 67 354
F.32.2
F.33.0,
F.33.1, Recurrent depressive disorder 21 25,9 38 35,3 59 31,2
F.33.2
Total 81 100 108 100 189 100

Groups A and B were comparable by gender and age charac-
teristics and according to the severity of depressive disorders.

3 subgroups were allocated in each group depending on
the age of patients at the time of the study: up to 30 years
(Al and B, respectively), from 33 to 44 years (A2 and
B2 groups, respectively), 45 years and older (A3 and B3
groups, respectively).

Symptoms of depressive disorders were analyzed in rela-
tion to the criteria for depression ICD-10 (1996-2017) and
the classification of depressions, as well as in the context
of individual syndromes.

Statistical analysis of differences between groups was
carried out using Fisher’s exact test.

RESULTS AND DISCUSSION
The results of the analysis of clinical symptoms are given
in table II.

When analyzing the specific features of clinical patho-
morphosis of depressive disorders, it was found that under
modern conditions asthenia in the form of increased fatigue
and decreased performance was found to be significantly
more frequent in young patients under the age of 30 years
(65.9% in group Al versus 81.9% in group B1, p<0.05).
The same ratio (65.9% versus 81.9%, p<0.05) was found for
pessimism; suicidal thoughts were also significantly more
frequently found in modern young patients (52.7% versus
68.7%, p<0.05), as well as various dissomnias (86.8% versus
96.4%, p<0.05). Less significant differences (p<0.1) were
found for gastrointestinal symptoms (impaired appetite,
change in body weight): 53.2% versus 64.6%.

In patients aged 30-45, the differences are less evident:
the most apparent was an increase in the specific gravity of

patients with manifestations of pessimism (72.2% in group
A2 versus 84.6% in group B2, p<0.1), and a decrease in the
specific gravity of patients with low self-esteem (83.5%
versus 72.3%, p<0.1).

In the older age group (45 years and more), the main
trends in clinical pathomorphosis were a statistically
significant decrease in the specific gravity of patients with
symptoms of anhedonia (90.9% in group A3 versus 70.7%
in group B3, p<0.01) and with underestimated self-esteem
(89.4% versus 65.9%, p<0.01). Less apparent (p<0.1) were
a decrease in the specific gravity of patients with manifes-
tations of pessimism (83.3% versus 70.7%), and an increase
in the specific gravity of patients with manifestations of
guilt, feelings of worthlessness, anxiety or fear (77.3%
versus 90.2%), as well as complaints of the reduced ability
to concentrate and make decisions (from 63.6% to 78.0%).

As it can be seen from table III, in the structure of de-
pressive symptoms, the specific gravity of vital forms of
depression in the age group 30-44 years decreased (from
65.8% to 44.6%, p<0.01) and anesthetic depression in age
groups up to 30 years (from 34.8% to 12.2%, p<0.01). The
specific gravity of apathetic depressions in the older age
group increased (from 13.6% to 29.3%, p<0.05); depression
with vegetative-somatic (from 63.7% to 79.5%, p<0.05),
asthenic (from 67.0% to 81.9%, p<0.05) and agitated
symptoms (from 26, 4% to 39.8%, p<0.05) in the group of
young patients (up to 30 years); as well as with senesto-algic
symptoms in the middle (30-44 years) age group (from
6.6% to 9.6%, p<0.05).

The study revealed some trends in modern clinical path-
omorphosis of depressive disorders in different age groups.

It has been established that, in general, modern path-
omorphosis of depressive disorders is characterized
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Table II. Features of clinical symptoms in patients of different age groups who applied for psychiatric care in 1971-1995 and 2015-2018

Age groups
Symptoms abs. % abs. % abs. % abs. %
A1 A2 A3 Total
Low mood 90 98,9 79 100 65 98,5 234 99,2
Anhedonia 72 79,1 67 84,8 60 90,9 199 84,3
Severe fatigue 60 65,9 56 70,9 43 65,2 159 67,4
Pessimism 60 65,9 57 72,2 55 83,3 172 72,9
Guilt, worthlessness, anxiety or fear 66 72,5 57 72,2 51 77,3 174 73,7
Low self-esteem 65 71,4 66 83,5 59 894 190 80,5
Inabﬂnytoconcgptmteandlnake 51 56,0 51 64,6 2 636 144 610
decisions
Thoughts of death and suicide 48 52,7 54 68,4 40 60,6 142 60,2
Unstable appetite, weight fluctuations 44 48,4 42 53,2 36 54,5 122 51,7
Dyssomnia 67 73,6 67 84,8 59 89,4 193 81,8
Symptoms B1 B2 B3 Total
Low mood 81 97,6 64 98,5 41 100 186 98,4
Anhedonia 62 74,7 53 81,5 29 70,7 144 76,2
Severe fatigue 68 81,9 51 78,5 32 78,0 151 79,9
Pessimism 68 81,9 55 84,6 29 70,7 152 80,4
Guilt, worthlessness, anxiety or fear 66 79,5 50 76,9 37 90,2 153 81,0
Low self-esteem 64 77,1 47 72,3 27 65,9 138 73,0
Inability to concentrate and make decisions 54 65,1 49 754 32 78,0 135 714
Thoughts of death and suicide 57 68,7 46 70,8 30 73,2 133 70,4
Unstable appetite, weight fluctuations 50 60,2 42 64,6 22 53,7 114 60,3
Dyssomnia 80 96,4 61 93,8 35 854 176 93,1
Level of statistical significance of differences (p)
Symptoms Age groups
A1-B1 A2-B2 A3-B3 A1-A2 A1-A3 A2-A3 B1-B2 B1-B3  B2-B3
Low mood 0,465 0451 0,617 0,535 0,666 0,455 0,591 0446 0613
Anhedonia 0,304 0,381 0,008 0,225 0,036 0,197 0,215 0,396 0,146
Severe fatigue 0,013 0,200 0,114 0,300 0,562 0,288 0,374 0,387 0,572
Pessimism 0,013 0,055 0,098 0,240 0,011 0,080 0,419 0,118 0,072
Guilt, worthlessness, anxiety or fear 0,185 0,324 0,071 0,546 0,314 0,305 0,427 0,104 0,066
Low self-esteem 0,284 0,077 0,004 0,045 0,005 0,220 0,315 0,132 0,311
Inability to concentrate and make 105 199 0087 0165 0215 0523 0120 0,101 0472
decisions
Thoughts of death and suicide 0,023 0,449 0,131 0,027 0,207 0,212 0,463 0,383 0485
Unstable appetite, weight fluctuations 0,078 0,112 0,543 0,319 0,273 0,501 0,355 0,306 0,179
Dyssomnia 0,022 0,292 0,370 0,354 0,011 0,287 0,366 0,035 0,133

by a decrease in the specific gravity of “classical” vital
forms of depression with an increase in depressions with
asthenic, anxious, and somatovegetative symptomatol-
ogy. At the same time, the dynamics of pathomorphisis
is most evident in the age group up to 30 years; among
modern young patients vital and anesthetic forms of
depression were significantly less frequently detected,
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and more often are asthenia phenomena in the form of
increased fatigue, decreased performance, pessimism,
thoughts of death or suicide, as well as dyssomnia,
mainly in the form of postsomnic disorders. Among
young patients, we have observed an increase in veg-
etative-somatic disorders and agitation. The trends in
pathomorphosis are less evident in the age group of
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Table I1. Symptoms of depression in patients of different age groups who applied for psychiatric care in 1971-1995 and 2015-2018

Age groups
Option of depression abs. % abs. % abs. % abs. %
A1 A2 A3 Total
Vital depression 48 52,7 52 65,8 34 51,5 134 56,8
Apathetic depression 20 22,0 12 15,2 9 13,6 41 17,4
Anesthetic depression 23 25,3 15 19,0 23 34,8 61 25,8
Somatic depressive disorders 58 63,7 58 73,4 45 68,2 161 68,2
Senesto-algic syndrome 6 6,6 4 51 5 7,6 15 6,4
Asthenic depression 61 67,0 53 67,1 44 66,7 158 66,9
Agitated depression 24 26,4 21 26,6 26 394 71 30,1
Symptoms B1 B2 B3 Total
Vital depression 34 41,0 29 44,6 18 439 81 429
Apathetic depression 20 24,1 14 21,5 12 29,3 46 24,3
Anesthetic depression 19 22,9 10 15,4 5 12,2 34 18,0
Somatic depressive disorders 66 79,5 50 76,9 31 75,6 147 77,8
Senesto-algic syndrome 8 9,6 10 15,4 4 9,8 22 11,6
Asthenic depression 68 81,9 51 78,5 32 78,0 151 79,9
Agitated depression 33 39,8 22 33,8 18 439 73 38,6
Level of statistical significance of differences (p)
Age groups
Symptoms
A1-B1 A2-B2 A3-B3 A1-A2 A1-A3 A2-A3 B1-B2 B1-B3 B2-B3
Vital depression 0,080 0,009 0,372 0,058 0,504 0,057 0,390 0,452 0,552
Apathetic depression 0,439 0,221 0,043 0,176 0,131 0,491 0,434 0,341 0,250
Anesthetic depression 0,425 0,366 0,008 0,213 0,131 0,024 0,176 0,118 0,438
Somatic depressive disorders 0,016 0,387 0,275 0,117 0,342 0,571 0,427 0,390 0,528
Senesto-algic syndrome 0,323 0,036 0,476 0,465 0,525 0,388 0,209 0,607 0,300
Asthenic depression 0,019 0,091 0,148 0,562 0,548 0,548 0,374 0,387 0,572
Agitated depression 0,043 0,222 0,397 0,556 0,060 0,072 0,286 0,401 0,202

45 years and older; they are manifested mainly in the
reduction of anhedonia with a higher self-esteem and
a decrease in the specific gravity of apathetic forms of
depression. Clinical pathomorphosis is less expressed
in the age group from 30 to 44 years; it manifests itself
mainly in reducing the specific gravity of vital forms of
depression and senesto-algic symptoms.

The results obtained allow determining the main trends
of modern clinical pathomorphosis of depression in dif-
ferent age groups, which is important for the development
of therapeutic, rehabilitation and preventive measures.

CONCLUSIONS

The study of the specific features of modern clinical
pathomorphosis of depressive disorders revealed its main
tendencies, consisting in reducing the specific gravity of
vital and anesthetic forms of depression with an increase
in atypical anxiety, asthenic forms and forms with soma-
tovegetative symptomatology. Clinical pathomorphosis is

most apparent in young (up to 30 years) and older (over 45
years) patients, and less apparent in the middle age group
(30-44 years).
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ABSTRACT

Introduction: At present biocomposite materials are used in the surgical treatment of frontal bone fracture. They improve osteogenesis, reduce the number of complications.
Immunologic aspects of application of these materials are studied insufficiently, therefore this report presents the results of immunoassay of patients with frontal bone fracture
in the proximate posttraumatic period before implanting preparation “Syntekost”.

The aim: To define the role ofimmune mechanisms in the realization of the biocomposite material’s positive influence on the development of effective posstraumatic rehabilitation schemes.
Materials and methods: 16 patients with frontal bone fracture (FBF) were examined on admission to the Otolaryngology Clinics of Vinnitsa Region Hospital. Additionally,
10 patients of the similar age were examined as a control group. The content of cells with markers of surface antigens-(D3,14,16,20,25, concentration of immunoglobulins of
dlasses M,G,A E, C, complement component and lactoferrin was determined in blood. Immunoenzyme methods were applied. Nonparametric Wilcoxon — Mann — Whitney
test, computer programme WIN Pepi were used for statistical measurements.

Results: A decrease in the level of IgM in comparison with practically healthy donors and an increase in the concentration of lactoferrin were identified as humoral immunity factors of
patients with frontal basilar trauma. The most significant deviation in the peripheral blood cellular makeup in (D-markers was an increase in cells with markers (D14 and (D16.
Conclusions: The level of cells and prodefensin-lactoferrin that maintain inborn immunity increases and the concentration of coarse defensive protein decreases in the initial

period after frontal bone fracture, which must be taken into consideration during post-surgical treatment.

KEY WORDS: trauma, immunoglobulins, (D-markers, (, complement component, lactoferrin

INTRODUCTION

It is known that both in the initial and remote periods of skull
fractures there is a significant immune response to trauma,
which becomes apparent through changes in immune response
level at initial stages after a trauma and possible development
of autoimmune response at the late stage [1,2,3]. In the recent
years synthetic compositions on the basis of hydroxyapatite
(BC“Syntekost”) that can accelerate osteogenesis and prevent
the development of liquorrhea and other posttraumatic compli-
cations have been used in the surgical treatment of frontal bone
fracture [4]. The present report offers results of immunoassay
of patients with frontal bone fracture in the proximate post-
traumatic period before implanting preparation “Syntekost”.

THE AIM
To define the role of immune mechanisms in the realiza-
tion of the biocomposite material’s positive influence on

Wiad Lek 2019, 72,9 ez, 1791-1794

the development of effective posstraumatic rehabilitation
schemes.

MATERIALS AND METHODS

16 patients with frontal bone fracture (FBF) were examined
on admission to the Otolaryngology Clinics of Vinnitsa
Region Hospital. Additionally, 10 patients of the similar
age were examined as a control group. Blood was drawn
from an ulnar vein and divided into two parts: with heparin
to get mononuclears and without it to get blood serum.
Mononuclears were received from the heparinized blood
by means of centrifugal sedimentation (120g, 10 min,
cooling centrifuge NU 800R, Turkey) in the ficoll paque
density gradient (1.077, Pan-Eco, RF), they were weighed
in medium 199 being enriched (vitamins, aminoacids, em-
bryonic calf serum, reagents Serva, Germany) up to density
of 2 mln cells/ml. T-lymphocytes (CD3), B-lymphocytes
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Fig. 1. The content (g/1) of
immunoglobulins of M,G,A classes in
the blood serum of the control group
patients and of the patients with FBF.
(- control groupe

FBF — fracture of frontal bone

Ig M - Immunoglobulin M

Ig G - Immunoglobulin G

Ig A - Immunoglobulin A

Fig. 2. The content of E class
immunoglobulins (ME/ml) in the
blood serum of the control group
patients and the patients with FBF.
(- control groupe

FBF — fracture of frontal bone

Ig E - Immunoglobulin E

Fig. 3. The content of (4 complement
component in the blood serum of both
examined groups.

(- control groupe

FBF — fracture of frontal bone
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Table 1. The content of different types of blood cells in the patients with FBF and in the control group patients (by mucous tunic).

Relative content (%)

Groups and indices

CcD3 CcD14 CcD16 CD20 CD25
cM
(min.max.) 55,5 (40-65) 6,5 (4-8,5) 6,5(4-7,5) 17,8(12-19) 5,5(5-7)
FBF, M (min.-max.) 48,2(38-55) 12,5(7-16) 13,5(6-17) 15,5(10-15) 8,5(5-12)
p > 0,05 < 0,05 < 0,05 > 0,05 <0,07

(CD20), monocytes (CD14), natural killer cells (CD16),
activated lymphocytes (CD25) were detected applying
monoclonal antibodies to cell surface antigens (CD) and
using rosette method [5].

The content of immunoglobulins of M,G,A,E classes
in the blood serum was analyzed using immunoenzyme
method (reagents Xema-Medica Co.Ltd., RF and Lab line
reader, Austria). Furthermore, the content of C, comple-
ment component (Microgen, RF) and prodefensin-lac-
toferrin, which is an indicator of an acute phase of any
inflammation (Belamy e.a., 1989). Statistical analysis was
undertaken using Nonparametric Wilcoxon — Mann —
Whitney test as recommended by E.V. Gubler (1990) [6]
according to Biostatistics-6 programme.

RESULTS

Received data showed that the content of immunoglobulins
of classes M,G,A,E in patients with FBF did not differ from
the one in the control group patients, whereas the level of gM
was significantly lower than in the control group patients: 0,3
and 1,5 g/l correspondingly (figure 1,2). The content of C,
complement component in the stated period after FBF did
not differ from the one of the control group. (figure 3)

At the same time there was a significant increase (p<0,02)
in lactoferrin - from 3 mkg/ml, which is the norm, to 10
in patients with FBF (figure 4).

When studying the content of cells of different types accord-
ing to clasters of differentiation, significant deviations were

identified in macrophages and natural cytotoxic cells, CD14 and
CD16 correspondingly (tableI), the content of which increased
during the first 24 hours of FBE The tendency towards the
content increase was also noted while determining the number
of activated cells that reflect to a certain extent the activation of
regulatory T-cells [7]. The decrease in IgM concentration in the
blood serum may relate to the usage of coarse proteins from
blood as a plastic material in extreme situations [8]. The increase
in cells with CD14 and CD16 markers proves that innate im-
munity factors take part in defense and adaptation processes as
quickly responsing components of the immune system.

CONCLUSIONS

1. Adecrease in the IgM level and an increase in the lacto-
ferrin concentration were noted in patients with frontal
basilar trauma while determining systemic humoral
immunity element.

2. The most significant deviation in the peripheral blood
cellular makeup in CD-markers was an increase in cells
with markers CD14 and CD16.
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ABSTRACT

Introduction:. The problem of mood disorders in adolescents has recently become acute due to the high frequency of encounter and social significance.

The aim: To investigate the screening of anxiety and depressive disorders and their manifestations in adolescent children to determine risk factors and to develop measures
for their prevention.

Materials and methods: The study was attended by 189 students aged 16-17 years of the educational institutions of the Khmelnytskyi region. For study it was used: Spielberger
questionnaire in adaptation A. Andreeva and questionnaire for child depression M. Kovacs, 1992.

Results: A high level of personal anxiety was detected in 44 adolescents (23,3%) and situational in 76 (40,2%) adolescents. In 48 (25,4%) adolescents there were signs of
depression, in 11 (5,8%) - severe depression. The level of depression in girls was significantly higher compared to boys (95% Cl, 2,6-8,8) (p<0,0004), which was manifested in
the form of aggressive behavior (95% Cl, 3,3-9,4) (p<0,0001) and anhedonia (95% Cl, 1,7-7,0) (p<0,001). Signs of depression more often were appeared in adolescents who
had an incomplete family (95% Cl, 0,7-8,5) (p<0,02) and manifested in the form of aggressive behavior (95% Cl, 0,6 (p<0,02), anhedonia (95% Cl, 0,7-7,3) (p<0,01) and
negative self-esteem with the presence of suicidal thoughts (95% Cl, 0,3-7,5) (p<0,03).

Conclusions: Mood disorders are quite common among adolescents and require timely detection and correction in order to improve their social adaptation and prevent suicidal

behavior. The main factors of mood disorders in adolescents can be an incomplete family and a female.

KEY WORDS: anxiety, depression, adolescents, mood, diagnosis

INTRODUCTION

According to WHO statistics, depression is one of the
most common forms of mental illness today [1]. Child and
adolescent depression has become one of the most popular
themes of psychological research in the last 4 decades.
First of all, this is due to the fact that more children and
adolescents begin to suffer from depressive manifestations
along with adults [2].

Depressive disorders are especially dangerous in the
teenage period, when the subtle structures of the child’s
personality are unprotected to the destructive power of
depression, which can have negative consequences in the
form of asocial behavioral manifestations, the formation of
unwanted character traits, deep internal conflicts, problems
in communication, studying, personal self-determination
and self-realization etc. [1].

Depressive disorders in adolescence can lead to the for-
mation of bad habits (alcoholism, smoking) and even to
encourage the use of narcotic substances. The development
of depression at this age has a rather high risk of developing
other mental disorders in adulthood [3, 4]. However, the
most dangerous consequence of depression is a suicide.
Suicide is one of the main causes of death among young

Wiad Lek 2019, 72,9 cz I, 1795-1801

people associated with depression, more than half of which
occurs in the puberty period [5].

Suicidal behavior of adolescents, who has recently been
increasingly threatening is most often due to internal-fam-
ily circumstances, relationships with peers in school [6].
Suicide is the second leading cause of death in adolescents
in Europe, so suicide prevention in these countries is a key
public health goal [7].

Cluster analysis of depression symptoms in the age aspect
allowed to establish that in the adolescents aged 15 years
and older, anxiety (59,8%), apathy (20,8%) and behavioral
(19,4%) variants of depression were formed [8].

Stresses of private life rank first among the factors that affect
the mental state of adolescents [9]. Among other key risk factors
for depression, womens gender, heredity, other mental and
physical disorders as well as obesity should be noted [4, 10].

Anxiety negatively affects not only the emotional state of
a person but also further violates the functional capabilities
of the psyche, inhibiting its development as a personality
and in most cases into pathopsychological disorders [11].

Anxiety disorders are quite common disorders of the
psychics in children, which, according to literature, occur
in 9% and 32% of children and adolescents [12].
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Fig. 1. Levels of anxiety in adolescents by the questionnaire of Spielberger’s anxiety modified by A. Andreeva.

It should also be noted that anxiety is an independent
risk factor for the development of cardiovascular events
in adolescents. High body mass index (50,8%), high blood
pressure (50,8%) and physical inertia (50,0%) were the
most common cardiovascular risk factors [13].

The presence of subclinical depressive symptoms and
adolescence as a factor in the future risk of depression, as
well as the negative effect of these symptoms on social ad-
aptation indicates the importance of evaluating depressive
symptoms in adolescence [14]. The American Academy of
Pediatrics Bright Futures recommends an annual check
of children and adolescents for emotional and behavioral
abnormalities [4, 10].

Therefore, the mental health of adolescents requires
careful monitoring and research that will help respond in
a timely manner, detect and prevent and if necessary treat
and detect emotional disorders that have an important
social significance.

THE AIM

To investigate the screening of anxiety and depressive
disorders and their manifestations in adolescent children
for the identification of risk factors and the development
of measures for their prevention.

MATERIALS AND METHODS

The study was attended by 189 students aged 16-17 years
of the educational institutions of the Khmelnytskyi region.
The study used Spielberger Test Questionnaire (STPI),
modified by A. Andreeva (1988) and the Children’s De-
pression Inventory, M. Kovacs, 1992.

The Spielberger test questionnaire was modified by A.
Andreeva, which reveals the level of cognitive activity, anx-
iety and anger as an existing condition and as a personality
trait. The scale consists of two parts. The minimum score
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for each scale is 10 points, the maximum is 40 points [15].
The Children’s Depression Inventory was developed by
Maria Kovacs (1992) and adapted by the staft of the Clin-
ical Psychology and Psychiatry Laboratory. The method
is intended for the study of children and adolescents 6-17
years and allows to appreciate the affective and cognitive
symptoms of depression, somatic complaints, social prob-
lems and behavioral problems. The overall normal index
for CDI can vary from 0 to 54, 50 is a critical value, after
which the depth of symptoms increases [16]. The results
were processed using Student’s criterion to construct a 95%
confidence interval (CI) for the difference in mean.

RESULTS AND DISCUSSION

Our screening research on the presence of anxiety in ado-
lescents both in general and in individual groups showed
the presence of anxiety symptoms in children and its de-
pendence on individual factors.

In general, according to the questionnaire of anxiety, in
the study of the whole quantity of adolescents (n=189), the
personal anxiety was 23,1+3,8 points and situational (reac-
tive) anxiety was 22,4+3,5 points which is its average level.
Such data testify to the need for a more detailed examination
of this category of adolescents in school establishments to
investigate and identify the main causes of its occurrence,
as there are significant risks for the development of such
anxiety disorders in the future such as panic disorder, obses-
sive-compulsive disorder, somatoform disorder, and others
which has an important social significance.

We also separately counted the number of adolescents
who had a high general score on the anxiety questionnaire
indicating a high level of anxiety (Fig. 1).

The presence of elevated anxiety levels in a significant
percentage of adolescents is associated with the study of
E.A. Mikhailova et al. (2015), which revealed a significant
increase in the alarming version of depression as the child
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Table I. Indicators of anxiety of adolescents in normal life and during the studying

Spielberger Questionnaire Modified by A. Andreeva (M + o)

Anxiety Cog|.1i1.:ive Negative .emotional
n Activity experiences

Usual Reactive Usual Reactive Usual Reactive
City 82 23,0+£3,5 21,8%3,1 25,7+3,6 24,9+3,3 23,3+5,0 17,7£5,0
Village 107 23,1+4,0 22,9+3,9 25,7+4,0 25,2+3,6 22,9+4,7 17,9+4,7

p >0,05 <0,05 >0,05 >0,05 >0,05 >0,05
Girls 53 23,9445 21,5+£3,6 25,0£3,6 24,9+3,9 23,1+4,9 18,2+4,9
Boys 136 23,143,5 22,8433 26,0+3,9 25,0+3,6 23,1+4,9 17,6+4,8

p >0,05 <0,05 >0,05 >0,05 >0,05 >0,05
Smoking 47 23,14£3,3 22,2+3,1 25,7+43,5 24,7423 23,9+4,9 18,1+4,8
Non-smoking 142 23,2441 22,543,5 25,843,9 25,2+3,7 22,2+4.,8 17,9+4,7

p >0,05 >0,05 >0,05 >0,05 <0,05 >0,05
Incomplete family 31 22,7+4,2 21,6%3,3 26,0+4,3 24,9+3,1 26,2+4,2 17,7£4,4
Complete family 158 23,3+3,8 23,14£3,2 25,7+3,7 25,2+3,5 22,7+4,9 17,651

p >0,05 <0,01 >0,05 >0,05 <0,0001 >0,05
Successful in studying 59 23,2+4,4 22,4+3,4 26,7+2,8 25,1£3,8 24,3+5,3 17,945,2
Unsuccessful in studying 130 23,1£3,4 22,4435 25,4439 24,843,5 22,6+4,5 17,8+4,4

p >0,05 >0,05 <0,02 >0,05 <0,02 >0,05

grows, which is most pronounced in children older than 15
years and constitutes a significant percentage (59,8%) com-
pared with non-alarming manifestations of depression [8].

A high level of personal anxiety was detected in 44
people (23,3%) and situational anxiety in 76 (40,2%) per-
sons, which are quite high indicators for this category of
children because they are a risk group for the development
of emotional disorders and comorbid them depression
The average level of personal anxiety was found in 131
(69,3%) and the average level of situational anxiety was in
99 (52,4%) persons, which constituted the vast majority
of adolescents. And only in a small number of adolescents
the level of both personal and reactive anxiety was low and
accounted for 14 (7,4%) persons respectively.

Also the level of anxiety in adolescents was determined
depending on sex, place of residence, fullness of the family,
the presence of bad habits and the success of the school
(Table I).

Thus, the level of situational anxiety was higher in rural
adolescents (95% CI, 0,1-2,2) (p<0.05), which can be due to
alower level of education and adaptability than adolescents,
who studied and lived in the city. The level of situational
anxiety was also higher in boys than in girls (95% CI, 0,1-
2,3) (p<0,05), that can be due to less successful and boys’
activity in learning and, accordingly increasing anxiety
in the process of studying the material and its control. It
was found that the level of situational anxiety was clearly
higher in adolescents who lived in a full family compared
with adolescents living in an incomplete family (95% CI,
0,3-2,7) (p<0,01) In adolescents who lived in an incomplete
family according to different circumstances they did not
have a father in 19 (61,3%) and mother - in 12 (38,7%) ado-

lescents. A higher level of situational anxiety in adolescents
with full-family can be attributed to the greater responsi-
bility and concentration of these adolescents over studying
outcomes and possibly greater control by parents over the
learning process. In adolescents with incomplete families
have probably less attention due to life circumstances and
less control over their personal life and education, which
respectively, causes less anxiety.

Personality negative emotional experiences in general
also had an average level of severity. However, they were
clearly higher in children who smoked compared to ad-
olescents who did not have this harmful habit (95% CI,
0,1-3,3) (p<0,05). Expressed personality anxiety is likely to
induce adolescents to develop harmful habits as a means
of possibly influencing anxiety.

The personal negative emotional experiences were quite
pronounced and high in children living in an incomplete
family compared with adolescents living in complete
families, and overall had an average negative emotional
experience (95% CI, 1,6-5,3) (p<0,0002). Thus it can be
noted that the absence of one of the parents under differ-
ent circumstances can lead to the formation of expressed
negative emotional experiences that can affect the success
of studying, social adaptation of the child in society, the
emergence of bad habits, lead to the development of anxiety
and depressive reactions. Such adolescents need special
attention from the side of society as risk groups for the
development of deviant behavior, the propensity to abuse
drugs and the development of depressive reactions with
their consequences in the form of suicide.

It should be noted that personal negative emotional
experiences were clearly higher in adolescents who were
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Fig. 2. Depressive symptoms were identified in adolescents according to the questionnaire for childhood depression (Maria Kovacs, 1992).

successful in the study (95% CI, 0,2-3,2) (p<0,02). Pos-
sibly, personal attitude to studying, more preoccupancy
and mental stress and increased responsibility of such
adolescents can be a reason for their negative emotional
experiences. Such adolescents need have alook at the day’s
regime with more time for rest and reduction of mental
load. At the same time the situational negative emotional
experiences in these children had an average level of se-
verity and did not differ from other groups of adolescents.

Pre-clinical manifestations of depression can accompany
a child or adolescent for months and sometimes for years,
causing devastating effects on intercourse with peers,
studying and other life spheres. Therefore, high rates of
repression even at the clinical level deserve close atten-
tion. The CDI method, developed by M. Kovach, is most
commonly used worldwide for the diagnosis of repression
in children and adolescents who are not diagnosed with
depression (actually aimed at studying subclinical mani-
festations of depression) [2].

Our screening study on the presence of depressive
symptoms in adolescents both in general and in individ-
ual groups showed the presence of depressive symptoms
in adolescents and its dependence on individual factors.

In general in the study of the entire number of children
(n=189) the total score on the CDI questionnaire was
50,5+10,1, which according to the interpretation of the
questionnaire is a critical level in which it is possible to
diagnose minimal depressive disorders and after which
the depth of symptoms significantly is growing.

We also separately counted the number of adolescents,
where the total score in the questionnaire exceeded the
upper limit of the average of 55 points, their number was
48 (25,4%) persons (Figure 2).

Namely in 25,4% of all adolescents we examined showed
clear signs of depression. In the general structure of ado-
lescents signs of severe depression were found in 11 (5,8%)
persons whose data significantly exceeded the average,
that is, 70 and above points (maximum 84), which is quite
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substantial and requires appropriate attention, since they
are precisely those the greatest risk of developing suicidal
behavior.

Thus, the level of depressive symptoms practically did not
differ among adolescents in rural areas from adolescents
living in the city (Table II).

The overall level of depressive symptoms in girls was
significantly higher in comparison with boys (95% CI, 2,6-
8,8) (p<0,0004) and exceeded the critical level of indicators
for the diagnosis of depression. According to the data of
the subscale A, which characterizes the decrease in mood,
in general, the girls tended to decrease while in boys it did
not exceed the critical value and in general was within the
norm (95% CI, 0,3-7,4 ) (p<0,03). In general the highest
rate was observed in girls under the subclass B (59,4+11,4)
compared to boys, clearly exceeding the critical values that
can characterize the manifestations of depression in them,
mainly in the area of interpersonal problems, negativism
and aggressive behavior (95% CI; 3,3-9,4) (p<0,0001). In
the subscales C, which characterizes the level of insecurity
and inefficiency in the learning process, girls also showed
a significant prevalence over the indicators in boys, who
in general were within the normal range (95% CI, 3,9-
9,6) (p<0,0001), that can indicate a significant influence
of depressive symptoms on the effectiveness of teaching
and relation with teachers and peers as shown in Table. 2

It should be noted that girls have a predominance of
indicators on the subchapter D, which reached a critical
level and indicated the presence of anhedonia (95% CI,
1,7-7,0) (p<0,001). Anemia is one of the key symptoms of
depression and is characterized by a decrease or loss of sat-
isfaction and therefore it is important in terms of detecting
it from adolescents as a possible sign of depression in them.

A significant predominance of depressive disorders in
girls over boys was also found in other studies that deter-
mined the female sex as a risk factor for the development
of depression [7, 17].

Quite interesting were the data when analyzing the
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Table Il. Indicators of symptoms of depression in adolescents

Child Depression Questionnaire (Maria Kovacs, 1992) (M + o)

n A B C D E General
City 82 50,7£11,6 54,8+9,23 48,5+7,9 50,1£9,4 49,4+9,8 50,9+10,4
Village 107 50,2+10,9 55,2+10,4 49,9+10,3 47,5+6,7 49,0£9,2 50,4+9,8
p >0,05 >0,05 >0,05 <0,03 >0,05 >0,05
Girls 53 53,1£12,7 59,4+11,4 54,3+11,8 52,548,5 50,0+9,3 54,5+11,0
Boys 136 49,3+10,4 53,1£8,7 47,6174 48,118,2 48,6+9,3 48,8+9,1
p <0,03 <0,0001 <0,0001 <0,001 >0,05 <0,0004
Smoking 47 47,2+8,0 53,248,5 46,8%6,5 47,7+£8,4 47,9+7,9 47,8x7,5
Non-smoking 142 51,7£11,8 55,1£10,3 50,2+9,9 50,3+8,7 49,7+9,8 51,7£10,6
p <0,01 >0,05 <0,03 >0,05 >0,05 <0,02
Incomplete family 31 52,2+10,4 58,3+13,7 53,0£12,1 52,9+9,4 52,5+10,5 54,5+10,8
Complete family 158 49,8+10,9 53,8+8,8 48,7+8,6 48,8184 48,5+9,0 49,9+9,7
p >0,05 <0,02 <0,02 <0,01 <0,03 <0,02
Successful in studying 59 52,8+12,3 55,5+12,0 50,3+9,2 52,2+8,5 50,149,3 52,6+10,7
Unsuccessful in studying 130 48,7+10,2 53,4+8,9 48,6+8,5 48,0+8,1 49,0+9,5 49,0+9,2
p <0,01 >0,05 >0,05 <0,001 >0,05 <0,02

scales of adolescents who have harmful habits, including
smoking tobacco. In general signs of depressive symptoms
were not observed in adolescents who smoked (47,8+7,5
points), compared to those who did not smoke (95% CI,
0,5-1,7) (p<0,02) , whose indicators though were within the
norm, however, reached critical values (51,7+10,6 points).
Adolescents who do not smoke had a greater pronounced
decrease in mood on the subchapter A compared with
those who smoked (95% CI, 0,8-1,8) (p<0,01) and the
level of uncertainty and inefficiency in the training of
the underclass C (95% CI, 0,3-6,4) (p<0,03). However,
according to preliminary data, teenagers who smoke are
more likely to be more anxious than non-smokers (95% CI,
0,1-3,3) (p<0,05), which is likely to induce adolescents to
the emergence of bad habits, as a means of possible effects
on increased anxiety and possibly depression as a comorbid
anxiety pathology.

In the study of adolescent depression a large number of
internal correlations and external connections with anx-
ieties in adolescents deprived of parental care have been
identified [9].

Property divisions, social inequality, poverty and unem-
ployment, marginalization and political alienation of the
general population, the disintegration of family and group
ties - these are the underlying preconditions for the for-
mation of inadequate family relationships, provoking lack
of attention to the adolescent, intense family atmosphere,
deviant behavior of parents, etc.. These factors violate the
social adaptation of adolescents and become the basis of
suicidal behavior [6].

According to A. Consoli et al. (2013), 16,2% of adoles-
cents who had depression reported suicidal thoughts over
the past 12 months and 8,2% reported suicide attempts.
The key factors that were associated with these conditions

in adolescents were family factors and intra-family rela-
tionships [7].

In our observation according to the questionnaire there
were signs of depression in adolescents who for various
reasons had an incomplete family or orphanhood. The gen-
eral meanings of depressive symptoms in such adolescents
were significantly higher and the critical values over which
depression was determined than in peers who lived in com-
plete families (95% CI, 0,7-8,5) (p<0,02). In such adoles-
cents there were manifestations of interpersonal problems,
negativism, and aggressive behavior under the subscales B
(95% CI, 0,6-8,2) (p<0,02) increased level of uncertainty
and inefficiency in the process of training under the C (95%
CL 0,6-7,8) (p<0,02), the presence of anhedonia with the
subscales D (95% CI, 0,7-7,3) (p <0,01). In adolescents
living in a full family the relevant data on these subscales
did not reach the critical level of such violations and were
practically within the normal limits. It should be noted that
it was precisely in adolescents from single-parent families
that for the first time the critical level reached the value
under the subscales E, which characterizes the presence of
negative self-esteem and possible suicidal thoughts (95%
CIL, 0,3-7,5) (p<0,03).

Thus, the problem of an incomplete family has a very
important social significance and requires a comprehen-
sive study of social impact and education among the adult
population as a pledge of prevention and prevention of the
possible development of mental disorders in adolescents
and their consequences, the formation of such children in
society, the formation of stereotypes of behavior in adult
life and their relation to family values.

The general level of the questionnaire’s indices in adoles-
cents with sufficient educational success was higher than
that of adolescents who had low educational success (95%
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CI, 0,5-6,5) (p<0,02). A similar tendency was observed in
the subscales. Thus, for the subscales A, which character-
izes the decrease in mood, in general, adolescents who had
sufficient success in study there was a tendency to decrease
it (95% CI, 0.7 - 7.5) (p <0.01).

It should also be noted that the prevalence of adolescents
who were successful in studying, subscales D reached a crit-
ical level, indicating the possible presence of anhedonia
(95% CI, 1,6-6,7) (p<0,001). According to other subscales
there was no significant difference in the indicators. The
obtained data is in agreement with the data in the study
of anxiety in this group of adolescents.

It is possible that such emotional disturbances can arise on
the basis of the characteristics of these teenagers and their up-
bringing, which forms a special attitude to studying, increased
responsibility, integrity and diligence, which requires a separate
study. Itis also possible that such emotional disturbances can be
generated asa result of excessive mental and emotional overload.

CONCLUSIONS

In general among all the studied adolescents there was an
average level of personal (23,1+3,8 points) and situational
(22,4+3,5 points) anxiety. A high level of personal anxiety
was found in 44 (23,3%), and situational anxiety in 76
(40,2%) adolescents, indicating the widespread anxiety
among this category of children who need special attention
and should be a risk group for the development of emo-
tional violations and comorbid depression.

Personality negative emotional experiences were more
pronounced in adolescents who smoke (95% CI, 0,1-3,3)
(p<0,05) and were living in an incomplete family (95%
CIL, 1,6-5,3) (p<0,0002). Consequently, the presence of
a incomplete family as well as other social factors is likely
to violate the social adaptation of adolescents and become
grounds for the development of anxiety and bad habits.

In the 48 (25,4%) among all studied adolescents there
were clear signs of depression, of where 11 (5,8%) outlined
signs of severe depression, indicating its widespread preva-
lence among this number of adolescents. Such adolescents
need timely detection and special attention, as they should
form a risk group for the development of suicidal behavior
and other mental disorders, need timely help.

The overall level of depressive symptoms in girls was
significantly higher in comparison with boys (95% CI,
2,6-8,8) (p<0,0004), which can indicate a female gender
as one of the key risk factors for developing depression
in adolescents. Depressive symptoms in girls were mainly
manifested in the form of interpersonal problems, nega-
tivism, aggressive behavior (95% CI, 3,3-9,4) (p<0,0001)
and anhedonia (95% CI, 1,7-7,0) (p<0.001).

Signs of depressive disorders were observed in adoles-
cents who for various reasons had an incomplete family
(95% CI, 0,7-8,5) (p<0,02). In such adolescents depressive
disorders manifested in the form of interpersonal prob-
lems, negativism, aggressive behavior (95% CI, 0,6-2,8)
(p<0,02), as well as anhedonia (95% CI, 0,7-7,3) (p<0,01)
and negative self-esteem with the presence of suicidal
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thoughts (95% CI, 0,3-7,5) (p<0,03), which in any case was
not observed in other subgroups of adolescents. Conse-
quently, as in anxiety situations the presence of an incom-
plete family is one of the key factors in the development of
depression and possible suicidal behavior in adolescents.

Given the high incidence of anxiety and depressive
disorders in adolescents, their impact on social adap-
tation and behavior, periodic compulsory testing of
children using simple questionnaires for the presence
of emotional disorders should be introduced in order to
detect and correct their correction in a timely manner,
especially in children with existing factors risk (female
sex, incomplete family), which will prevent further severe
mental disorders, promote social adaptation and quality
of life of the child.
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ABSTRACT

Introduction: The level of childhood bacterial diseases incidence does not have a downward trend.

The aim: Conduction of a sociological analysis of medical cards for children with pertussis, meningococcal infection (MI), scarlet fever, and evaluation of consumed pharmacotherapy
according to real clinical practice in Ukraine.

Materials and methods: 1215 medical cards of inpatients; methods: sociological — document analysis, retrospective frequency.

Results: Among the cards of children with pertussis: 50.2% — female, 49.8%— male; by age children up to 1 year (49.3%) were prevailed. In 79.6% incidence — medium-hard
form pertussis, 42.2% with complications. Among patients with Ml by sex there were: 50.5 % — boys and 49.5% — girls; by age — children aged 1-4 (40.2%); the structure of
generalized forms of MI: 40.2% — meningococcemia, 11.4% — meningitis, 48.4% — combination. Scarlet fever was more frequently: boys (56.4%), children aged 5-9 (44.7%),
urban residents (79.7%); it was 93.4% of a medium-hard form. Most of medicines were prescribed to children with MI - 15.8 trade names per 1 person, it was prescribed 191 INN,
most often — Sodium chloride (90.0%), Ascorbic acid (68.5%), Ceftriaxone (65.8%); patients with pertussis — 11.2, 196 INN (Chlorpromazine (69.1%), Dexamethasone (53.2%),
Butamirate (51.8%)); scarlet fever — 9.3 medicines, 114 INN (local action Comb drug for throat diseases treatment (94.4%), Ceftriaxone (48.7%), Metamizole sodium (38.1%)).
Conclusions: Frequency analysis data of consumed pharmacotherapy in real pediatric practice in Ukraine shows the need for its further optimization in accordance with the

principles of evidence-based medicine, the results of research on the socio-demographic characteristics of patients, forms and complications of course of the basic disease.

KEY WORDS: retrospective analysis, pertussis, meningococcal infection, scarlet fever, children

INTRODUCTION
The most widespread children bacterial infections (CBI)
are pertussis, meningococcal infectious (MI), scarlet fever
[1-4]. During the past ten years, there has been a signifi-
cant increase in the pertussis incidence among children.
Pertussis is a sharp infectious vaccine-controlled disease
with airborne transmission mechanism. Its leading clinical
symptom is protracted spasmodic cough [5-7]. Both in
Ukraine and abroad, high incidence is registered among
children of the first year of life, especially in infants who
have not yet been vaccinated. At the same time young
children have the highest risk of severe disease and com-
plications. According to statistic data in Europe and North
America, the prevalence of pertussis among high school
children and adults is noted. The probability of getting
sick after contact with a patient is very high — 90 % [8-13].
Unlike pertussis the MI belongs to uncontrolled infec-
tions and can cause both sporadic cases of the disease and
epidemic outbreaks. This is an acute anthroponistic disease
of the respiratory tract infections caused by meningococcus
(Neisseria meningitidis) and is characterized by clinical
polymorphism in the form of nasopharyngitis, purulent
meningitis and sepsis [14-17]. In European region coun-
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tries the mortality of MI is 9-12 %, in Ukraine the mortality
rate varies from 14 to 17 %. It is generally accepted that
the categories with the highest risk of MI development
are newborns and children of the first year of life (since
natural immunity against N. meningitidis is especially
low), adolescents (due to their habits and behavior that
promote interpersonal communication), travelers who
have been staying for a long time in endemic regions. The
susceptibility to MI is generally, the index of contagiousness
is 10-15 % [18-23].

One of the known infectious children diseases with
streptococcal etiology is scarlet fever. This is an acute
anthropogenic infectious disease caused by p-hemolytic
streptococcus group A and characterized by symptoms of
general intoxication, sore throat and skin rash, suscepti-
bility to septic and allergic complications. The main way
of infectious transmission is airborne. It is possible contact
way of infection through toys, things as well as through
food. The lowest incidence rate is recorded in children
of the first year of life (especially up to 6 months), in the
blood of which antibodies that have been spread through
the placenta are circulated. Contagiousness index of scarlet
fever is 40 % [24-28].
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Since infectious diseases remain one of the main causes of
worldwide children mortality, the study of the socio-demo-
graphic characteristics of children suffering from pertussis,
M, scarlet fever is relevant for optimizing the provision of
effective medical and pharmaceutical aid.

THE AIM
Conduction of a retrospective analysis of gender, age, social
characteristics of children with pertussis, M1, scarlet fever

at the age of 0-17; forms of diseases, complications, causes
of patients discharge from hospitals; as well as the evalua-
tion of drugs prescribed by doctors by frequency analysis
based on real clinical practice in Ukraine.

MATERIALS AND METHODS

The sample collection consisted of 1 215 medical cards
of the form Ne 003/o stationary patients with pertussis
(A 37), meningococcal infection (A 39), scarlet fever
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Fig.4. Distribution of medical cards of children with bacterial infections by criteria of severity, presence of complications, reason of discharge from hospital

(A 38) during 2009 - 2016, which were obtained by
random selection from the archives of the 6 regional
clinical children’s infectious hospitals in Vinnytsia, Iva-
no-Frankivsk, Kiev, Odessa, Ternopil and Kharkiv oblast.
To work with archival materials with the preservation
of the confidentiality of personal data of children were
obtained permits of the chief doctors of each health
care institution. It was used the sociological method of
documents analysis (medical cards): formalized (quanti-
tative) and content analysis (qualitative and quantitative
method, which allowed quantification of medical cards
by categories with subsequent interpretation of data). In
addition, to determine the appropriateness of pharma-
cotherapy prescribed for patients to clinical protocols,
the frequency method of clinical and economic research
was used, which consisted in ranking of the medicines
consumed by them by the frequency of use - in the whole
set of appointments and among the names of medicines
by international non-proprietary names (INN).
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RESULTS

Among 1 215 analyzed medical cards, there were 834
children with pertussis disease history, 184 - MI (gen-
eralized forms of meningococcemia, meningitis or their
combination), 197 - scarlet fever. On average, children
with pertussis were treated in hospital for 15+7 bed-days,
for MI - 14+7 bed-days, for scarlet fever — 11+5 bed-days.
According to the medical cards, demographic characteris-
tics of sick children were studied, first of all — gender and
place of residence (Fig. 1, 2).

The distribution of patients by gender (Fig. 1) showed
that there were more boys with MI and scarlet fever than
girls (p> 0.05). The distribution by the area of residence
(Fig. 2) showed that the children with scarlet fever (79.7 %)
and MI (56 %) lived in cities and children with pertussis —
in villages (55.8 %) (p < 0.001).

By the age children with pertussis were prevailed in two
categories — up to 1 year (49.3%) and from 1 to 4 years
(31.8 %). The most often MI was found in children at the
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age of 1-4 (40.2 % of the sample). Among children with
scarlet fever, patients aged 5-9 (44.7 %) and 1-4 (40.6 %)
were prevailed. Thus, according to the research girls up to
1 year, which mostly were residents of villages got sick by
pertussis more often. MI was prevailed in boys aged 1-4
years, and scarlet fever aged 5-9 years, both mostly city
residents (p < 0.001) (Fig. 3).

By the severity criteria both pertussis and scarlet fever
in contrast to the MI are divided into mild, medium-hard
and severe forms (Fig. 4). The analysis showed that most
of patients were with pertussis (79.6 %) and scarlet fever
(93.4 %) of a medium-hard form. In the structure of me-
ningococcal infection among generalized forms 40.2 %
had meningococcal disease, 11.4 % — meningitis, and 48.4
% - their combination.

It was found that MI (87 %) and scarlet fever (87.3 %)
were undergone without complications, 42.2 % of pertussis
was complicated. 77 % of patients with MI were discharged
with recovery and 3 persons were transferred to another

hospital. 52.8 % of patients with pertussis and 40.1 %
with scarlet fever left the hospital with an improvement.
Unfortunately, 8.6% of children with pertussis and 6.6 % of
children with scarlet fever did not continue their treatment
in a hospital (Fig. 4).

Among the most widespread pertussis complications
there were pneumonia (68.4 %), acute bronchitis (30.8 %).
10.8% of MI cases were complicated by an infectious-toxic
shock, which made 64.5 % of the total complications, and
2.7 % - DIC-syndrome (16.1 %). The most widespread
complications of scarlet fever were pyelonephritis (36.8
%), myocarditis (31.6 %), otitis (15.8 %) (Fig. 5).

According to the concomitant diseases rating which were
discharged in medical cards of children with bacterial in-
fections, the most common for three nosologies was such
comorbidities as anemia (Table I).

The next stage of the research was to conduct a retro-
spective clinical and economic analysis of intended phar-
macotherapy for children with pertussis, MI and scarlet
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Table I. TOP-10 concomitant diseases that accompanied the diagnosis of pertussis, MI, scarlet fever in children aged 0-17 years

Pertussis Mi SF
1. Anemia Anemia Anemia
Foramen ovale (heart) Pneumonia Urinary tract infection

Diseases of the digestive system

Herpesviral infections

Adenoiditis

Thymomegaly

Angiopathy of eye retina

Biliary dyskinesia

Ascariasis

Gastroenteric fermentopathy

Ascariasis

oA W

Pinworm infection

Pinworm infection

Table II. TOP-10 drugs (INN) by the frequency of appointments

Pertussis MI Scarlet fever
% % %
Pa:l"‘:':“ %in total pT,:':ts % in total pattllu::ts %in total
INN summation of INN summation of INN summation of
RO appointments IO appointments RO appointments
taken PP taken PP taken PP
drugs drugs drugs
Chlorpromazine 69.1 6.2 Sodium chloride 90.0 55 Comb drug 94.4 10.2
Dexamethasone 53.2 48 Ascorbic acid 68.5 43 Ceftriaxone 48.7 53
Butamirate 51.8 46 Ceftriaxone 65.8 42 Metamizole 38.1 4.1
sodium
Lactic acid
Drotaverine 49.9 4.5 producing 62.0 39 Loratadine 35.0 3.8
organisms
Electrolytes in
Ceftriaxone 49.5 44 combination 61.4 3.9 Glucose 325 3.5
with other drugs
Ibuprofen
Procaine 458 4.1 Furosemide 60.9 39 Lactic acid 305 33
producing
organisms
Comb drug 45.7 4.1 Dexamethasone 544 34 Sodium chloride 294 3.2
Clemastine 455 39 BAS 46.7 30 Ascorbic acid 289 3.1
Cocarboxylase
Magnesium sulfate 428 38 Heparin 46.2 29 Desloratadine 27.4 3.0
BAS 34.7 3.1 Cocarboxylase 457 29 Diphenhydramine 29

BAS

fever. The results of the frequency analysis show that 9 317
prescriptions of 196 drugs according to international
non-proprietary names (INN) were prescribed for chil-
dren with pertussis, which was 11.2 per patient. Totally,
patients with MI were assigned 191 names of drugs by
the active substance. The total number of appointments is
2908, and the number of appointments per patient is 15.8.
For children with scarlet fever, 1 824 appointments were
prescribed by 114 drugs (INN), for one patient — 9.3. Table
II shows the TOP-10 drugs by the frequency of use for the
treatment of each studied bacterial infections.

As indicated by the results of the frequency analysis, Cef-
triaxone was included in TOP-5 INN antibacterial drugs that
were most commonly used. In addition, children with scarlet
fever (48.7 %) and MI (65.8 %) were most often taken this
drug. In the pharmacotherapy of the pertussis this drug was
the fifth (49.5 %). The analysis data indicate that patients with
Ml received a lot of infusions, and with pertussis — drugs for
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the cough attacks reduction and prevention (Chlorproma-
zine). Comparison of the results of real clinical practice with
the Ukrainian protocol was evidenced by the absence of an
effective formulary approach to the appointments of drugs
to patients in Ukraine, since the list of actually consumed
drugs is wider than legally recommended. Thus, the order
of the Ministry of Health of Ukraine Ne 354 from 09.07.2004
“On approval of the Protocols for the diagnosis and treat-
ment of children infectious diseases” [29] for the treatment
of children suffering from pertussis it is recommended to
use antibacterial medicines and aminazine. TOP-10 INN
analysis for the treatment of patients with MI showed that
according to the protocol for treatment of patients with MI
(Ministry of Health of Ukraine Order Ne 737 from 12.10.2009
“The Protocol for the Treatment of Meningococcemia
in Children” [30]), the following INN were prescribed:
ceftriaxone, electrolytes in combination with other drugs,
furosemide, dexamethasone, heparin. At the same time, the
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auxiliary therapy drugs (vitamins, probiotics, and dietary
supplements) are not included in the recommendations of
the regulatory document. The same applies to regulatory
approaches to scarlet fever therapy which also contain no
vitamins, probiotics, but also contain local antiseptic agents
that accounted a significant proportion of Comb drug in
accordance with the protocol requirements [29].

DISCUSSION
According to the Guidelines for the public health man-
agement of pertussis in England (2018) macrolides (azi-
thromycin and clarithromycin) are recommended to treat
patients with pertussis. A number of researchers, namely:
Marchant JM, Petsky HL, Morris PS, Chang [30], Altunaiji
SM, Kukuruzovic RH, Curtis NC, Massie ] [32], Cherry
JD [11] have experimentally confirmed the advisability
of using macrolides for pharmacotherapy of pertussis in
children. Simultaneously, the results of real clinical practice
analysis in Ukraine revealed the prevalence of cephalospo-
rins, namely Ceftriaxone in the doctors’ prescriptions. On
the other hand, a qualitative analysis of antibiotic therapy
in patients with MI in Ukraine showed the same approach
to its practice with evidence-based medicine. Since the use
of Ceftriaxone or Cefotaxim is advisable in the treatment
of patients with MI according to Zalmanovici Trestioreanu
A, Fraser A, Gafter-Gvili A, Paul M, Leibovici L [34] and
National Collaborating Center for Women’s and Children’s
Health [15] publications, which show the results of this
study. And for the treatment of patients with streptococ-
cal infection, penicillins are drugs of choice, despite the
more than 60-year period of their application [35]. Ceph-
alosporins in the treatment of patients with scarlet fever
are used while penicillin allergies and macrolides are also
second-line drugs [36]. At the same time, the results of the
analysis of the practice of prescribing antibiotics to patients
with scarlet fever in Ukraine also showed the priority of
Ceftriaxone over other antibacterial agents.
Consequently, data of the actual clinical pediatric prac-
tice for treatment of children with pertussis, MI, scarlet
fever in Ukraine indicate the need for its further opti-
mization both in relation to evidence-based therapy and
pharmacoeconomics. The next stage of our research will
be conducting of ABC- and VEN-analyzes.

CONCLUSIONS

The results of the study showed that 50.2 % of children’s medical
cards belonged to women, 49.8 % to men; by age, children over
1 year were significantly more prevailed (49.3 %); the share
of rural residents (55.2 %) was higher than urban (44.2 %).
In 79.6% pertussis had a medium-hard form and 42.2 % had
complications in the form of pneumonia (68.4 %) or acute bron-
chitis (30.8 %). The distribution of patients with meningococcal
disease also did not reveal any gender differences: 50.5 % were
boys and 49.5 % were girls, and there were more urban residents
(56.0%); by the age there was predominance of children aged
1-4 years (40.2 %). In the structure of meningococcal infection

among generalized forms 40.2 % had meningococcal disease,
11.4 % had meningitis, 48.4 % had a combination of them;
13 % of patients had complications among which the leader
was an infectious-toxic shock (64.5 %). Scarlet fever was more
widespread in boys (56.4 %) and children aged 5-9 years (44.7
%), among patients a significant prevalence of urban residents
was found (79.7 %). This disease was 93.4 % in medium-hard
form, among its complications pyelonephritis (36.8 %) and
myocarditis (31.6 %) were predominated.

It was found that the largest number of medicines by INN
was taken by children with MI - an average of 15.8 trade names
of drugs, and in general this set of patients was assigned to 191
INN, among which Sodium chloride as a solvent (90.0 %),
Ascorbic acid (68.5 %), Ceftriaxone (65.8 %) were leaders. The
second place by the number of consumed drugs was taken by
patients with pertussis (11.2, 196 INN), which were most com-
monly prescribed by Chlorpromazine (69.1%), Dexamethasone
(53.2 %), Butamirate (51.8 %). One child with scarlet fever con-
sumed on average 9.3 drugs (114 INN totally), whose ranking
was led by thelocal route Comb drug for the treatment of throat
(94.4 %), Ceftriaxone (48.7 %), Metamizole sodium (38.1 %).
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ABSTRACT

Introduction: One of the most important indicators of the professional training of future dentists, their competitiveness is the development of professional interaction.

The aim of the article is to update the content of the training of future dentists to engage in professional interaction.

Materials and methods: The study, completed during 2015-2018, was attended by 292 students of the specialty “Stomatology”. The research uses the following methods:
theoretical — analysis, synthesis, systematization and synthesis of scientific literature; empirical — testing, survey, monitoring, pedagogical experiment to find out the effectiveness
of the developed content of training future dentists; methods of mathematical statistics.

Results and conclusions: For realization of the research purpose it was specially developed a discipline “Professional interaction of dentists” which is aimed at the realization
of the tasks: the acquisition of future dentists theoretical knowledge on problems of communication and interaction; increasing the need for communication, implementing
avariety of interactions; the formation of future dentists readiness for the implementation of professional interaction, positive communicative attitude to team interaction and
receiving satisfaction from it. The program results of the study of the indicated discipline are presented, content of its modules is disclosed. Interactive forms which are used
in the process of training future dentists (trainings, business games, problem situations, etc.) and teaching methods (dialogue-discussion, polygon, brainstorming, method of
ideas generation, situational dialogues, etc.) are described.

The components of future dentist’s readiness for professional interaction are developed: motivational, cognitive, operational and personal. The results of the pedagogical
experiment, which proved the effectiveness of the implementation of the special course “Professional Interaction of Dentists», are presented. Statistical analysis of the results
of the study made it possible to establish that after studying the special course in the experimental group there was a noticeable significant increase in the number of students
assigned to the high level, in addition, the number of future dentists with a low level was significantly reduced.

KEY WORDS: future dentists, professional training, content, professional interaction

INTRODUCTION
In today’s conditions of economic and socio-cultural trans-
formation, dynamic development, technologicalization
and commercialization of the medical industry, including
dentistry, the quality of medical care, and hence, the level
of professional training of dentists, their competitiveness,
the key indicator of which is the effective professional in-
teraction. This requires special attention to the training of
dental practitioners who, having performed various roles
(therapist, surgeon, orthopedist, orthodontist, children’s
dentist, dental hygienist, dental technician, etc.), would
be able to successfully interact with different groups of pa-
tients, colleagues, managers, nurses and other profession-
als, cooperate on the basis of trust, support, understanding,
tolerance, compassion, respect for each other.

The problem of the professional interaction of a doctor,
in particular a dentist, has recently become the subject of
studies of alot of scientists. Researchers pay attention to the
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communicative preparation of doctors, in particular den-
tists (A. Hroisman, I. Kontsevych, I. Hardy), the formation
of their professional competence (Ya. Kulbashna), profes-
sional-personal culture (M. Tararyshkina), communicative
(V. Kipiani) and speech competence (M. Musokhranov),
ethical and deontological culture (O. Gwyldis), readiness
for interaction (S. Poplavska), tolerance (P. Babenko) and
etc. The research emphasizes that in order to establish
effective interaction with patients, the doctor should
have a high level of professional speech (A. Korobkov, M.
Lisovii), foreign language (G. Yepifantseva, L. Krysak) and
intercultural communicative competence (N. Kalashnik).
Scientists are united in the fact that the art of interaction
between a dentist and a patient is a very complex, multi-
faceted and versatile process, where the doctor acts not
only as a specialist who uses his knowledge and experience
for the treatment, rehabilitation and maintenance of the
patient’s health, but also as a person, which analyses the
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patient’s treatment process in the context of moral, ethical,
cultural, and religious values.

A significant number of scholars (I. Aartman, A.
Almeida, K. Arnrup, M. Berman, M. Clarke, S. Cohen, B.
Schouten, S. Wilson, etc.) emphasized that in conditions
of growing competition among medical institutions of
the stomatological profile, the quality of dental treatment,
in particular the organization of professional interaction,
prevention of initiation of conflict situations is influenced
by the level of organization of their special communica-
tive, conflictological, deontological training, mastering
the knowledge of ethical and legal regulation of the daily
work of a dentist. At the same time, the researchers singled
out the communicative aspect of training as a leading one.

THE AIM

The purpose of the article is to uncover the updating of
the contents of the training of future dentists to engage in
professional interaction.

MATERIAL AND METHODS

The study, completed during 2015-2018, was attended by
292 students of the specialty “Stomatology” at the Dni-
propetrovsk Medical Academy, Dnipropetrovsk Medical
Institute for Traditional and Alternative Medicine, Lviv
Medical Institute, Zaporizhzhia State Medical University,
of which 148 people are experimental (EG), 144 - control
(CG) groups, as well as 28 teachers of the above mentioned
universities.

In the process of research, the following methods have
been applied: theoretical - analysis, synthesis, systematiza-
tion and synthesis of scientific literature; empirical - test-
ing, survey, monitoring, pedagogical experiment to find out
the effectiveness of the developed content of training future
dentistry; methods of mathematical statistics to assess the
statistical significance of positive changes in the results of
experimental work.

RESULTS AND DISCUSSION

As A. Fastivets correctly notes, the level of health of the
population and its preservation is a medical problem that
requires the optimal solution and the need to improve the
management of the system of measures to achieve the goal
[1, p. 781]. But we are confident that the solution to this
problem is also in the field of higher medical education.
To achieve the purpose of the study, we have developed
a discipline “Professional interaction of dentists”, which
is aimed at solving the following tasks: the acquisition
of theoretical knowledge of the problems of communi-
cation and interaction by future dentists; increasing the
need for communication, implementing a variety of in-
teractions; the formation of future dentists readiness for
the implementation of professional interaction, positive
communicative attitude to team interaction and receiving
satisfaction from it.
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After studying the discipline students must know: styles,
tactics and strategies for professional interaction; princi-
ples of interaction between the client and the dentist; the
peculiarities of complex, conflicting relationships between
the dentist and the client; classification of barriers of pro-
fessional interaction; the essence of dentist’s readiness for
professional interaction; the formation of an individual
style and the problem of professional deformation; types,
features of verbal means of professional communication; be
able to: provide practical work in different models, styles,
tactics and strategies of professional interaction; have the
mechanisms of attracting customer attention in the process
of interaction; to create a positive emotional background
of interaction; solve complex situations in professional
interaction; apply different strategies to prevent and over-
come barriers to professional interaction; have different
ways of influencing people during interaction; apply an
individual style of professional dentist behavior in the
process of interaction with different clients and employees.
During developing the programed results of the discipline
“Professional interaction of dentists” we were guided by the
results of the study by S. Wang [2], K. Bond [3].

Modeling the content of the special course was based
on the fact that students must, during their study, realize
knowledge as their own value. Researchers argue that the
content presented to students should “reflect the connec-
tions and relations of subjects, the phenomena of objective
reality, and include the personal views of the one who
speaks, his assessment, the relation to the objective con-
nections of the outside world, ... emotions ..” [4, p. 185].
At the same time, comparing the new knowledge with his
own - “a process of contradictory and ambiguous, peculiar
discussion, dialogue (mainly internal), which results in
the formation of an emotional attitude to the proposed
knowledge and their initial acceptance or rejection” [5,
c. 152]. It is the emergence of “cognitive dissonance” (L.
Festinger) encourages man to overcome it. In an effort to
reduce dissonance, the subject changes, overestimates the
“source information” or changes his and his own behaviour
(4, p. 242].

The program of the discipline is designed for 120 hours:
lectures — 15 hours, seminars — 10 hours, practical class-
es — 15 hours, individual work - 24 hours, independent
work - 56 hours.

The special course consists of two modules. The first
module “The basis of professional interaction of the den-
tist” contains the following topics: Historical sources of
professional interaction of the dentist; Professional inter-
action - the leading component of the professional activity
of the dentist; Interaction of a dentist and a client, basic
deontological norms; Interaction with complex clients.
Barriers to interaction; Conflict designs of professional
interaction. The second module “Readiness of the dentist
to engage in professional interaction” involves the study of
the following topics: Types and forms of behaviour of the
dentist in the process of interaction with different people;
Professional language and speech - the basis of the pro-
fessional interaction of the dentist; Non-verbal means of
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professional communication of a dentist; Computer tools
for professional dentist communication. The topics of the
seminar include: Professional roles of the dentist and the
peculiarities of their interaction; Speech technique as the
basis of the skill of professional interaction of the dentist;
Individual style of dentist’s professional behaviour; Meth-
ods and forms of conflict management in a trade organiza-
tion. Strategies for resolving professional conflicts; Means
and methods of self-regulation in professional interaction.

During the lectures and seminars, the following inter-
active teaching methods were used: dialogue-questioning
(patient in the doctor’s review, anamnesis), dialogue-ar-
rangement, dialogue-sharing of impressions, dialogue-dis-
cussion (communicative partners are trying to work out
a certain decision, to reach certain conclusions, give argu-
ments and evidence), conversation polygon, “brain attack”
(“brainstorming”), method of generating ideas (stimulates
the activity and intuitive thinking of students in the process
of finding ideas, suggestions, promoting integration at the
information gathered, considerably increases the efficiency
of the decisions making), the method “borrow a position”
(aimed at working out discussion questions, subject to
the presence of two opposite views), situational dialogues
(“Dentist - patient”, “Review patient dentist”), which is ex-
pedient to implement in dyads: teacher — student, student
- student, student - doctor, student - ill, student — medical
staff, student — group, student — patients relatives, student
— doctor - mentor, student - junior medical staff.

The following forms of discussion, such as the Tree of
Solutions, Talk Show, and the Round Table, which were
aimed at developing the skills of public speaking as a pos-
sible form of professional communication had shown its
effectiveness. The most interesting were the following
discussions: “How to reach psychological contact with
a patient?”, “Why do we need to build relationships and
build a collaborative communicative space at the pa-
tient-patient level?”.

During the seminars, the students’ activities were in-
tensified through dialogue interaction (polylogue), which
allowed the student’s subject experience to be used, and,
consequently, to make the investigated material personally
significant.

It was expedient to simulate problem situations. The
following methods of simulation of the problem situation
were singled out: the method of analogy (based on life
experience, or actualization of previously obtained knowl-
edge to solve new problems), inductive, analytical and
synthetic way (students independently study phenomena
and facts and make the necessary scientific conclusions),
the nomination of problem question (it is expedient to solve
the problem and master the new knowledge). Among the
situations that were discussed during the classes, we can
distinguish the following: “At the reception of the dentist,”
“Visit a dentist in the house for the elderly”, “Conflict of
the dentist and patient”, “Explain, please, the doctor, how
do you see the process of treatment” and others.

Students were invited to participate in role-playing and
business games with division into teams with different

functions (two teams conduct a discussion where the first
team submits a certain opinion to the discussion, and the
second attempts to refute it). Interesting were the game-
polls: “Pass the next”, “Ask a friend”, “You - me, I - you”,
“Competition teams”. Its value is that they seek to ascertain
the level of the learned lecture material by the teacher (stu-
dents themselves raise questions and define the defendant,
which requires more thorough preparation for classes; the
control mechanisms of consciousness, which constrain the
flow of ideas under the pressure of the usual, stereotyped
forms of adoption, disappear decisions, decreases fear
of failure, fear to seem ridiculous, uncertainty in their
knowledge and skills).

Games, as a model of interpersonal communication,
provided the development of skills for professional inter-
action, and also shaped the ability of students to play the
role of a doctor (dentist-therapist, dentist-orthopaedist,
and dentist-surgeon), a patient, and a relative of a patient,
to see oneself from the position of the subject of interaction.
During exercises, trainings (“Interaction of a doctor and
a patient’, “Children’s stomatology reception’, “Long-term
contact with patient’s parents”) were widely used.

Important role was assigned to trainings. The trainings
selected for the study included training exercises that future
dentist performed according to the model, instruction,
tasks, without a sample, and detailed instructions from
the teacher: “Questioning” (aimed at developing skills to
ask questions in the course of communication between the
dentist), “Infinite Chain” (involves the wording an alter-
native position on a discussion problem, forecasting the
consequences of individual professional positions and deci-
sions for individuals), “Arguments “for” and “against” (the
goal is to develop the skills of the counter-argumentation),
“Organization of the argument” (aimed at understanding
the process of uniting opinions on the creation of a logical,
understandable and convincing argument), “Explanation
on the cards” (elaboration of the skills of the selection of
arguments ), “Adjustment of Emotional Stress” (aimed at
developing the skills of verbal regulation of emotional stress
during professional communication).

The components of future dentist’s readiness for profes-
sional interaction are: motivational (the need to increase
the skill of professional interaction, the presence of the
motivation of achievement the desire for success, self-im-
provement), cognitive (completeness and strength of
knowledge of the professional interaction of the dentist),
operational (level of mastery of a set of skills of professional
interaction: communicative-speech, interactive, moral-eth-
ical, attitude to the modelling of professional interactions),
personal (the degree of formation of empathy, reflection,
emotional intelligence, tolerance). The effectiveness of the
implementation of the special course reflects the dynamics
of levels of formation of components of readiness of stu-
dents to professional interaction (Table I).

Comparison of data on the level of formation of compo-
nents of readiness for professional interaction of students
of control and experimental groups suggests significant
positive changes at all levels.
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Table 1. Changes in the indicators of levels of formation of readiness components for professional interaction among students of the control and

experimental groups

A group of students

CG (144 people)

EG (148 people)

The level of formation

Experiment Stage

Constitutive Control Constitutive Control
Motivational component
High 20,8 22,3 21,6 38,9
Sufficient 38,2 4,7 39,9 46,9
Low 41,0 36,0 38,5 15,5
Cognitive component
High 13,9 17,4 12,8 43,2
Sufficient 47,9 40,9 54,7 41,9
Low 38,2 41,7 32,5 14,9
Operatinal component
High 18,1 19,4 20,2 41,7
Sufficient 41,7 41,7 39,9 48,0
Low 40,2 38,9 39,9 10,3
Personal component
High 17,4 18,8 18,1 39,1
Sufficient 41,7 45,8 41,9 47,1
Low 40,9 35,4 40,0 13,8

Analysing the levels of formation of the motivational com-
ponent of future dentist’s readiness for professional interac-
tion, it should be noted that during two years in the control
group there were some changes. However, the dynamics
were insignificant. The number of students with a high level
increased by 1.5%. Some changes occurred in students who
had a low level of motivation component formation (from
41.0% to 36.0%). The results obtained regarding the presence
of minor changes in the control group indicate that there is no
deliberate work on the formation of future dentist’s readiness
for professional interaction. As for the experimental group, the
data of the table show that after studying the special course in
the level of formation of the motivational component there
were significant positive changes. The indicators were: for the
high level - (+ 17.3%), for the low level - (- 23.0%).

Regarding the dynamics of levels of formation of the
cognitive component of the readiness of future dentists
to professional interaction, the findings suggest a rapid
positive change. After the research in the experimental
group, the number of students who we attributed to a high
level (from 12.8 to 43.2%) significantly increased. Growth
was + 30.4. Qualitative analysis of the results showed that
future dentists are free to have profound and effective
knowledge about the essence, peculiarities of the profes-
sional interaction of dentists. They have stable perspectives
on the peculiarities of the interaction between the dentist
and the client (assistant, colleague, and leader), the bar-
riers of interaction, types and forms of behaviour of the
dentist in the process of interaction with different people.
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Significantly, the number of faithful full answers grows,
as evidenced by the effectiveness of the developed special
course, the nature of the established methods of training,
which ensure the formation of students” willingness to
engage in professional interaction.

The number of students with a low level (from 32.5 to
14.9%) significantly decreased. Growth was (-17.6). Re-
garding the control group, we have found some changes,
but insignificant: high (from 13.9 to 17.4%), sufficient
(from 47.9 to 40.9%), low (from 38.2 to 41.7 %) Growth
accordingly was (+3.5; -7; +3.5). Changing motives led to
the launch of internal mechanisms of self-development,
self-realization and self-improvement of the individual in
the types of professional interaction, awareness of the need
for personal restructuring as future dentists.

With regard to the dynamics of levels of the formation of
the operational component of the readiness of future dentists
to professional interaction, we can state the following. In the
process of diagnosis it was found that if in the control group
the number of students with a high level is 19.4% (compared
with 18.1%), then in the experimental one - 41.7% (com-
pared with 20.2%). The increase was accordingly (+1.3 and
+21.5). This is associated with the inclusion of interactive
learning methods in the learning process, which required
future dentists to justify their own views on the problem and
ways to solve it; game teaching methods, which, based on
professionally directed situations, provided a manifestation
of the personal position of future dentists during the interac-

» <«

tion in the systems “student — student”, “teacher - student”
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Alow level was found in 38.9% of control group students.
As to the experimental one, significant positive changes
were found in each of the studied levels, namely: high level
- positive changes +21.5; sufficient — changes +8,1; low -
(-29.6). By comparing the results obtained, we note that
after studying the special course in the experimental group
there is a noticeable significant increase in the number of
students who are attributed to a high level: the percentage
of students in the experimental group with a high level has
changed from 18.1 to 39.1. It is significantly reduced the
number of future dentists who showed a low level (from
40.0 to 13.8%). In the control group, changes occurred, but
insignificant: the high level - from 17.4 to 18.8%, sufficient
—from 41.7 to 45.8% and the low level - from 40.9 to 35.4%.

CONCLUSIONS

The article presents a solution to the problem of preparing
future dentists for professional interaction. The educational
discipline “Professional interaction of dentists” is developed
and aimed at realization of the tasks: acquisition of theoretical
knowledge of the problems of communication and interaction
by future dentists; increasing the need for communication,
implementing a variety of interactions; the formation of future
dentists readiness for the implementation of professional in-
teraction, positive communicative attitude to team interaction
and receiving satisfaction from it. The program results of the
study of the indicated discipline are presented, content of
its modules is disclosed. Interactive teaching methods used
during lectures and seminars are described.

The components of future dentist’s readiness for profes-
sional interaction are developed: motivational, cognitive,
operational, personal. The results of the pedagogical ex-
periment, which proved the effectiveness of the implemen-
tation of the special course, are presented. After studying
the special course in the experimental group, a significant
increase in the number of students who were assigned to
a high level, in addition, significantly reduced the number
of future dentists who showed a low level.

The development of a methodology for preparing future
dentists to engage in professional interaction will be the
subject of further scientific research.
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ABSTRACT

Introduction: All social life spheres in Ukraine are influenced by corruption. Ukrainian citizens were inquired in order to determine corruption rate in various social spheres. It
was conditioned by reforming criminal justice and administrative management, which is directed, particularly, for liquidation of corruption in the state. Special emphasize is
stressed on corruption rate in the medical sphere.

The aim of the article is to determine: 1) population’s attitude towards to corruption, in particular, in the medical sphere; 2) the most corruptive social spheres; 3) efficiency of
anti-corruption measures; 4) readiness of population to participate into struggle with corruption.

Materials and methods: The study is grounded on dialectical, comparative, analytic, synthetic, sociological (special-purpose inquiry form, interview), statisticand comprehensive
research methods. The study group consisted of 1120 citizens and 513 medical and pharmaceutical professionals of Ukraine. Questions were related to: 1) citizens' contact with
corruption; 2) corruption expansion rate in state authorities, self-governing authorities, in various infrastructure spheres, particularly, in healthcare; 3) awareness about struggle
with corruption in the state and in the region and determination of citizens' readiness to cope with corruption.

Results: Corruption contact level of citizens remains steadily high. Corruption in the medical sphere is the most widespread: during the previous year before the inquire 63%
respondents were involved into corruptive schemes. Corruption in the medical sphere can be subdivided in the following levels: from patient to doctor; inside the hospital — from
a healthcare institution employee to the executive hospital staff; on state level concerning state procurements of medications. A bribe to health care professionals was given for:
receipt of a sick leave certificate and various references (for example, about unfitness for military service, fitness for driving a car or fulfillment of particular works); high-quality
conduct of an operation, medical servicing rendering; writing out a “necessary” prescription; approval or hiding of any bodily injuries; falsification of a true cause of death. All
health care professionals have come across different corruptive practices, among which the following payments are widespread: for employment in a hospital, license for private
medical practice or establishment of private clinics, “avoidance” of checks of healthcare institutions’activity. The largest bribes are given state officials for participation in tenders
for medical drugs supply by pharmaceutical companies. All health care professionals have come across different corruptive practices, among which the following payments
are widespread: for employment in a hospital, license for private medical practice or establishment of private clinics, “avoidance” of checks of healthcare institutions’ activity.
Conclusion: Corruption on the sphere of medical practice is complex phenomenon. The conducted poll made it possible to structure the corruption problem, to see its various
levels and levels. In respondents’ opinion, a scrupulous information campaign is a positive tendency: 45% consider this is a guarantee of anticorruption. Nevertheless, only 5%
respondents assume personal notification of anticorruption bodies about receipt of a bribe by medical staff.

KEY WORDS: health care, patient, patients'rights, defects in medical care
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INTRODUCTION

The fight against corruption has always been and is now in
the attention focus of the Ukrainian state. It is sufficient to
say that there are numerous national and regional problems
in the fight against corruption that have acted or continue
to operate at present [1-6]. However, society, in the broad-
est sense of the word, is not yet ready to end this shameful
phenomenon. Moreover, during the years of Ukraine’s inde-
pendence, corruption and its core - corruption crimes- have
become a systemic negative phenomenon of social reality
that is widespread in all economic sectors and the activities
of state and local government bodies along the entire vertical
of public administration [7]. Corruption as a social corrosion
constantly erodes state structures [8]. From the crimino-
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logical point of view, corruption is a social phenomenon,
a kind of legal cynicism, the content of which is the system
of negative attitudes, instructions and actions aimed at satis-
fying personal, group or corporate interests through the use
of power or official position by some officials in spite of the
state’s and society’s interests [9]. Therefore, the preventing
corruption problem for Ukrainian society, unfortunately,
remains traditionally acute. And this is despite the fact that
Ukraine is moving towards the development of numerous
anti-corruption measures, their normative documentation
and implementation. But, according to indicators of entities’
work of anticorruption activity, the implementation of nor-
mative prescriptions in law-enforcement activities remains
extremely ineffective.
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The fight against corruption is complicated by the cor-
ruption spread at all levels of government. It covers the
various spheres of our society, affects more and more new
social institutions. Corruption penetrates the everyday life
of different segments of population. The effectiveness of
anti-corruption decisions taken at the highest state level
is offset by their deliberate blocking and neglect. Accord-
ing to non-governmental international anti-corruption
organization and study of its level called Transparency
International, in 2017, the index of corruption perception
in Ukraine was 30 points from 100 possible, which is 1
point higher than in 2016 [10]. In 2018, the index even
improved by 2 points (from 30 to 32), which allowed it to
rise from 130 to 120 in the overall ranking, but Ukraine
remains in the red zone of countries with a high level of
corruption perception [11].

According to data-polling perfomed by the Kyiv Interna-
tional Institute of Sociology with the support of the United
States Agency for International Development (USAID),
which was conducted from 2007 till 2015, every year about
66% of Ukrainians are exposed to corruption, becoming
participants in corruption relations [12]. That is, two-thirds
of Ukrainian citizens are involved in corruption, most
of them in some way recognize the need for this illegal
activity, because corruption, in their opinion, is necessary
to solve many problems.

It is alarming that corruption affects practically any
sphere of public life and is twice as horrible when it is
infected with the healthcare sector, because according to
all-Ukrainian sociological survey conducted in 2018, 69%
of Ukrainians believe that paying for medical services that
are free and guaranteed by the state are corruption [13]. As
aresult, corruption acts repeatedly and repeatedly, becom-
ing an approved way of behavior. So, of particular relevance
is the corruption phenomenon in the field of health care
[14]. In order to be effective, reforms to combat corruption
must be informed by the theory, guided by evidence and
adapted to the context [15].

THE AIM

The purpose of this study is to find out, based on the au-
thors’ own sociological research in Kharkiv (Ukraine), and
an analysis of published sociological surveys of corruption
real state in the medical sphere for the period from 2007 till
2018, to identify levels of corruption and certain types of
medical practices that are the most vulnerable as well as de-
veloping ways to prevent this negative social phenomenon.

MATERIALS AND METHODS

This study was conducted during 2013-2018 and is based
on the results of public opinion polls on corruption in
medicine in Kharkiv (Ukraine), which was conducted in
2014-2015, the results of other sociological opinion survey
conducted in Ukraine from 2007 till 2018, the national
regulatory acts, the data of the Corruption Perceptions In-
dex 2016, 2017 and 2018 from International Organization

Transparency International, research papers and opinions
of progressive people in the field. The inquiry was conduct-
ed using a sociological method (special-purpose inquiry
form and interview). In general, about twenty questions
were put to respondents. They concerned: 1) experience of
direct contact with corrupt practices; 2) degree of corrup-
tion prevalence in the authorities, local self-government,
in different spheres of service of the population, in partic-
ular, in the medical sphere; 3) establishment of the most
corrupted institutions; 4) awareness of combat corruption
in the state and the region, as well as the elucidation of
citizens’ willingness to counteract corruption.

Respondents’ distribution by key demographic param-
eters coincided with the population make-up registered
by official statistics. Doctors and pharmacists were asked
about the existence of corruption practices in the medical
sector and their types. Besides, the study is grounded on
dialectical, comparative, analytic, synthetic, statistic and
comprehensive research methods.

RESULTS
Several years ago, with the support of the Kharkiv Re-
gional State Administration, the creative team of the V.V.
Stashys Scientific Research Institute for the Study of Crime
Problems of the National Academy of Law Sciences of
Ukraine with the involvement of scientists from other Law
educational institutions of the country conducted a large-
scale public opinion survey on corruption in Kharkiv
city — a particularly large Ukrainian city. This study was
carried out in 2014-2015 within the framework of the
implementation of the Regional Program for Prevention
and Counteraction of Corruption in the Kharkiv Oblast
for 2013-2015, approved by the decision of the XXI Session
of the VI convocation of the Kharkiv Regional Council on
April 25,2013

Necessity for such a survey was predetermined by the
reform of criminal justice and administrative governance,
which was aimed, as well as, at overcoming corruption in
Ukraine. The main purpose of the survey was to clarify the
following issues: 1) attitude of pointed cities’ inhabitants to
the phenomenon of receiving unlawful benefits (bribes);
2) level and structure of experience of urban population
about collision with corruption, as well as reasons for
participating in corruption practices; 3) assessment of the
effectiveness of existing anti-corruption measures in the
state and the city; 4) readiness of population to engage in
anti-corruption activities. After conducting a pilot study
and establishing a high level of perceived corruption in
the medical sector, the idea emerged to analyze separate-
ly the state of corruption in medicine. In addition, the
study aims were to determine the impact of various social
factors on the effectiveness of activities in the field of
combating corruption and to develop recommendations
for their consideration during formulating the principles
of the national anti-corruption mechanism functioning;
to work out the methodology of carrying out social and
legal research which allows to increase the complexity and
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comprehensiveness of the analysis of existing problem and
substantiate recommendations of practical orientation.

Tendencies in the science development and effectiveness
of its impact on law-making and law enforcement largely
depend on its methodological principles [16]. Public
opinion polls on the level of prevalence of corruption
practices, including the medical sphere, were conducted
using the appropriate toolkit - a specialized questionnaire
posted on the Institute’s service in the Internet, in the on-
line poll, as well as through the distribution of this printes
questionnaire form among the staft and patients of medical
institutions of state, of communal and private property, as
well as pharmaceutical imployers of Kharkiv city.

It should be noted that, by this time in Ukraine, there
is practically no research on anti-corruption in medicine
based on clear ideas about the extent of spreading of this
negative phenomenon precisely in this area of society’s life.

The materials of the conducted public opinion poll
showed clearly that almost all branches of public life are
permeated with corruption. At the same time, the corrup-
tion level remains stable in the Kharkiv region and does
not differ from similar indicators of nationwide research.
Thus, 63% of respondents in Kharkiv stated that during the
last year, before the survey, they were personally involved
in corruption relations or were informed about it by oth-
er persons. Corruption, according to the respondents, is
necessary for solving many problems. Therefore, one third
of Ukrainians find justification for corruption in solving
personal cases [17]. That is, citizens perceive corruption
as an acceptable mechanism, a kind of auxiliary tool for
solving these problems, as “service” that allows you to save
time, avoid extra worries and guarantee a good result that
has its own market price.

The distribution of survey respondents by key demo-
graphic indicators coincided approximately with the
population composition of the region, recorded by ofhi-
cial statistics. Among the total number of respondents
in Kharkiv, 48% were women, 52% were men [18]. The
predominant segment of the respondents was persons of
employable age (91%). Respondents belonged to different
educational levels.

Approximately the same number of affirmative answers
regarding the corruption of educational institutions, the
police and the State Auto Inspection, which was eliminat-
ed at the end of 2015 (29%, 28%, and 24% respectively).
Corruption in other areas (for example, in the servicing
population of local self-government sector, as well as in
judiciary and prosecutor’s offices) is lower (about 20%).
According to the respondents’ opinion the lowest level
of corruption was recorded among the employees of the
Ministry of Emergencies (3%) and the State Registration
Service of Ukraine (12%) (functions of this service were
transferred to the Ministry of Justice of Ukraine in 2015).
At the same time, almost half of the respondents (47%)
personally witnessed the mercenary actions of medical
professionals. Thus, in the Kharkiv region corruption is one
of the first in the medical sphere among corruption prac-
tices. For comparison, it should be noted and the survey
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data conducted by the Ilka Kucheriva Foundation Demo-
cratic Initiatives, presented on December 7, 2017, at press
conference in Kyiv. Over recent years, citizens personally
or their relatives, acquaintances, most often gave a bribe
precisely in medical institutions. 51% of respondents noted
this (for comparison: 35% of respondents feed in higher
education institutions or 15% in local authorities, and in
patrol police (about 11%). In total, 2,000 respondents were
interviewed according to a sample representing the adult
population of Ukraine (except for the occupied territories
of Crimea and certain territories in Donetsk and Luhansk
oblasts). The sampling error does not exceed 2.3% [19].

By the way, a similar study has been conducted during
a long time in some post-Soviet countries. For example,
monitoring of the corruption’s state in the medical sphere,
carried out in the Republic of Latvia, found, that in 2005
41.3% of respondents had to pay informally, make gifts or
use acquaintances in case of treatment in medical institu-
tions. In 2007 the quantity of such persons significantly de-
creased (33.7%). In 2011 33.3% of the respondents used the
corruption schemes in the medical sphere [20]. However, as
it was noted in the Bureau for the prevention of corruption
of the Republic of Latvia, the situation with corruption in
the field of medicine doesn’t change dramatically for the
better, because the real measures for combating with this
phenomenon aren’t effective [20].

In connection with the above, one of the areas in our
study was to find out the specifics of corruption in this
area and the reasons for its dissemination. It is known that
corruption impact can be grievous and critical, especially
when such corrupt practices are gaining ground and can
lead to patients’ mortality [21].

The authors recall that the survey was attended by both
ordinary citizens and directly medical professionals of
private clinics and institutions of state and communal
ownership, as well as pharmaceutical sector’ ones.

Corruption in the field of medicine can be conditionally
divided into the following main levels:

- the first: from patient to doctor or other health profes-
sional;
- the second: within hospital - from medical professionals
to hospital administration;
- the third: at the state level in regard to public procurement
of medicines [22] and equipment.
As it stated in the special literature, forms of corruption
in healthcare and medicine may include (but not be lim-
ited) the following: bribes and “kickbacks” characterized
as corruption indicia, bribes and “kickbacks” can be paid
by individuals and firms for (I) procure government con-
tracts, leases or licenses for construction of healthcare
facilities, and for medicines supply, goods and services,
as well as ensure their contracts’ conditions; (II) prefer-
ences and fabrication (frame up) of bidding process; (III)
manipulate and falsify records, and evidence alteration,
giving the conformity appearance of procedures carried
out to enactments of regulatory bodies; (IV) speed up
of permission procedure to carry out legal activities, (e.g.
obtaining institutional affiliation, company registration
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or construction permits); (V) influence or change legal

outcomes so as to avoid punishment for wrong acting [23].

Here are some of the most widespread types of services
for which the healthcare professionals were given improper
advantage by the Ukrainian population (the so-called first
level of corruption in the medical sector). Thus, improper
advantage, according to the study results, was provided by:
- for receipt of certificate of sickness and various refer-
ences (for example, certificates of invalidity, certificates
of driving eligibility, admission to certain works’ ful-
fillment, permission to engage in certain sports, attend
sports facilities, exemptions from physical education and
etc.) (about 75% of the respondents indicated that they
answered positively on corruption);
for the quality of surgery conducting for a patient or
providing medical services: consultations, scheduled or
unscheduled inspections (that is, not “as everyone”, but
with a special individual approach). In this case, patient is
guaranteed high-quality pre-operative and post-operative
care, use of the best medical products, sutures, dressing
materials, anesthetic agents, out-of-the-box testing, better
conditions for staying in medical hospital, etc. Approx-
imately 50% of the citizens who received affirmative
answers attracted this practice.
for extracting the “desired” recipe (about 10%);

- for confirmation or concealment of certain medical facts
(most often - assaults and other bodily injuries) (less
than 10%);

- for pre-discharge of patient from hospital or, conversely,

for prolonging patient’s stay in hospital (about 5%);

for issuance of “necessary” certificates about the patient’s

mental state (up to 15%);

for distorting the true death cause. In the latter case, the

size of such bribes is one of the largest in medicine, since

itis possible to conceal criminal death in these cases (but,
fortunately, few such cases - only a few responded units
answered “yes”);

- separately, citizens indicated “charitable donations” in
money or any goods, purchase of medicines, medical in-
struments, other medical materials in certain pharmacies
or specific dealers indicated by doctors (more than 70%).

Similarly, the survey was conducted among the medical

and pharmaceutical professionals. The main question was:

“Are you aware of existence of corruption practices in the

medical sphere? If known, then please, indicate what types

do you know?”

Answers to these questions gave us an idea of the cor-
ruption of so-called the second and the third levels (let’s
remind that corruption of the second level is: the improper
advantage transfers from doctor to medical institution
chief, the third - in regard to state procurement of med-
icines and equipment).

Absolutely all respondents answered affirmatively. The
most common practices were:

- payment for the post (a doctor, a nurse, a nurse, etc.) in
hospital;

- fee for obtaining a license for private medical activities;

- payment to officials of the Ministry of Health of Ukraine

and its territorial bodies for the “avoidance” of unneces-

sary inspections of medical institutions;

- fees for opening of private clinics operating on the basis
of public hospitals, that is, using the equipment and ca-
pacity of the latter.

Finally, the third level of corruption in the medical field.

For this level, some explanations need to be given. The

fact is that the state purchases drugs at its own expense

through tenders from certain pharmaceutical manufactur-
ers. These purchases’ volume depends on the population’s
needs in certain medicines. These needs from the regions
are brought to the Ministry of Health of Ukraine, which
organizes the medicines procurement process. It is in this
procurement process that there are many corruption risks
for determining the winners of the competitive bidding and
purchasing the “right” dosages that are produced by the
“necessary” pharmaceutical manufacturers. In addition,
during long time, the same companies participate in the
tender without allowing other companies to participate in
this process. However, to prevent this fact becoming public,
the said pharmaceutical companies create satellite compa-
nies belonging to the same business groups [22]. As stated
in the Law of Ukraine “On the Principles of State Anti-Cor-
ruption Policy in Ukraine (Anticorruption Strategy) for

2014-2017% losses from corruption arrangements during

the conduct of public procurement procedures amount to

10-15% (35-52.5 UAH billion) of the expenditure part of

the State budget every year [4].

Not disclosing the details of these corruption schemes’
essence, all respondents from medical and pharmaceuti-
cal professionals have shown that there are problems of
so-called “rollback” to the Ministry of Health of Ukraine
for tenders for a state order for the drugs supply by cer-
tain pharmaceutical companies. That is, in this case, they
are forced to give bribes to pharmaceutical companies so
their products can be accessed by consumers, including in
hospitals. It is well known to everyone about this practice,
but the analysis of the State Register of Judicial Decisions
of Ukraine over the past year has not revealed any court
decisions in this category of cases. Researchers are quot-
ed as saying that in the field of health corruption actions
include the same as tampering with data on the results of
medicines clinical trials, misuse of pharmaceuticals and
other resources, imposition of overestimated accounts to
insurance companies [24]. In addition, it is noted that the
fight against corruption in the health sector is a complex
problem, because at one end of the scale are doctors and
nurses, who charge small non-formal payments to patients
to supplement inadequate incomes; at the other end, and
far more pernicious, are the corrupt suppliers who offer
bribes, and health ministers and hospital administrators
who accept bribes, or siphon millions of dollars from health
budgets, skewing health policies and dwindling funds that
should be spent on building hospitals, buying medicines
or employing staft [25].

During the poll, the Ukrainian public spoke about the main
causes of corruption spreading in the medical sphere. At the
same time, ordinary citizens' opinion and medical sphere
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professionals was different. Some differences of opinion are
determined primarily by the level of corruption practices in
which they participate. Yes, ordinary citizens are aware of
corruption as patients or relatives, that is, these persons are
aware of the corruption causes the first conditionally desig-
nated level of corruption, which means “patient-doctor”. As
far as doctors and pharmacists are concerned, they are aware
of corruption in the medical sphere, so to speak, from the
inside, often speaking directly to participants (the second and
the third levels of corruption practices).

We analyze the existence reasons of the corruption phenom-
enon at the first level. The corruption spread contributes to:
underfunding of the medical sector (82% of respondents); low
professional level of doctors (71%); low quality provision of
free medical services as a norm for patient care and patients’
fears that a doctor without bribes will not provide adequate
assistance (54%); use of the medical institutions’ facilities first
ofallin the interests of privileged patients (49%); provision of
unlicensed or unlicensed medical services outside of medical
institutions (40%); the tradition to thank the doctor for the
best conditions of stay in medical hospital, “good attitude’, etc.
(39%); lack of appropriate drugs and the spread of counterfeit
drugs that do not meet accepted standards or are completely
counterfeit, which is a direct threat to the life and health of
patient (27%). As it is rightly noted in the special literature
on the traditions of “being grateful’, the corruption that was
an integral part of “shadow” economies of the communist
countries has left alegacy of corruption throughout the region,
especially in the health sector [26].

With regard to the corruption causes at the second and the
third levels, the following are: practice of protectionism in
obtaining workplaces, posts, and any other preferences (92%)
(this practice implies the continued presence of doctors in
illicit proceeds that would allow them to compensate for the
expenditures for bribes); high competition in the market of
services related to the state order for medicines (85%); bureau-
cracy that is in the health sector (80%); Organized criminal
business controlling the areas of drug redistribution (42%);
concealing the facts of embezzlement and theft of public funds
allocated for public health, violations of public procurement
rules, use of public health facilities for private business in the
field of medicine (39%); high cost of raw materials for drugs
manufacture of (32%); unjustified taxes (31%).

During conducting the questionnaires, respondents (the
patients of medical institutions) were interrogated: who was
a bribe initiator? To this question 41% of respondents an-
swered that medical staff was an initiator of “remuneration” for
the received medical services; half of the respondents (50%)
showed that they had given the bribe allegedly on their own
initiative, but in a situation where it was clearly possible to
understand that such a step was necessary. And only a small
part of respondents didn’t answer this question (9%). We
give data on this and foreign researchers of the post-Soviet
countries. Thus, according to the results of Russian scientists,
32.4% of the respondents who fell into the situation when
they needed a reward for solving any medical health problem
showed that medical institution staff was a bribe initiator;
6.4% of interrogated persons didn't answer this question; the
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rest ones - 61.2% respondents showed that they themselves
initiated corrupt actions [27].

A public opinion poll conducted by the Center “Dem-
ocratic Initiatives” in Ukraine from September 18 to Oc-
tober 3, 2017 showed that medical institutions are leaders
in everyday corruption practices. When asked if you paid
medical workers, 16% of respondents replied that they do
it regularly, 42% did it occasionally [19].

Due to the fact that public both as ordinary citizens and
specialists whose professional interests are related to the
sphere of medical care of population, are active participants
in corruption processes, the fundamental task of the state
anti-corruption policy is the radical transformation of
public consciousness. This breakthrough will be witnessed
by the formation of firm rejection climate of corruption
in society. In Ukraine civil society, despite the growth of
passionarity, patriotism is still at the stage of its formation.
That is why the main subject of corruption prevention to-
day, including in the field of medicine, is not society and
public, but mostly criminal prosecution bodies that natu-
rally react to corruption, but do not eliminate the problem
roots. Therefore, it is erroneous to believe that corruption
can only be curtailed by means of legal and administrative
measures. These measures will provide support for anti-
corruption spirit in society, and not vice versa.

Thus, the provision of further means and methods, as
well as preventive strategies that would help eradicate
corruption practices in many areas of public life, including
the health sector, is a priority task of domestic legal science.
Such strategies should include at the same time three dis-
tinct links of corruption practices existence.

It is needed the solution and the issue of working out
concrete measures for combating corruption in the medical
sphere. At the same time, concrete measures to be taken
in order to significantly reduce the corruption level in
the public health sector can be modeled on the basis of
an analysis of respondents’ responses on this issue. The
majority of respondents from ordinary citizens consider
that an effective measure of combating corruption is to
bring the perpetrators of corruption into criminal respon-
sibility while denying access to medical practice (92%).
Many respondents argue that an important measure to
counteract the corruption shameful facts in medicine will
be wages increase for medical professionals and medical
sector financing in necessary volumes. Another 12% of
respondents rely on introduction of transparent health
insurance schemes in the country, which is intended, in
particular, to reduce the corruption level in the analyzed
area. Regarding the anti-corruption measures proposed by
healthcare professionals and pharmacists, among them, the
following prevails: decent pay for their work and proper
state policy to support the relevant sphere of society (87%);
overcoming general disorder in the state (54%); fighting
corrupt practices in bureaucratic apparatus (36%) (here
refers to persons involved in state orders’ formation for
drugs, medical equipment, machinery, etc.); introduction
of full payment of medical services - 21%; introduction
of compulsory health insurance system of Ukraine - 19%.
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And only 9% of the respondents indicated the necessity of
bringing to justice the corrupted physicians.

A hypothesis is needed to prove that corruption in the
medical sector is very difficult to regulate, since citizens are
worried about their own health and their relatives’ health.
Therefore, they all perceive any hint of a bribe from medical
professionals very seriously, considering it to be a norm.

In addition to the aforementioned, the conducted re-
search has shown that positive, in the opinion of a con-
siderable number of respondents, is the phenomenon of
integrity informing about corruption offenses. Thus, 45%
consider such a possibility as a guarantee of counteraction
to the specified criminal act; however, only 5% of them
assume a personal message to anti-corruption authorities
on a free or paid basis on the facts known to them about
receiving unlawful benefits by medical professionals. In this
regard, it is necessary to find out the reasons for such a low
readiness of the population to expose the corruptors while
performing the function of virtuous informant.

In order to find out the complete picture of corruption in
the medical sphere in Ukraine, the results of regional study
should be compared with relevant studies in other regions
of Ukraine. In addition, such studies will turn problems
into periodic ones, and their results should be brought to
general public attention in order to create an atmosphere
of acute rejection of any corruption facts in society.

CONCLUSIONS

Corruption is an extremely complex phenomenon. There-
fore, solving this problem requires an integrated approach.
It is impossible to overcome corruption in the medical
sphere without paying serious attention to preventing
corruption in other areas of public life. But in order to
effectively implement certain anti-corruption strategies,
one needs to have a clear idea of corruption state in the
country. In this regard, a reliable tool for ascertaining this
condition is the survey of ordinary citizens and doctors
and pharmacists on anonymity conditions.

Health care of the nation, without a doubt, is priority area
of the social policy of the Ukrainian state. The conduct-
ed poll on the sphere of medical practice of the country
made it possible to structure the corruption problem, to
see its various levels. Currently, there are clearly three lev-
els of corruption practices in the field of medical care of
the population of Ukraine: the first level, conventionally
designated as corruption “from patient to doctor or other
medical professional”; the second - “from an employee of
medical institutions to hospital management” and, finally,
the third - corruption at the level of state purchases of
medical products and equipment.

The study of the reasons for corruption existence in
the medical services” sphere leads to the disappointing
conclusion that the tradition of retaliation for medical
aid to doctors, on the one hand, has deep historical roots,
and, on the other one, is supported by the established
psychology of a person seeking for such a help, which is
not paying a doctor, you cannot receive a qualitative and

timely medical service. Subsequently, this tradition based
on the psychology of “gratitude” is transformed from the
format of direct contact “patient - bribe physician” to the
format of “thanks” of a patient in the form of charitable
contributions to the hospital, but not all medical staff
understands the further appointment of these funds,
that is what needs they are going further. It is very likely
to assume that this money is deposited in some doctors’
pockets. At the same time, numerous facts of enrich-
ment at the expense of public funds in the healthcare
sector have the most serious impact on the quality and
accessibility of medical services in Ukraine, turning first
and foremost into free-of-charge medical care on the
predatory practice of withdrawal of funds from indigent
citizens of our country.

Regarding the most likely and effective ways of over-
coming corruption in the medical sphere, respondents
from ordinary citizens are mainly in favor of repressive
measures restricting corruption practices, and medical
and pharmaceutical professionals are inclined to consider
solving the problem of overcoming corruption practices in
appropriate state support for the development and func-
tioning of the medical sector.
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ABSTRACT

Extracorporeal membrane oxygenation (ECMO) is a technique involving oxygenation of blood and elimination of carbon dioxide in patients with life-threatening, but potentially
reversible conditions. Thanks to the modification of extracorporeal circulation used during cardiac surgeries, this technique can be used in intensive care units. Venovenous ECMO
is used as a respiratory support, while venoarterial ECMO as a cardiac and/or respiratory support. ECMO does not cure the heart and/or lungs, but it gives the patient a chance
to survive a period when these organs are inefficient. In addition, extracorporeal membrane oxygenation reduces or eliminates the risk of lung damage associated with invasive
mechanical ventilation in patients with severe ARDS (acute respiratory distress syndrome). ECMO is a very invasive therapy, therefore it should only be used in patients with
extremely severe respiratory failure, who failed to respond to conventional therapies. According to the Extracorporeal Life Support Organization (ELSO) Guidelines, inclusion
criteria are: Pa0, / Fi0, < 80 for at least 3 hours or pH < 7.25 for at least 3 hours. Proper ECMO management requires advanced medical care. This article discusses the history
of ECMO development, clinical indications, contraindications, clinical complications and treatment outcomes.

KEY WORDS: acute respiratory distress syndrome, extracorporeal membrane oxygenation, acute respiratory failure, acute cardiac failure, critical care

INTRODUCTION
Severe respiratory failure and cardiac failure are the result
of many diseases. They can also be a direct threat to the
patient’s life. All procedures that temporarily support the
respiratory and/or cardiac system, which failed to respond
to conventional therapies and treatment, are included under
the term extracorporeal life support (ECLS). When ECLS
is implemented in intensive care units among critically
ill patients to improve respiratory and/or cardiovascular
efficiency, it is referred to as extracorporeal membrane
oxygenation (ECMO) [1]. Currently accepted indications for
the use of ECMO are: acute respiratory distress syndrome
(ARDS), cardiogenic shock, pulmonary embolism,
myocarditis, and in cardiac surgeries (as a bridge for heart
transplantation). Recently, the widespread use of ECMO in
people after sudden cardiac arrest is also postulated [2, 3].
ECMO can keep the patient alive, substituting the
function of the heart and/or lungs for up to several weeks.
However, it is essential to note, that ECMO does not cure
an inefficient or damaged organ, but gives the time needed
for regeneration and recovery. ECMO should only be con-
sidered in the exhaustion of other conventional methods,
as it is a very invasive technique. Conventional methods
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include advanced respiratory therapies, drugs improving
respiratory and cardiac efficiency, gases affecting the pul-
monary circulation, and prone position used to improve
the ventilation in patients with ARDS.

In fact, the implementation criteria illustrate how severe
the patient’s condition must be in order to start this sup-
port. The basic one is meeting the criteria for the Berlin
Definition of severe ARDS [4] and at least one of the
following: (a) P O, / FiO, < 80 for at least 3 hours despite
VT 6 ml/kg with PEEP > 5 cm H,O and the use of alveolar
recruitment; (b) pH <7.25 for at least 3 hours [5]. Chest
radiographies of patients with severe ARDS often reveal
diffuse ground glass opacities that result from partial loss
of pulmonary alveolation (Fig. 1).

This review focuses primarily on ECMO - one modality
of ECLS. It concerns the history of development, the types
of ECMO, clinical indications, contraindications, clinical
complications, predictive scales and treatment outcomes.

HISTORY OF ECMO

The originator and first doctor operating with the use of
ECMO prototype was Dr. John Gibbon. His idea was to
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Fig. 1. Chest X-ray in a patient with
severe ARDS — ground glass opacities.
ECMO cannulas are inserted (black
arrows) [authors’ material].

create a device that would take deoxygenated blood from
the body, oxygenate it, and return it to the body. In 1934,
together with his wife, he began work on creating such a
device. Initially, it was used for cat operations and because
they ended successfully, 16 years later, he received support
and started to build a more advanced machine. In 1953,
he performed his first successful surgery with the use of
extracorporeal circulation. The patient was an 18-year-old
woman with congenital heart defects [6]. A few years later,
the first prototype for bypass therapy was developed [7]. In
the 1970s several cases were reported showing successful
use of ECMO. In 1972 by Hill et al. for the treatment of
ARDS with venoarterial ECMO and in 1977 by Barlett et al.
for the treatment of cardiopulmonary failure [8-10]. In this
decade, the use of ECMO began to increase significantly
and further studies were conducted in order to use it not
only in adults but also in neonates and children.

WHAT IS ECMO?

ECMO is a technique of extracorporeal support that
involves draining deoxygenated blood from the venous
system, pumping it through an oxygenator, and reinfusing
warm, oxygenated blood to the patient [11]. The dimensions
of ECMO devices have been significantly reduced over the
last years that they are now smaller than devices for renal
replacement therapy.

The first component of the ECMO circuit is a venous
cannula through which blood leaves the body. Then the
blood goes to the pump, which gives the adequate pressure
in the circulatory system. After passing through the pump,

blood runs to the oxygenator, which acts as the lungs. The
oxygenator is a device made of tiny tubes between which
blood flows. The wall of the tubes is a semipermeable
membrane through which oxygen and carbon dioxide can
penetrate. Inside the tubes there is a space filled with gases,
the concentration of which can be changed depending on
the patient’s condition. In modern oxygenators it is also
possible to change the temperature of the patient’s body
thanks to built-in thermoregulators. The drains connect all
ECMO elements into one closed system. The patient’s body
is connected to ECMO through cannulas. Blood leaves the
body through the venous cannula and returns to it via the
arterial cannula or the venous cannula. The type of return
cannula determines the type of ECMO [12, 13].

ECMOTYPES

There are two basic types of ECMO: venoarterial ECMO
(VA ECMO) and venovenous ECMO (VV ECMO),
however the combination of both types is also sometimes
used. Schemes of both types of ECMO are shown in Fig.
2 and Fig. 3.

VA ECMO can be carried out using cannulas located
peripherally or centrally. In the case of peripheral cannu-
lation, blood is drained from a large vein (femoral vein or
jugular vein) and returned to the aorta via access to the
axillary, carotid or femoral artery. With central cannula-
tion, blood is drained directly from the right atrium and
reinfused to the ascending aorta [14]. It can also be used
as a bridge for implantation of a device or heart transplan-
tation. Pagani et al. reported that patients with ECMO as
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Oxygenator L

Fig. 2. Scheme of the VA ECMO circuit [Modified with the permission of
www.ecmo.pl].

a bridge to implantable left ventricular assist device had a
higher survival rate compared to patients without ECMO
support [15].

The operating principle of the VV ECMO is similar to
the one above, with the difference that oxygen-rich blood
returns through the venous circulation (generally to the
femoral or internal jugular vein) [16]. In the context of
functions, extracorporeal carbon dioxide removal (EC_ R)
is similar to VV ECMO, however EC__ R only removes
carbon dioxide without oxygenation of blood [17].

WHEN TO USE ECMO SUPPORT?

Indications for ECMO support are cardiac and/or
respiratory failure where despite the use of respiratory
therapy and high oxygen concentrations, persistent
hypoxemia and hypercapnia pose a threat to further
deterioration of the patient’s condition, with the possibility
of death [5].

It is essential that ECMO should be considered only in
cases where the cause responsible for respiratory and/or
cardiac failure is potentially reversible [18]. Currently, most
cases requiring ECMO support are for patients with cardiac
failure and this population continues to rise compared to
respiratory failure. In 2018, cardiac indications accounted
for 44,5% of all cases (4636 out of 10 423 cases), respiratory
indications were 39% (4068 out of 10 423 cases) and extra-
corporeal cardiopulmonary resuscitation (ECPR) was 16,5%
(1719 out of 10 423 cases) (Fig. 4) [18]. ECPR might be a
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Fig. 3. Scheme of the VV ECMO circuit [Modified with the permission of
www.ecmo.pl].

life-saving method in patients with cardiac rupture, in-hos-
pital cardiac arrest or out-of-hospital cardiac arrest [19, 20].

VV ECMO

VV ECMO provides only gas exchange without cardiac

support. According to the Extracorporeal Life Support

Organization (ELSO) Guidelines for Adult Respiratory

Failure [21], the indications are listed below:

 Inhypoxic respiratory failure due to any cause (primary
or secondary) ECLS should be considered when the risk
of mortality is 50% or greater, and is indicated when
the risk of mortality is 80% or greater;

50% mortality risk is associated with a PaO,/FiO, < 150
on FiO, > 90% and/or Murray score 2-3, AOI score 60, or
APSS score;

80% mortality risk is associated with a PaO,/FiO, < 100
on FiO, > 90% and/or Murray score 3-4, AOI > 80, APSS
8 despite optimal care for 6 hours or less; the best outcome
in ECMO for adult respiratory failure occurs when ECMO
is instituted early after onset (1-2 days);

« CO, retention on invasive mechanical ventilation
despite high plateau pressure (>30 cm H,0);

« Severe air leak syndromes;

« Need for intubation in a patient on lung transplant list;

« Immediate cardiac or respiratory collapse — pulmonary
embolism (PE), blocked airway, unresponsive to
optimal care.

The Polish recommendations for the use of VV ECMO
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Fig. 4. The use of ECMO support in 2018. Based on ECLS Registry Report [18].

have been published by venovenous ECMO Expert Panel
in Anaesthesiology Intensive Therapy in 2017 [5].

Certain causes of respiratory failure typically have a
short acute phase and are associated with good recovery of
pulmonary function. Therefore, the probability of a good
response to ECMO therapy is high. Examples of these dis-
eases are aspiration pneumonitis, asthma, near drowning,
and granulomatosis with polyangiitis [22].

In the vast majority of cases, respiratory causes for the
implementation of ECMO in the adult population between
2014 and 2018 have not been accurately classified in the
ELSO report and are collectively described as “other”
(7 203 cases; 58%). Among the classified causes, the most
frequent are: ARDS (1 927 cases; 15%), acute respiratory
failure (1 504 cases; 12%) and bacterial pneumonia (960
cases; 8%) [18].

VA ECMO

Indications for cardiac failure are not as well defined as
for respiratory failure. Cardiac indications for ECMO
include failure to wean from cardiopulmonary bypass,
life-threatening heart failure secondary to myocardial
infarction or fulminant myocarditis, and as an adjuvant to
conventional cardiopulmonary resuscitation [22].

The following indications are also relevant: support after
cardiac surgery or cardiac transplant, acute myocarditis,
myocardial infarction, non-ischaemic cardiogenic shock,
cardiomyopathy, drug overdose, short-term bridge for
heart transplantation or ventricular assist device insertion,

support for cardiac catheterisation procedures in high risk
patients, catecholamine crisis and circulatory collapse in
pheochromocytoma [14, 16].

As in the case of respiratory causes, most of the cardiac
causes for the implementation of ECMO in the adult pop-
ulation between 2014 and 2018 have not been accurately
classified in the ELSO report and are collectively described
as “other” (8 387 cases; 64%). Among the classified causes,
the most common cause was cardiogenic shock (3 753
cases; 29%) [18].

CONTRAINDICATIONS TO ECMO SUPPORT
With the introduction of ECMO therapy, it has raised ques-
tions of the ethical nature regarding the exact standards of use.

Contraindications for respiratory and cardiac patients
are the same. The benefits and risks of such an invasive
method should be considered. Absolute contraindications
are severe systemic disease, use of immunosuppressants,
intracranial bleeding and other absolute contraindications
to anticoagulation. ECMO therapy cannot be used if the
respiratory or cardiac disease process is irreversible. In
addition, age above 65 is also a reason for disqualification
for ECMO support [5, 21].

MANAGEMENT OF ECMO

Treatment with ECMO support should be used with the
close cooperation of anesthesiologists and cardiac surgeons
with intensive care nurses and perfusionists [5, 23]. After
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Fig. 5. Number of ECMO centers and ECMO cases by year. Based on ECLS Registry Report [18].

cannulation and obtaining the appropriate range of
anticoagulation, ECMO is commenced by unclamping the
circuit and slowly increasing flows to the target range [24].

The basic parameters that need to be monitored during
ECMO treatment are [5]:
pulse oximetry;
acid-base balance of arterial blood (at least every 3
hours);
invasive blood pressure measurement;
parameters of renal function: creatinine, urea;
ventilation parameters including ventilatory threshold
(VT), respiratory rate (f), fraction of inspired oxygen
(FiO,), peak inspiratory pressure (PIP), static
compliance, positive end-expiratory pressure (PEEP)
— at least twice daily;
lactate concentration;
activated clotting time (ACT) or activated partial
thromboplastin time (APTT) - no less than every 6
hours; heparin is a standard anticoagulant;
International Normalized Ratio (INR), partial
thromboplastin time (PTT), D-dimers, fibrinogen
concentration, antithrombin concentration, number of
platelets — once a day;
chest X-ray — no less than every 3 days, and
parameters related to the operation of the device should
be recorded every hour.
ECMO therapy is interrupted in the following cases [5]:
extensive ischemic focus in the central nervous system,
massive intracranial bleeding, diagnosis during treatment of
another progressive disease preventing the return of respiratory
function, and no ability to improve the function of the
respiratory system despite long-term therapy or brain death.
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COMPLICATIONS
Treatment outcomes are also linked to therapeutic complica-
tions that may occur during the course of ECMO. The most
common complications are bleeding (29.3% V-V, 42.9%
V-A), requiring transfusion of large amounts of blood prod-
ucts. The bleeding may occur from places where cannulas are
inserted and from postoperative wounds. There are frequent
internal bleeds to the lungs, digestive tract, mediastinum
and abdominal cavity. However, the most dangerous is the
bleeding to the central nervous system [25-27].
Infections are another very important complication.
Most often they relate to the lower respiratory tract, blood
and urinary tract infections. Infections increase the risk of
death by 38-63%. They also prolong the stay in the intensive
care unit and duration of ECMO therapy. The main caus-
ative pathogen is coagulase-negative staphylococci [28].
VA EMCO may result in hypoxia of the upper half of the
body. Hypoxemia or electrolyte imbalances sometimes are
the reason for arrhythmias. It should also be remembered
that there is a risk of air embolism caused by a pump defect
or cavitation [14]. In addition, there may be ischemia of
the lower limb leading to amputation, the need for renal
replacement therapy or neurological complications [25].

PREDICTIVE SCALES

To reduce the probability of severe and life-threatening
complications in patients, various predictive scales have been
developed. Based on specific parameters, they help to assess
whether the use of ECMO will result in a significant im-
provement in outcomes. The most common predictive scales
used for VV ECMO are ECMOnet score, PRESERVE score,
RESP score and PRESERT-Score [21]. All predictive models
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were developed retrospectively, without the participation of
a control group. The research groups were small and varied.
Therefore, they should not be taken as a determinant in decid-
ing whether a patient qualifies for ECMO therapy. Predictive
scales should be used to assess the effects of treatment and
risk of death. It has been proved that scales such as SAPS I,
APACHE and SOFA, used daily in intensive care units, are not
useful in the assessment of patients with VA ECMO to assess
the severity of the patient’s condition [29]. Therefore, there is
aneed to create a risk assessment model for this therapy. The
most important scale is the SAVE score, which is based, like
the RESP score, on the ELSO Registry [21].

CURRENT DATA ON THE FREQUENCY

OF USE AND CLINICAL TRIALS

According to the data from the international Extracorpo-
real Life Support Organization (ELSO) Registry Report,
112 231 patients received ECLS globally (up to January
2019). The majority of patients 40,3% were adults, 37,2%
were neonates and 22,5% were paediatric [18]. The most
commonly used type of ECLS was respiratory support 54%
followed by cardiac support 35% and ECPR 11%.

In the following years, there was a significant increase
in the use of ECMO support in adults due to improved
equipment and growth of ECMO teams [30]. The global
pandemic of the novel influenza A virus was also an im-
portant factor because of a higher incidence of ARDS [31,
32]. With the development and spreading of more detailed
knowledge about ECMO, within several years in many
countries the use of this therapy has increased several
times. The number of ECMO centers and ECMO cases in
the following years is shown in Fig. 5.

Multi-center randomized CESAR trial published in the
Lancet in 2009 compared the use of conventional me-
chanical ventilation vs ECMO therapy as a treatment for
acute respiratory failure. Patients were divided into two
groups, the first was ventilated by conventional methods,
the second was treated with ECMO therapy. In both cases,
data about ICU stay, duration of hospitalization, ventila-
tion parameters, prone position, administration of nitric
oxide and steroids were collected. The results of the study
showed that in the ECMO group, 6-month survival with
good quality of life was higher (63%) compared to the
control group (51%) [33].

The latest EOLIA trial, published in 2018, also examined
the effectiveness of ECMO venovenous therapy com-
pared to traditional ventilation methods in ARDS [34].
The main cause of acute respiratory failure was bacterial
pneumonia (48%) and viral pneumonia (18%). 78% of
patients had sepsis or septic shock. The primary end point
of the study was mortality at 60 days. In this trial, 149
patients were randomized: 124 in the ECMO group and
125 in the control group. 35 patients in the control group
crossed over to the ECMO group because of refractory
hypoxemia. In both groups serious complications such
as pneumothorax, pneumonia caused by ventilation and
severe bleeding occurred. However, patients in the ECMO

group had a significantly higher risk of thrombocytopenia
and bleeding due to transfusion of packed red blood cells.
The most important reasons for the death of patients in
both groups were respiratory failure, multi-organ failure
and septic shock. Demographic data, severity of ARDS
and the center in which patients were treated did not
affect mortality. In patients with very severe ARDS who
received ECMO therapy early, there was no reduction in
mortality within 60 days compared to the conventional
mechanical ventilation group. In the ECMO group there
was a lower frequency of therapy failure compared to the
control group [34].

CONCLUSIONS

Extracorporeal membrane oxygenation (ECMO) is a
method for treating severe but potentially reversible states
of cardiac and/or respiratory failure.

Therapy with the use of ECMO does not cure the pathogenic
cause of the disease, but it gives the time necessary for the re-
generation of inefficient organs. In addition, ECMO reduces or
eliminates the risk of lung damage associated with mechanical
ventilation in patients with severe ARDS (acute respiratory
distress syndrome). ECMO is a very invasive therapy, therefore
it should only be used in patients with extremely severe respi-
ratory failure, who failed to respond to conventional therapies.

Initiation of ECMO should be performed in centers with
the appropriate experience and requires an organized,
coordinated effort.
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ELIMINACJA USZKA PRZEDSIONKA LEWEGO W PREWENCIJI
POWIKLAN ZAKRZEPOWO-ZATOROWYCH U CHORYCH
Z MIGOTANIEM PRZEDSIONKOW

Urszula Gancarczyk, Tadeusz Przewtocki, Piotr Podolec, Monika Komar
KLINIKA CHOROB SERCA | NACZYN, INSTYTUT KARDIOLOGII UJ CM, KRAKOWSKI SZPITAL SPECJALISTYCZNY IM. JANA PAWEA II, KRAKOW, POLSKA

STRESZCZENIE

Migotanie przedsionkéw (AF) to najczesciej wystepujaca tachyarytmia w populacji oséb dorostych. Powiktania zakrzepowo-zatorowe w przebiegu migotania przedsionkow sa
jedna z przyczyn zwiekszonej Smiertelnosci w tej grupie pacjentéw. Doustne leczenie przeciwkrzepliwe istotnie zmniejsza ryzyko tych powiktan, jednak co dziesiaty pacjent ma
przeciwwskazania do takiej terapii. Przezskérne zamkniecie uszka lewego przedsionka (LAA) jest skuteczna niefarmakologiczng metoda leczenia pacjentow poprzez eliminacje
Zrédta materiatu zatorowego. Procedura ta jest wykonywana u pacjentow z wysokim ryzykiem powikfar zakrzepowych i wspétistniejacymi przeciwwskazaniami do leczenia
przeciwkrzepliwego

SEOWA KLUCZOWE: migotanie przedsionkow, leczenie przeciwkrzepliwe, zamknigcie uszka lewego przedsionka

ABSTRACT

Atrial fibrillation (AF) is the most common cardiac arrhythmia in the adult population. Thromboembolic events are one of the reson of increased mortality in this group of
patients. Oral anticoagulation therapy significantly reduces the risk of complications, however every tenth patient has contraindications to this treatment. Percutaneous left
atrial appendage occlusion (LAAO) is effective, non-pharmacological method of treatment through elimination the source of thromi. This procedure is dedicated to patients with

high risk of thromboembolism events and contraindications to anticoagulation.

KEY WORDS: atrial fibrilation, anticoagulation therapy, left atrial appendage occlusion

MIGOTANIE PRZEDSIONKOW
Migotanie przedsionkéw (AF) jest jednym z najwigkszych
problemoéw wspdlczesnej kardiologii, to najczestsza tachyaryt-
mia, ktdra dotyka ponad 3% populacji 0sob powyzej 20. roku
zycia. Czesto$¢ wystepowania AF zwigksza sie wraz z wiekiem
oraz chorobami wspotistniejacymi, takimi jak: nadci$nienie
tetnicze, choroba niedokrwienna serca, niewydolno$¢ serca,
przewlekta choroba nerek oraz wady zastawkowe serca i wiaze
sie z zwiekszong umieralno$cig ogdlng zaréwno u kobiet, jak
i u mezczyzn [1-3]. Jedng z gléwnych przyczyn zgonéw pa-
cjentéw w przebiegu migotania przedsionkéw sa powiklania
zakrzepowo-zatorowe, w tym udar niedokrwienny mozgu.
Wedtug danych z pismiennictwa AF jest przyczyna do 30%
udaréw moézgu, a zachorowania te zwigzane s z gorszym roko-
waniem niz w przypadku udaréw mézgu o innej etiologii [4, 5].
Do oceny ryzyka wystapienia powiklan zakrzepowo-zato-
rowych w przebiegu migotania przedsionkéw wykorzysty-
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wana jest skala CHA2DS2-VASc (Congestive heart failure/
LV dysfunction; Hypertension; Age > 75; Diabetes mellitus;
Stroke; Vascular Disease; Age 65-74; Sex category) [6].

U pacjentéw z niezastawkowym migotaniem przedsion-
koéw (tj. AF niezwigzane z cigzka wadg mitralng /stenoza/),
ktorzy uzyskali w skali CHA2DS2-VASc co najmniej 2
punkty wskazane jest wlaczenie leczenia przeciwkrzepliwego
(klasa I, poziom wiarygodnosci dowoddéw A). U oséb z tyl-
ko jednym (poza plcig) dodatkowym czynnikiem ryzyka
(mezczyzni, ktérzy uzyskali 1 pkt oraz kobiety — 2 pkt w skali
CHA2DS2-VASc) nalezy rozwazy¢ wlaczenie leczenia prze-
ciwkrzepliwego, rozpatrujac indywidualnie u kazdego cho-
rego ryzyko powiklan zakrzepowo-zatorowym w przebiegu
AF, mozliwe powiklania krwotoczne zastosowanego leczenia
przeciwkrzepliwego, jak réwniez osobiste preferencje danego
pacjenta (klasa ITA, poziom wiarygodnosci dowodéw B)
[7]. W przypadku braku dodatkowych czynnikéw ryzyka
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(tj. mezczyzni — 0 pkt, kobiety — 1 pkt) leczenie przeciw-
krzepliwe jest niezalecane (klasa III) [8].

Oprocz stratyfikacji ryzyka udaru u chorych z AF leczo-
nych lekami przeciwkrzepliwymi nalezy oszacowac¢ ryzyko
powiktan krwotocznych. Stuza do tego odpowiednie skale,
z ktérych najszerzej stosowana jest skala HAS-BLED (Hy-
pertension; Abnormal renal/liver function, Stroke, Bleeding
history or predisposition, Labile INR, Elderly, Drugs/alcohol)
[9]. Istotna jest przede wszystkim wtasciwa identyfikacja,
a nastepnie modyfikacja czynnikéw ryzyka powiktan
krwotocznych. Sama, nawet wysoka punktacja w wyzej
wymienionych skalach nie jest wskazaniem do zaprzestania
leczenia przeciwkrzepliwego

W leczeniu przeciwkrzepliwym stosowane sg doustne
antykoagulanty (OAC — oral anticoagulant) do ktérych
nalezg antagoni$ci witaminy K (VKA — Vitamin K Antago-
nist) - warfaryna i acenokumarol oraz doustne leki przeciw-
krzepliwe niebedace antagonistami witaminy K tzw. nowe
doustne antykoagulanty (NOAC — novel oral anticoagulant)
— dabigatran, apiksaban, rywaroksaban i edoksaban [10, 11].

Wedtug wytycznych Europejskiego Towarzystwa Kar-
diologicznego lekami preferowanymi w grupie pacjentow
z niezastawkowym AF, ktorzy rozpoczynaja leczenie prze-
ciwkrzepliwe sa NOAC. W metaanalizie 4 badan klinicznych
(RELY, ROCKET-AF, ARISTOTLE i ENGAGE AF-TIMI
48) wykazano, ze NOAC w poréwnaniu z VKA (warfaryna)
zmniejszaja ryzyko zgonu, incydentu zakrzepowo-zatorowe-
go (w tym udaru niedokrwiennego mézgu) oraz krwawienia
wewnatrzczaszkowego, zwiekszaja natomiast ryzyko krwa-
wienia z przewodu pokarmowego [11]. Pomimo mozliwych
powiklan leczenia OAC, wlasciwa terapia przeciwkrzepliwa
jest podstawg leczenia pacjentow z AE.

ELIMINACJA USZKA LEWEGO PRZEDSIONKA
Pomimo udowodnionej w wielu badaniach klinicznych
skutecznosci stosowania OAC w prewencji powiktan
zakrzepowo-zatorowych u chorych z AFE, przyjmuje sig,
ze okolo 10% pacjentéw ma przeciwwskazania do tego
typu leczenia (m.in. z uwagi na przebyte zagrazajace zyciu
krwawienia z przewodu pokarmowego lub do centralnego
systemu nerwowego). Ponadto u znacznej grupy pacjentow,
z uwagi na zlg tolerancje leczenia, leki te nie sg stosowane
w ogole lub zamiennie stosowane sg leki przeciwptytkowe,
ktorych stosowanie nie zapobiega wystepowaniu powiktan
zakrzepowo-zatorowych, tym samym jest niezalecane
(klasa III) [8, 12, 13].

Metoda stosowang w prewencji powiklan zakrzepowo-
-zatorowych u pacjentéw z AF jest eliminacja/zamkniecie
uszka lewego przedsionka (LAA — left atrial appendage).
LAA to zachylek lewego przedsionka zlokalizowany przy
jego bocznej $cianie, ponizej pnia ptucnego (Ryc. 1). Stano-
wi on pozostatos¢ z rozwoju embrionalnego przedsionka.

U pacjentéw z niezastawkowym migotaniem przed-
sionkéw przyjmuje sig, iz ponad 90% skrzeplin powstaje
w LAA. Budowa uszka jest wysoce zmienna pod wzgledem
ksztattu, wielkosci i dtugosci kanatéw (lobs). W pismien-
nictwie istnieje kilka klasyfikacji budowy uszka, z czego

1830

najczesciej stosowana jest klasyfikacja, ktéra wyrédznia 4
morfologie:

1. skrzydetko kurczaka (chicken-wing),

2. kaktus (cactus),

3. rekaw (windsock),

4. kalafior (cauliflower).

Wedlug danych z pismiennictwa najbardziej trombogenne
uszko ma ksztatt kalafiora [14-16].

Istnieje kilka sposobéw eliminacji LAA m.in chirurgiczne
wylaczenie (podwigzywanie) uszka w trakcie zabiegu kardio-
chirurgicznego lub chirurgicznej ablacji AF, zabiegi torakosko-
powe, jak rowniez zabiegi przezcewnikowe (przezskorne).

Metoda o udowodnionej skutecznosci jest przezskérne
zamkniecie uszka lewego przedsionka (LAAO — left atrial
appendage occlusion). Zabieg polega na wprowadzeniu przez
ukiad naczyn zylnych (dostep najczesciej przez zyle udowa)
do prawego przedsionka, a nastepnie przez naklucie prze-
grody miedzyprzedsionkowej do lewego przedsionka urza-
dzenia (okludera) i jego implantacji w ujscie LAA (Ryc. 2).

Kluczowym elementem przygotowania i kwalifikacji
pacjenta do LAAO jest obrazowanie serca przy pomocy
metod nieinwazyjnych, takich jak: echokardiografia prze-
zprzetykowa (TEE) 2D i 3D, tomografia komputerowa
z kontrastem (CT) oraz znacznie rzadziej stosowane ba-
danie rezonansem magnetycznym (MR). Badania te stuza
do oceny morfologii uszka (ksztattu, wielkosci, polozenia
wzgledem innych struktur serca), jak réwniez s konieczne
do wykluczenia obecnosci skrzepliny, ktéra stanowi bez-
wzgledne (najczesciej jednak czasowe) przeciwwskazanie
do zabiegu. Najczesciej stosowanym badaniem w praktyce
klinicznej jest badanie echokardiograficzne przezprzely-
kowe. Jego wilasciwe wykonanie pozwala na prawidlowe
dobranie rodzaju, jak réwniez wielko$ci urzadzenia.

Zabiegi LAAO sg wykonywane w o$rodkach, w ktérych
zapewniony jest dostep do oddziatu kardiochirurgicznego.
Najczesciej procedura ta jest wykonywana w znieczuleniu
ogolnym w trakcie ktérej do monitorowania przebiegu
zabiegu oprdcz fluoroskopii wykorzystywane jest rowniez
badanie przezprzelykowe (Ryc.3).

SYSTEMY DO ELIMINACIJI LAA
Istnieje kilka systemow (urzadzen) do tego typu zabie-
gow. Jedynym, jak do tej pory, systemem o udowodnionej
skutecznosci w randomizowanym badaniu klinicznym
jest zapinka Watchman (Boston Scientific, USA). Urzg-
dzenie to zbudowane jest z siatki nitinolowej, ktorej czes¢
zamykajaca, od strony lewego przedsionka, pokryta jest
przepuszczalng membrang z politetrafluoroetylenu.
Zabiegi z wykorzystaniem systemu Watchman sg wy-
konywane w Europie od 2005 roku. W wieloosrodkowym
prospektywnym, randomizowanym badaniu klinicznym
PROTECT-AF oceniano skuteczno$¢ eliminacji LAA przy
pomocy zapinki Watchman w poréwnaniu do warfaryny
w prewencji powiklan zakrzepowo-zatorowych w przebie-
gu AF. Do badania wlaczono facznie 707 pacjentow, u 463
implantowano urzadzenie, pozostata grupa (244) nalezala
do grupy kontrolnej. Ztozony punkt konicowy zdefiniowa-
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Ryc. 3. Etapy zabiequ: A — grafia uszka lewego przedsionka; B —
pozycjonowanie urzadzenia w LAA; C — uwolnienie urzadzenia.

no jako udar niedokrwienny, zgon nagly lub sercowy, udar
krwotoczny oraz zator. W badaniu wykazano, iz eliminacja
LAA przy pomocy urzadzenia Watchaman jest leczeniem
nie mniej skutecznym niz leczenie doustnym antykoagu-
lantem (warfaryna) w zapobieganiu udarom, zatorom oraz
zgonom sercowym. Dane z obserwacji odleglej wskazuja
przewage leczenia zabiegowego nad leczeniem farmakolo-

Ryc. 2. Badanie TEE — okulder wc uszku lewego przedsionka.

gicznym. Niemniej jednak w trakcie badania obserwowano
istotnie wyzszy odsetek powaznych powiklan, gléwnie
okolozabiegowych w grupie pacjentéw, u ktérych wyko-
nano procedure (7,4% vs. 4,4%) w poréwnaniu do grupy
leczonej zachowawczo [17, 18].

Badanie PREVAIL byto kolejnym randomizowanym
badaniem oceniajacym skuteczno$¢ leczenia zabiegowego
zapinka Watchamn vs. warfaryna. Réwniez i w tym ba-
daniu potwierdzono, iz skuteczne zamkniecie LAA przy
pomocy urzadzenia Watchman jest leczeniem co najmniej
tak skutecznym, jak leczenie warfaryna i wigze si¢ z mniej-
sz3 czestoscia wystepowania powiklan krwotocznych
u tych chorych w obserwacji odleglej. Ponadto wykazano
mniejszy odsetek istotny powiktan okolozabiegowych
(4,2% w ciagu 7 dni od zabiegu), co wigzano z wlasciwym
trybem szkolenia oraz coraz wiekszym doswiadczeniem
operatorow [19].

Kolejnym systemem powszechnie stosowanym do przez-
skornego zamkniecia LAA jest urzadzenie Amplatzer Cardiac
Plug oraz druga generacja urzadzenia Amplatzer Amulet (Ab-
bott, Abbott Park, IL, USA wczesniej St. Jude Medical, St. Paul,
MN, USA). Zbudowany jest z 2 czgéci potaczonych talig: czes¢
pierwsza — dystalna tzw lobe jest implantowany w ujscie uszka,
cze$¢ druga - proksymalna tj dysk pokrywa oraz zamyka wej-
$cie do uszka. Skuteczno$¢ oraz bezpieczenstwo stosowania
systemu wykazano w wieloosrodkowym rejestrze do ktérego
wlaczono wlatach 2008-2013 Iacznie 1047 pacjentéw. Zabieg
wykonano skutecznie u 97,3% osob. Ryzyko okolozabiego-
wego zgonu wyniosto 0,76%, ryzyko udaru moézgu - 0,86%.
Powazne krwawienia wystapily u 1,24% pacjentéw. W trak-
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cie okolo rocznej obserwacji faczna czgstos¢ wystepowania
zatorowo$ci obwodowej wynosita 2,3% [20]. Aktualnie trwa
prospektywne randomizowane badanie kliniczne poréwnu-
jace urzadzenie Amplatzer Amulet i Watchman w zakresie
skutecznosci leczenia i bezpieczenistwa stosowania.

Metoda posrednig pomiedzy zabiegiem kardiochirurgicz-
nym a procedurg wewnatrznaczyniowq jest zabieg eliminacji
uszka lewego przedsionka systemem LARIAT (SentreHeart
Inc. Redwood, California, USA). Polega on na zalozeniu
na uszko, od zewnatrz, z dostepu przezosierdziowego petli
wykonanej z nierozpuszczalnego szwu chirurgicznego. Aby
prawidfowo umiescic szew, w trakcie zabiegu do $wiatlta LAA
wprowadza si¢ droga wewnatrznaczyniowg czasowy cewnik
zbalonem, ktéry utatwia prawidlowe zatozenie petli. Pierwsze
zabiegi z uzyciem systemu LARIAT zostaty wykonane w Kra-
kowie w Klinice Chirurgii Serca, Naczyn i Transplantologii
Uniwersytetu Jagiellonskiego 2009 roku [21]. Skutecznos¢
i bezpieczenstwo stosowania tej metody leczenia wykazano
w licznych rejestrach i badaniach klinicznych [22, 23].

WSKAZANIA DO ZABIEGU
W oparciu o aktualnie opublikowane wyniki badan
Europejskie Towarzystwo Kardiologiczne zawarlo
w swoich wytycznych dotyczacych leczenia migotania
przedsionkow zabieg przezskérnego zamkniecia uszka
lewego przedsionka jako procedure dedykowang pa-
cjentom z niezastawkowym migotaniem przedsionkow
i wysokim ryzykiem zakrzepowo-zatorowym w celu
prewencji udarom moézgu przy wspolistniejacych prze-
ciwwskazaniach do leczenia przeciwkrzepliwego (klasa
IIB, poziom wiarygodnos$ci dowodow B) [8]. Zalecenia
te znalazly sie réwniez w dokumencie Asocjacji Inter-
wencji Sercowo-Naczyniowych oraz Sekcji Rytmu Serca
Polskiego Towarzystwa Kardiologicznego dotyczacym
przezcewnikowego zamykania LAA [24].

W Polsce kwalifikowani do tego typu zabiegu s pacjenci
z niezastawkowym migotaniem przedsionkéw, wysokim
ryzykiem powiklan zakrzepowo-zatorowych (punktacja
w skali CHA2DS2-VASc 23 pkt) ze wspolistniejacymi
przeciwwskazaniami do przewleklego leczenia przeciw-
krzepliwego, ktdrzy ponadto otrzymali pozytywna opinie
zespotu sercowego (Heart Team) w sklad ktérego wchodza
kardiolog inwazyjny, kardiolog zachowawczy, elektrofizjo-
log oraz kardiochirurg. Wedlug opinii ekspertow istotna
korzys¢ z wyzej wymienionych zabiegu mogliby odnies¢
chorzy, ktérych nie uwzgledniono w kryteriach refunda-
cyjnych NFZ. Nalezg do nich m.in. pacjenci z wysokim
ryzykiem zakrzepowo-zatorowym i wysokim ryzykiem
krwawienia, chorzy ktérzy pomimo leczenia przeciwkrze-
pliwego przebyli epizod niedokrwienny (udar mdzgu),
chorzy z zaburzeniami krzepniecia jak réwniez z zaawan-
sowang niewydolnoscig nerek [24, 25]

PODSUMOWANIE
Z uwagi na coraz wiekszg czesto$¢ wystepowania AF
w populacji ogdlnej niezwykle wazne jest prawidtowe
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wykrywanie i wlasciwe leczenie pacjentéw z migotaniem
przedsionkéw. Kluczows role odgrywa tu profilaktyka
powiktan zakrzepowo-zatorowych, w tym udaru nie-
dokrwiennego mézgu. Pomimo niezaprzeczalnych ko-
rzy$ci stosowania leczenia przeciwkrzepliwego zaréwno
antagonistami witaminy K, jak i nowymi doustnymi an-
tykoagulantami, istnieje spora grupa chorych, u ktérych
wystepuja istotne powiklania tego leczenia. Zagrazajace
zyciu krwawienia z przewodu pokarmowego czy przebyte
krwawienie do centralnego systemu nerwowego istotnie
uniemozliwia kontynuowanie stosowanie OAC. Wyniki
badan klinicznych udowadniajg, ze leczenie niefarma-
kologiczne polegajace na przezskdrnej eliminacji uszka
lewego przedsionka jest réwnie skuteczne i stanowi alter-
natywe dla pacjentow z przeciwwskazaniami do leczenia
farmakologicznego.

Zabiegi przezskornego zamkniecia uszka lewego przed-
sionka wykonywane sg w Polsce z sukcesem, od wielu lat
w wielu o$rodkach. W opinii ekspertéw znacznie wieksza
grupa pacjentéw moze odnie$¢ potencjalne korzysci
z zabiegu niz tylko grupa pacjentéw objeta wskazaniami
refundacyjnymi.
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STRESZCZENIE

Wywodzace sie z tej samej tkanki tkanka thuszczowa i tkanka kostna petnia zasadniczo rézne funkcje, mimo to istnieje dosy¢ powszechny poglad, ze nadmiar tkanki ttuszczowej
moze ochronnie wptywac na mase tkanki kostnej zapobiegajac utracie masy kostnej i chroni¢ przed rozwojem osteoporozy. Tkanka ttuszczowa jest aktywna endokrynnie tkanka
wydzielajaca szereg czynnych biologicznie zwiazkdw majacych wptyw takze na kos¢. Adipocyt i osteoblast wywodz3 sie z wspdlnej komérki prekursorowej, w zwigzku z tym
zaburzenia wydzielania adipocytokin moga odgrywac nie tylko role w patogenezie otytosci, ale wywieraja rowniez réznorodny wptyw na tkanke kostna. Sugeruje to, ze otytos¢
moze korzystnie oddziatywac na tkanke kostna kobiet po menopauzie poprzez zwiekszenie obcigzenia szkieletu osiowego oraz przez aktywnos¢ endokrynng tkanki ttuszczowej.

SEOWA KLUCZOWE: otyto$¢, osteoporoza, tkanka thuszczowa, kos¢, powigzania

ABSTRACT

The adipose and osseous tissue, although both derived from the connective tissues, perform different functions. In the common opinion, obesity might be a protective factor
against bone loss and osteoporosis. The adipose tissue is a recognized major endocrine organ, producing a number of active biological substances, which affect the bone mass.
Adipocyte and osteoblast are derived from the same mesenchymal stem cells. Therefore abnormal secretion of adipocytokines may play an important role not only in pathogenesis
of the obesity, but also can influence the bone . It is supposed that obesity might have a protective effect on bone tissue in postmenopausal women, by increasing the load on

the axial skeleton and because of its hormonal activity.

KEY WORDS: obesity, osteoporosis, adipose tissue, bone, connection

WSTEP
Tkanka tluszczowa i tkanka kostna pelnig zasadniczo rézne
funkcje, mimo to dos¢ powszechnie uwaza sie, ze nadmiar
tkanki tluszczowej moze wplywaé ochronnie na mase
tkanki kostnej i zmniejsza¢ zagrozenie osteoporozg [1-8].
Tkanka kostna jest wysoce wyspecjalizowana odmiang
tkanki tacznej, w ktorej komorki otacza duza ilo$¢ zminera-
lizowanej substancji miedzykomdrkowej. Stanowi sztywna
podpore konczyn oraz ochrania istotne dla zycia narzady
jam ciata. Kos¢ jest miejscem dla przyczepu migéni oraz
duzym rezerwuarem niezbednych do proceséw zyciowych
pierwiastkow, takich jak wapn, fosfor, magnez i sod.
Poglad, iz tkanka ttuszczowa jest biernym magazynem
zapasOw energetycznych organizmu, zabezpieczajacym
takze przed utratg ciepla [2, 9], zweryfikowato odkrycie
w 1994 roku leptyny specyficznego dla tej tkanki peptydu
o wielokierunkowych funkcjach biologicznych, nalezacego
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do adipocytokin [9]. Adipocytokiny nie tylko auto- i pa-
rakrynnie dzialaja na adipocyty, ale takze endokrynnie
na odlegle tkanki i narzady. Tkanka tluszczowa jest wigc
organem endokrynnym, wywierajagcym réwniez rézno-
rodny wplyw na tkanke kostna [1, 2, 9-11]. Ostatnio coraz
czedciej mowi sig tez o mozliwosci zastosowania cytokin
tkanki ttuszczowej w terapii osteoporozy [12].

Obecnie wiadomo, ze obwodowa tkanka ttuszczowa,
bedaca tkanka hormonalnie aktywna, moze regulowac
obrot kostny, wydzielajac adipocytokiny m.in.: leptyne,
adiponektyne czy rezystyne [1, 2,9, 10, 12]. Wazna role we
wzajemne;j relacji miedzy tkanka tluszczows a kostng wy-
daja sie odgrywac czynniki genetyczne, gdyz zaréwno sktad
tkanek miekkich, jak i niektore cechy kosci, jak: gestos¢
mineralna, geometria, tempo obrotu kostnego, a nawet
ryzyko ztamania, moga mie¢ wspoélne podtoze. Niektorzy
badacze szacuja wspdlne uwarunkowanie genetyczne BMD
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iBMI na 10-20% [13]. Za wspolne determinanty uwaza si¢
kilka genéw kandydatéw, w tym insulinopodobny czynnik
wzrostu-I (IGF-I), leptyne, receptor dla leptyny, receptor
dla estrogenéw a oraz interleuking 6 (IL-6) [14, 15].

Faktem jest, Ze po menopauzie czesciej dochodzi do
osteoporozy, jednak nie wszystkie kobiety w tym okresie
s3 nig zagrozone. Spo$rdd klinicznych czynnikéw ryzyka
najwiekszy wplyw na wielkos¢ BMD majg wiek oraz BMI,
z wiekiem bowiem czgstos¢ wystepowania osteoporozy
wzrasta, niska za§ masa ciala juz jest jej niezaleznym
czynnikiem [16, 17].

Sugeruje sig, ze otytos¢ moze korzystnie oddzialywac na
tkanke kostng po menopauzie przez zwigkszenie obcigze-
nia szkieletu osiowego i kosci nosnych oraz endokrynnag
czynno$¢ tkanki tluszczowej [1, 6-9]. Adipocytokiny
wplywaja zaréwno na stan metaboliczny calego organizmu,
jak ina destrukcje tkanki facznej oraz dysfunkcje narzadu
ruchu. Menopauza i zwigzane z nig zmiany hormonalne
zaburzaja funkcje komorek tluszczowych, jest wiec praw-
dopodobne, ze menopauza istotnie wptywa na sekrecje
adipocytokin. Wiadomo, ze stezenia najlepiej poznanych
adipocytokin - leptyny, adiponektyny i rezystyny - po-
zostaja w $cislej zaleznosci od masy tkanki ttuszczowej
i wykazujg odmiennosci u kobiet i mezczyzn [18-21].

TKANKA KOSTNA
W sklad tkanki kostnej (BT — bone tissue) wchodzi istota
miedzykomorkowa zbudo-wana w 25% z czeéci organicznej
(osteoid), a w 60-70% z nieorganicznej (sole mineralne).
Warstwa korowa, ztozona z gesto upakowanych warstw zmi-
neralizowanego kolagenu, zapewnia sztywnos¢ i jest glownym
skladnikiem trzonéw kosci diugich. Kos¢ beleczkowa (gab-
czasta) o porowatej strukturze, wptywa na wytrzymalo$c oraz
zapewnia elastyczno$¢ szkieletu osiowego [22]. Dwie trzecie
masy kosci stanowig skladniki mineralne (hydroksyapatyty
ifosforany wapnia), reszte zas woda i kolagen typu I. W tkance
kostnej wyrdzniamy trzy typy komorek; osteoblasty, osteocyty
i osteoklasty, stanowigce tylko 5% jej masy [23]. Osteoblasty
to komarki kosciotworcze, ktére pobudzaja tworzenie masy
kosci i posrednio pobudzaja mineralizacje kosci. Powstaja
zkomorek mezenchymatycznych. Syntetyzuja kolagen typul,
proteoglikany, osteokalcyne i osteonektyne, hydrolazy, biatka
transportowe, glikoproteing RANKL oraz osteoprotegeryne.
Przez uktad osteoprotegeryna-RANKL hamuja resorpcje
kosci. Ponadto produkujg czynniki wzrostu IGF-I i TGE-p.
Na powierzchni blony komérkowej znajduja si¢ receptory dla
hormonéw peptydowych, glikokortykosteroidow, czynnikéw
wzrostu, w tym IGF-I, witaminy D, serotoniny, leptyny. Dzigki
funkcji wydzielniczej i obecnoscilicznych receptoréw uczest-
niczg w kosciotworzeniu, a jednoczesnie kontroluja proces
koscioresorpcji, oddzialywujac na dojrzewanie i aktywnosc¢
osteoklastow [24]. Na czynnos¢ osteoblastow wplywaja: wita-
mina D, parathormon- (PTH), insulinowy czynnik wzrostu
1 (IGE -I).

Osteoklasty nazywane s3 komoérkami kosciogubnymi,
naleza do makrofagéw wywodzacych si¢ ze szpiku kostne-
go. Nie maja receptoréw dla parathormonu (PTH) i wita-

miny D oraz nie syntetyzujg kolagenozy [24]. Sa gléownymi
komoérkami uczestniczacymi w resorpcji i remodelingu
kosci. Rozwdj osteoklastow zalezy od wielu czynnikéw,
w tym obecnosci ligandu dla czynnika stymulujacego
wzrost kolonii makrofagéw (M-CSF) oraz receptorowego
aktywatora czynnika jadrowego NF-kB (RANKL), pro-
dukowanego przez osteoblasty i limfocyty T i wigzacego
sie do swojego receptora (RANK), cztonka nadrodziny
receptoréw dla czynnika martwicy nowotworéw. RANKL/
RANK odgrywa duza role w aktywacji i przezyciu oste-
oklastow. Limfocyty B i inne komoérki moga produkowac
osteoprotegeryne (OPG), ktdra jest antagonista RANKL
izapobiega osteoklastogenezie [25, 26]. Osteoprotegeryna
i RANKL odgrywajg kluczowa role w sprzezeniu miedzy
osteo-blastami i osteoklastami i mogg w przyszlosci staé
sie podstawg terapii celowanych, opartych na farmakolo-
gicznym zahamowaniu resorpcji kosci [27].

Osteocyty nalezg do ostatecznie zréznicowanych oste-
oblastéow wbudowanych w zmineralizowang macierz kost-
ng i stanowig 90% komorek kostnych szkieletu dorostego
czlowieka. Odbieraja i analizujg mikrouszkodzenia oraz
zmiany parametréw fizycznych tkanki kostnej, co pozwala
na odpowiednie modelowanie kosci i jej przebudowe. Pod-
czas ruchu lub codziennego obciazenia hamujg dzialanie
osteoklastow i tym samym zachowuja mase kostna, nato-
miast w odpowiedzi na brak obcigzenia przekazuja sygnat
aktywujacy osteoklasty, a tym samym resorpcje kosci [27].

Gléwna role w patogenezie osteoporozy pomenopauzalnej
odgrywa tkanka kostna gabczasta. U dorostych znajduje sie
w nasadach i przy nasadach kosci diugich oraz wypelnia
wnetrze kosci plaskiej, stanowigc okoto 80% powierzchni
kosci. Struktura kosci gabczastej jest porowata i lzejsza od
koscilitej. Wytrzymalo$¢ zalezy od iloéci i grubosci beleczek
kostnych, szczegélnie poziomych. Jej przebudowa przebiega
szybciej niz kosci litej, stad zwiekszony obrot kostny szyb-
ciej bedzie powodowal zmiany gestosci mineralnej kosci,
a tym samym szybciej i czesciej po menopauzie pojawi sie
osteoporoza [23]. Drugi rodzaj to tkanka kostna lita zbu-
dowana z blaszek kostnych, ktére wypelniaja jej objetos¢,
stwarzajac warunki duzej wytrzymalosci na oddziatywanie
zewnetrznych sil mechanicznych. Ko$¢ zbita to przede
wszystkim trzony kosci dtugich, zewnetrzne warstwy nasad
i kosci plaskich. Zawiera okoto 80% calej masy mineralnej
ludzkiego szkieletu. Spelnia funkcje ochronng i mechanicz-
ng, jej wytrzymalos¢ mechaniczna wzrasta proporcjonalnie
do $rednicy i grubosci kosci, a zmniejsza si¢ ze wzrostem
porowatosci warstwy korowej, co zachodzi podczas procesu
starzenia [23], doprowadzajac do osteoporozy.

OTYLOSC A OSTEOPOROZA

Ostatnie lata przyniosty wzrastajace obciazenie spoteczno-
-ekonomiczne dwoma istotnymi problemami — ogromnym
rozpowszechnieniem otylosci na calym $wiecie oraz duzym
odsetkiem ludzi dotknietych osteoporoza w zwigzku ze starze-
niem sie spoteczenstwa. Dotychczas nie laczono wystepowa-
nia obu jednostek chorobowych, gdyz badania udowadniaty
ochronny wplyw duzej masy ciala na gesto$¢ mineralng kosci.
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Wedtug przeprowadzonych badan klinicznych, otytos¢
moze korzystnie oddzialywac na tkanke kostna, szczegol-
nie u kobiet po menopauzie [1, 6-9, 22]. Cz¢§¢ autorow
wrecz podkresla, iz masa ciala jest gtéwnym determinan-
tem BMD (gesto$ci mineralnej kosci) i tym samym ryzyka
zlaman, za$ tkanka tluszczowa ma pelni¢ w tej relacji
podstawowa role [2].

Opisano rzadsze wystgpowanie osteoporozy pomenopau-
zalnej u zdrowych, otylych kobiet — grupe te charakteryzuje
wyzsza warto§¢ BMD w obrebie kregostupa ledzwiowego
L2-L4, nasady blizszej kosci udowej i kosci promieniowej
niz u kobiet szczuplych w zblizonym wieku [6, 8, 22, 28].
Kobiety otyle z wtérnymi chorobami powodujacymi zwigk-
szony obrdt kostny moga charakteryzowa¢ si¢ spadkiem
masy kostnej [1, 6, 8]. Wiekszo$¢ badaczy wykazala istnie-
nie korelacji miedzy wskaznikami BMI oraz BMD [4, 5, 6,
8], jednak nie wszyscy s3 zgodni co do wystepowania tych
zaleznosci oraz lokalizacji tej korelacji [8, 29].

Tkanka thuszczowa jest aktywna endokrynnie i wydziela
szereg czynnych biologicznie zwigzkow wplywajacych tak-
ze na kos¢, zas adipocyt i osteoblast wywodza sie ze wspdl-
nej komorki prekursorowej, w zwigzku z tym zaburzenia
wydzielania adipocytokin moga miec¢ znaczenie nie tylko
w patogenezie otylosci [1, 10, 30]. Metabolizmy tkanki
kostnej i tluszczowej, mimo réznic miedzy nimi, wigzg
sie za posrednictwem takich czynnikéw, jak leptynaiinne
adipocytokiny [1, 2, 9, 31].

POWIAZANIA GENETYCZNE MIEDZY
TKANKA TLEUSZCZOWA A KOSTNA

Miedzy tkankg tluszczowg a kostng istniejg Sciste zalezno-
$ci, zwigzane m.in. z mechanizmami regulujacymi procesy
réznicowania oraz dojrzewania adipocytoéw i osteoblastow.
Podstawowym ogniwem Iaczacym obie tkanki jest wspolne
pochodzenie adipocytow i osteoblastow z mezenchymal-
nej komorki zrebu szpiku kostnego [1, 32]. Osteogeneza
i adipogeneza majg wiele wspélnych metabolicznych
szlakow. Pobudzenie drogi Wnt/{-katnina hamuje adipo-
geneze i pobudza osteoblastogeneze, aktywacja za$§ PPAR
pobudza adipogeneze.

Na powigzania miedzy obiema tkankami wplywajg tez
czynniki genetyczne. Wykazano, ze wspolne uwarunko-
wania genetyczne maja najprawdopodobniej masa tkanki
tluszczowej (BFM — body fat mass) oraz BMD - dwa gtow-
ne, mierzalne wykltadniki dwoch choréb cywilizacyjnych,
otylosci i osteoporozy. Lokalizacje genomowe znajduja
sie na: 7p22-p21 (LOD 2.69) dla BFM i BMD kregostupa
ledzwiowego, 6q27 (LOD 2.30) dla BFM i BMD szyjki
kos$ci udowej oraz 11q13 (LOD 2.64) dla BFM i BMD
przedramienia [29]. Guerardel i wsp. dowiedli ponadto, ze
os$rodkowa ekspresja promotora SNP-3608 allelu C genu
CART (cocaine- and amphetamine-regulated transcript) ma
dwojaki charakter: z jednej strony chroni przed otyloscia
$miertelng oraz miazdzyca, z drugiej za$ wykazuje kore-
lacje z BMD, szczegdlnie w kosci korowej [33]. Kolejnym
genem, ktory coraz czesciej jest wymieniany jako czynnik
plejotropowy wplywajacy na rozwoj osteoporozy i otylosci,
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moze by¢ receptor aktywator gtéwnego jadrowego czyn-
nika transkrypcyjnego NF-kB - RANK (receptor activator
of nuclear factor-kB). Moze on regulowa¢ mase tkanki
tluszczowej i kostnej, ujawniajac ekspresje w mieéniach
szkieletowych, gtéwnym miejscu wydatkowania energii,
i pelnigc zasadniczg role w pobudzaniu osteoklastogenezy
[34]. W niektérych doniesieniach sugeruje sie, ze rejon
genomu kodujacy powstawanie RANK jest takze zwigza-
ny z genami kandydatami dla otylosci [34]; RANK ulega
interakcji z ligandem (RANKL) i stymuluje osteoklasto-
geneze [35]. Wedlug Bella, receptor aktywujacy czynnik
transkrypcyjny NF-kB wraz z ligandem RANKL zaréwno
pobudza proliferacje, jak i hamuje apoptoze osteoklastow
[36], co - w opinii innych badaczy - tez moze wigzac
sie z otyloécig [34,37]. Aktywacja NF-kB jest ponadto
manifestacja subklinicznego stanu zapalnego nie tylko
w otylosci, ale i innych zaburzeniach metabolicznych
(np.w nadci$nieniu tetniczym czy cukrzycy). Masa ciala
jest gtéwnym determinantem BMD, a tym samym ryzyka
zfaman, a masa tkanki tluszczowej podstawowym elemen-
tem tego powigzania [2].

Zazwyczaj uwaza sie, iz otylo$¢ chroni przed utrata masy
kostnej i rozwojem osteoporozy [1, 2, 31], bedac réwniez
jednym z czynnikéw redukcji ztaman [2]. Niska masa
ciala uznana juz zostala za czynnik ryzyka osteoporozy
[38]. Ryzyko zlamania jest odwrotnie proporcjonalne do
BMI, a sama wartos¢ BMI jest wykorzystywana do metody
FRAX, oceniajacej 10-letnie ryzyko ztamania [39].

WSPOLNE POCHODZENIE - KOMORKI
MEZENCHYMALNE
Tkanka kostna powstaje w procesie osteogenezy, pole-
gajacym na réznicowaniu si¢ progenitorowych komorek
mezenchymy (pochodzenia mezodermalnego) w komorki
kosciotworcze - osteoblasty. Roznicowanie jest aktywowane
przez czynniki transkrypcyjne, kierujace komoérki na dany
szlak rozwoju z udziatem cytokin, bialek morfogenicznych
i hormonéw. W réznicowanej komdrce ma miejsce proces
transkrypcji gendw, charakterystyczny dla okreslonego typu
komorki i wytwarzania biatek budujacych dang tkanke.
Multipotentne komérki mezenchymy moga réznicowaé
sie w komorki pochodzenia mezodermalnego, w sklad
ktérych wchodza komorki tkanki kostnej i tluszczowej
- osteoblasty oraz adipocyty. Znajduja si¢ one w szpiku
kostnym i wielu tkankach, w tym kostnej i ttuszczowej,
wplywajac takze na odpowiedz immunologiczng dzieki
swojemu dzialaniu przeciwzapalnemu i hamowaniu pro-
liferacji limfocytow [40].

OSTEOGENEZA

Aktywacja i réznicowanie komorek w osteogenezie podlegaja
wplywom czynnikéw transkrypcyjnych (TFs - transcription
factors), cytokin i czynnikéw wzrostu oraz ukladu endokryn-
nego [41]. Do gtéwnych czynnikéw transkrypcyjnych odpo-
wiedzialnych za osteoblastogeneze naleza Runx2 oraz Osx
(Osterix) [42], natomiast PPARy dziata odwrotnie, hamujac
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osteoblastogeneze i pobudzajgc multipotencjalne komoérki me-
zenchymalne do rozwoju w kierunku komérek ttuszczowych.
Wydaje sie, ze proces ten moze uczestniczy¢ w starzeniu tkanki
kostnej [43]. Tworzenie tkanki kostnej zalezy przede wszyst-
kim od bialek polaczonych receptorem dla LDL5 i/lub LDLS6,
biatka z rodziny frizzled, biatka Wnts (agonista) i dzialajacych
przeciwnie sklerotyny i bialka Dickkopf). Za réznicowanie
osteo-blastéw do osteocytoéw odpowiadaja gléwnie sklerotyna,
periostyna oraz czynnik wzrostu fibroblastow [41, 42].

Osteoklasty podlegaja kontroli nie tylko specyficznych
biatek TFs (PU.1, Fos) i czynnika jadrowego aktywowanych
limfocytéw, ale takze obecnosci ukladu RANKL-OPG oste-
osteoprotegeryna [44, 45]. Za procesy homeostazy tkanki ko-
stnej odpowiada system RANK-RANKL (receptor activator of
NF-xB-receptor activator of NF-kB ligand). Ligand RANKL jest
cytoking aktywujacg osteoklasty, a tym samym wplywajaca na
koscioresorpcje. Biatko OPG wigze i tym samym neutralizuje
RANKTL, co skutkuje zahamowaniem ko$cioresorpcji [27, 45].
Istotna role w procesie osteogenezy odgrywaja ponadto biatka
morfoge-niczne (BMPs — bone morphogenic proteins), ktore
inicjuja réznicowanie komorek mezenchymalnych w kierunku
osteoblastow [41]. Do biatek tworzacych kos¢ naleza: osteopon-
tyna, osteokalcyna, osteonektyna oraz kolagen.

Nalezy pamieta¢, ze warunkiem prawidlowego dojrzewania
i mineralizacji tkanki kostnej sg estrogeny, ktére dziatajac na
chondrocyty moga wplywac na sekrecje zewnatrzkomoérkowej
macierzy chrzastki. Osoby z mutacjami receptoréw estrogeno-
wych badz uposledzong synteza estrogenéw charakteryzuja
si¢ opdznionym zamknieciem nasad kostnych i osteopenia.
Roéwniez androgeny sa niezbedne do normalnego wzrostu
i mineralizacji kosci dlugich [46]. Pdzniejszy wiek pierwszej
miesigczki u kobiet zdrowych, wigzacy sie zkrétszym wplywem
estrogendw na tkanke kostna, objawia si¢ uzyskaniem niskiej
gestosci mineralnej kosci i zmniejszeniem grubosci dystalnej
czedci kodci promieniowej, co z czasem moze predysponowac
do ztaman [47, 48].

PODSUMOWANIE

Dotychczasowe badania wykazaly ochronny wplyw wyso-
kich warto$ci BMI na tkanke kostng. Mozna wigc przyjac,
ze nadwaga i otylo$¢, z uwagi na zwigkszenie obcigzenia
kosci oraz produkty tkanki tluszczowej sg czynnikami
chronigcymi przed osteoporozg i wynikajacymi z niej zla-
maniami [1, 6, 8, 38, 49, 50]. Dodatnia zalezno$¢ miedzy
masg ciata a BMD nie oznacza jednak, Ze otyto$¢ chroni
przed osteoporozg, poniewaz otylos¢ to przede wszystkim
nadmierne nagromadzenie tkanki ttuszczowej, a nie tylko
przekroczenie norm wartosci BMI.

W pi$miennictwie doniesienia na temat zaleznosci mie-
dzy BMD a masg ciala sg rozbiezne. Czes¢ badan podaje, ze
juz u kobiet premenopauzalnych masa tkanki ttuszczowej
jest determinantg BMD [2, 51], w innych zaleznosci takiej
nie potwierdzono, a wrecz wskazano na zwiekszenie ryzyka
rozwoju osteoporozy i ztaman niskoenergetycznych [52].
Takze u kobiet po menopauzie nie okreslono jednoznacz-
nie zwigzku miedzy tkankg tluszczows a kostng oraz ich
wplywu na rozwdj osteoporozy [10].

Przytoczone watpliwosci dotyczace zwigzkow tkanki kost-
nej i tluszczowej wymagaja wyjasnienia, tym bardziej, ze okres
pomenopauzalny charakteryzuje si¢ odwrotng tendencja niz
przedmenopauzalny, charakteryzujac si¢ spadkiem BMD
ijednoczesnym wzrostem masy tkanki ttuszczowej. Poznanie
zmian zachodzacych w tym okresie wydaje sie bardzo istotne.

Mimo niewatpliwego postepu w poznaniu etiopatogenezy
oraz diagnostyKki i terapii osteoporozy, nie rozwigzano jesz-
cze wielu niejasnosci. Najwazniejszym celem postgpowania
nadal pozostaje redukcja czestosci ztaman, a w przypadku
ich wystapienia - zapobieganie kolejnym. Cho¢ mozliwosci
terapeutyczne sg juz do$¢ szerokie, poszukuje si¢ nowych
kierunkdow, w tym coraz czesciej wsrdéd nowych terapii wy-
mienia si¢ hormony tkanki ttuszczowej — adipocytokiny [10].
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ABSTRACT

Introduction: It was identified that one of the priorities of medical reform in Ukraine is the establishment of an effective system of legal requlation of professional physician’s
obligations that meets European standards. However, the legal regulation of relations between actors in the field of health care lags behind the practice of their development.
The aim to find out the status of legal regulation of the professional obligations of health workers, to identify the gaps in this requlation, to formulate proposals for improving
the legal framework for the issue under investigation.

Materials and methods: Legislation of Ukraine and certain European countries, international declarations and conventions, scientific works, 28 judgments of the European
Court of Human Rights, 96 sentences of the practice of the national courts of Ukraine.

Conclusions: During the study, the stages of determining the professional physician’s obligations were singled out, which would optimize the legislative process of requlation
of obligations. One of the problems is the incorrect translation of protocols, which is assigned to a medical care institution. It was proposed to solve this problem by introducing
a unified system of protocols and standards, the duty of translation and adaptation of which is entrusted to the central body of executive power in the field of health care. It
is relevant to consolidate the duty of medical records management at the level of law, which will serve as a guarantee of ensuring the proper performance by the physician of
a professional obligation to treat and diagnose a particular patient. In order to avoid cases of judgments, based on the results of the commission’s assessment of the actions of
a physician and to eliminate the number of cases of unjustified attraction of physicians to liability, it is necessary to consolidate a clear list of general professional physician’s

obligations in a single regulatory act.

KEY WORDS: medical law, physician, professional obligations

INTRODUCTION

The structural transformation of the health care system in
Ukraine was initiated by the adoption by the Verkhovna
Rada of the Law of Ukraine “On State Financial Guarantees
for the legal and regulatory framework for governing the
activities of physicians. In particular, the implementation
of market relations caused significant changes in the inter-
action of patients, the state, medical institutions, namely,
health-care providers and medical personnel, who offer
medical services.

At the time of the medical reform in Ukraine in 2018, the
autonomization of the primary health-care was implement-
ed and a new list of primary health-care services and new
requirements for the equipment of primary health-care
services were approved.

However, the legal regulation of relations between actors
in the field of health-care and, accordingly, the formaliza-
tion of these relations substantially lags behind the practice
of their development. This may be the basis for legal and
social conflicts in the provision of health services.

The need for a high-quality legal regulation of the pro-
fessional obligations of a health worker in Ukraine needs
clear and precise legal regulation. Taking into account the
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path of Ukraine to the European Union, the experience of
European countries in this area requires the bringing of
Ukrainian national legislation to EU standards.

THE AIM

To find out the status of legal regulation of the professional
obligations of health workers, to identify the gaps in this
regulation, to formulate proposals for improving the legal
framework for the issue under investigation.

MATERIALS AND METHODS
Laws of Ukraine, orders of Ministry of Health of Ukraine,
legislation of certain European countries, Declaration of
Helsinki of the World Medical Association (hereinafter -
WMA), the Universal Declaration of Human Rights and
Bioethics, the European Convention on Bioethics and Hu-
man Rights, scientific works, 28 judgments of the European
Court of Human Rights, 96 sentences of the practice of the
national courts of Ukraine.

This article is based on dialectical, comparative, ana-
lytical, formal-logical, statistical and complex research
methods.
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REVIEW AND DISCUSSION

1. Provision of quality medical services is one of the most
important components of a full-fledged life of society, which
is why the activities of the doctor are subject to clear legal
regulation. An analysis of the existing regulatory framework
governing health-care services makes it appropriate to draw
the conclusion that legal regulation covers the period from
the training of a medical student to the direct provision of
medical services as a doctor. This period can be divided into
the following stages, which are subject to legal regulation: 1)
acquiring the status of a doctor; 2) the admission of a physi-
cian to the provision of medical services; 3) establishment of
professional obligations of a doctor; 4) the implementation
of commitments by a doctor; 5) the responsibility for the
non-implementation of the doctor’s professional obligations.
This article examines the stage of legal regulation of the
establishment of professional obligations of a doctor.

The synthesis of 96 court’s decisions regarding the non-pro-
vision of health-care to a sick person by a medical worker and
improper fulfillment or non-fulfillment of professional obli-
gations by a medical worker revealed that the main violations
in the professional activity of a doctor are: 1) the absence of
a corresponding certificate of a specialist physician in provid-
ing health-care services; 2) non-fulfillment of the professional
obligation imposed on a doctor in providing health-care ser-
vices; 3) delay and untimely provision of health-care services;
4) incorrect assessment of the patient’s condition, which led to
serious consequences in the form of deterioration of the patient’s
health or death; 5) the inattention of a physician during medical
procedures or rapid medical intervention; 6) failure to comply
the requirements of the standards and treatment protocols of
diseases; 7) filling in the documentation regarding the state of
health of a patient in violation of the requirements.

An analysis of the court practice has revealed that the
violation of the standards for providing health-care services
and job descriptions by a doctor is most common. As an
example, the verdict of Cherkasy court can be mentioned,
which found guilty an anesthesiologist of improper perfor-
mance of professional obligations, which led to the death of
the patient. During the resuscitation, the anesthesiologist
did not carry out careful monitoring of the patient’s con-
dition and, due to his careless attitude to his professional
duties, introduced into the body of the patient «Lidocaine»,
the introduction of which was not foreseen at that stage
of treatment, which caused the death of the patient [2].

The overcoming of the problems that are currently taking
place in the provision of medical care services by a doctor
requires a clear definition in the national legislation of the
professional obligations of a medical worker.

2. To apply for a doctor’s post and to provide medical
services in the future can a person, who has medical ed-
ucation, finished the internship and received a certificate
of a specialist doctor. Following the implementation of
these requirements, a person receives the right to practice
medical activity by concluding an employment contract,
in which one of the main conditions is the determination
of the responsibilities of the medical officer, which are
divided into general and special professional obligations.
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G. Alcheva notes that the rights of patients and doctors
are interdependent and give rise to obligations on both
sides. This particular conformity of the rights and duties
of doctors and patients supports the provision of medical
care of the proper quality [3, p. 22].

General professional duties are mandatory for all doc-
tors, regardless of their specialization, and provided for
by national regulatory legal instruments and international
instruments, namely: 1) by the laws of Ukraine, for exam-
ple, the Fundamentals of Health Legislation of Ukraine
(hereinafter - Fundamentals); «On Emergency Medical
Aid», etc.; 2) by the international instruments, namely:
the Lisbon Declaration on Human Rights, etc.; 3) by the
subordinate regulatory legal instruments (decisions of the
Cabinet of Ministers of Ukraine, orders and instructions
of the Ministry of Health of Ukraine, etc.); 4) by the local
regulatory legal instruments - acts adopted at the level of
a medical institution.

The Lisbon Declaration on Human Rights and in the
Clause 4 of the Helsinki Declaration of the WMA estab-
lish the basic principles of the work of the doctor, which
should be aimed at supporting and protecting the health
of a patient, taking into account the legal, ethical and prac-
tical norms of the country in which a doctor practices the
medical activity [4, 5].

The International Code of Medical Ethics of the WMA
divides professional duties of the doctor into general,
concerning sick and in relation to others. According to
the Code general responsibilities are as follows: to adhere
the highest standards of professional activity; to provide
competent medical aid with full technical and moral in-
dependence, etc.

The professional obligation of a physician for patients
are as follows: to provide the patient with all the resources
of his or her science; If the doctor is unable to conduct
an examination or treatment, he must engage another
physician, who has such facilities; to guarantee medical
confidentiality and a number of other responsibilities.

The list of duties of the physician in relation to others
includes the regulation of the relationship between doc-
tors in the exercise of their professional activities and the
obligation to adhere to the principles of the Geneva Dec-
laration, adopted by the General Assembly of the WMA
[6]. To a certain extent, these responsibilities have found
their consolidation in the Fundamentals [7].

3. Particular attention should be paid to the professional
obligation, holding any medical intervention with the im-
plementation of professional requirements and standards,
which is enshrined in Art. 4 of the Convention on the
Human Rights and Dignity in connection with the Appli-
cation of the Achievements of Biology and Medicine [8].

This obligation is enshrined in the Methodology for the
development and implementation of medical standards of
medical care on the principles of evidence-based medicine,
which states that in the absence of a unified clinical pro-
tocol in the national system of standards, a health worker
must apply a new clinical protocol if it is translated into
Ukrainian and approved by the Ministry of Health. If the
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protocol is set out only in English then its choice, trans-
lation and application are carried out in accordance with
the order of the medical institution [9].

Analyzing the above-mentioned legislative provision, it is
possible to distinguish several issues that arise in medical
officers when establishing and fulfilling this duty. New
clinical protocols are often not adapted for use in Ukraine,
since there are difficulties with the use of medicine or their
components when treated under a new protocol due to
their absence on the territory of Ukraine. The same ap-
plies to technical support for the use of new methods and
methods of treatment, since the level of technical equip-
ment of health facilities in most areas is quite low. These
circumstances may threaten the proper use of new proto-
cols without their prior adaptation to Ukrainian realities.

When analyzing a medical error, O. Gornostay and other
scientists note that one of the most important professional
duties of a doctor is the implementation of protocols and
standards for the provision of medical care, but the imple-
mentation of this duty in practice is complicated by the lack
of translations of international protocols and standards; by
the politicization and ideologization of national protocols,
and by the primitivism of local protocols [10, p. 880].

Taking into account the experience of health care sys-
tems of foreign countries, it seems appropriate to create
a regulatory framework that would include a system of
quality assurance of medical care, an important element
of which is the approval and implementation of national
quality standards for medical care.

4. A medical officer’s obligation is important in order
to provide the patient with accessible information about
the state of health, the purpose of medical treatment and
the forecast of the possible development of the disease, in
particular the risk to life and health. This duty is also en-
shrined in Art. 9 of Helsinki Declaration of the WMA, Art.
39 of Fundamentals, paragraph 3.6. The Ethical Code of the
Doctor of Ukraine and other regulatory legal instruments.

Such violations became subject for consideration by the
Constitutional Court of Ukraine, which in its decision not-
ed that medical information in its legal regime belongs to
confidential information, which the doctor is obliged not
to disclose. However, there is an exclusion from this obli-
gation, namely, the physician is obligated to provide such
information in full and in an accessible form at the request
of a patient, his family members or legal representatives [11].

The European Court of Human Rights assesses the re-
fusal to provide the patient with medical records regarding
his health as a violation of Art. 8 of the Convention for the
Protection of Human Rights and Fundamental Freedoms.
An example of the jurisprudence on this issue is the de-
cision of the ECHR «K.N. and others against Slovakia».
When establishing violation of Art. 8 of the Convention,
the Court noted that the State has a positive obligation on
the granting a person access to the documentation and
records relating to the state of his or her health. The state is
obliged to provide conditions for the copying of documents
containing personal data, or, as appropriate, to provide
compelling reasons for the refusal of such copying [12].

5. It is mandatory to obtain patient consent for any med-
ical intervention for preventive, diagnostic or therapeutic
purposes, which is enshrined in Article 6 of the Universal
Declaration of Human Rights and Bioethics[13]. The
mentioned professional duty of the doctor was embodied
in Art. 43 of Fundamentals. As an exclusion from this
rule, the article stipulates that consent of the patient is not
required in the case of presence of signs of a direct threat
to the patient’s life, provided that it is impossible to obtain
consent for such an intervention from the patient or his
legal representatives for objective reasons.

M. Pashkovska notes that during the provision of med-
ical services, some doctors violate the requirements for
obtaining consent of the patient. Such violations are that:
1) doctors provide individual medical services without
the consent or with consent of an incapacitated or par-
tially capable person; 2) the consent is formalized without
complying with the formal requirements; 3) the consent
was given long before the provision of medical services,
without proper informing of the patient about the order
of providing such services or about the potential risks and
consequences; 4) the consent was not given by the person
voluntarily [14, c. 1241-1242].

In the decision of «<M.A K. and R.K. against the United
Kingdom», the ECHR found the violation of Art. 8 of the
Convention for the conduct of medical examination, blood
sampling for the analysis and implementation of photo fix-
ation of the wound of the child without the consent of the
parents, as required by national law. Taking into account
the circumstances of the case, the Court did not establish
any justification because it was decided to take a blood test
and make personal photos of a nine-year-old girl, contrary
to the clearly expressed will of both of her parents, while
she was in the hospital alone [15] .

6. The timely and proper filling (registration) of the medi-
cal card of the patient is also one of the general professional
obligation of the doctor. The experience of consolidation
such a duty at the regulatory level exists in Germany,
where, in accordance with Clause 2 § 630f of the German
Law on Patient Rights, it is foreseen that the physician who
carries out the treatment of the patient is obliged to record
in the patient’s medical card all measures, processes and
results, in particular, anamnesis, diagnosis, examination,
results of examination, therapies and their consequences,
interventions and their consequences [16].

In Ukraine, this obligation is enshrined in the Instruction
on filling in the form of primary records «Medical card of
the in-patient» [17]. Pashhkovskaya notes that the medi-
cal records that the physician records during the patient’s
treatment is one of the main evidence in the litigation
against the doctor. That is why the doctor is obligated to
keep records in compliance with the legal form and in
accordance with the requirements of the law [18, p. 1621].

Itis relevant to consolidate this obligation at the level of the
law, since medical records are important in the provision of
medical services to the patient, and is one of the guarantees
of the proper implementation of the doctor’s professional
obligation to treat and diagnose a particular patient.
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A prime example of the use of medical records as an
evidence in criminal proceedings can be the verdict of
Berdychiv City Court. The surgeon focused only on the
disease of the lower extremities and did not pay attention
to the physical state of the patients health, namely, heart
disease, which led to the death of the patient during treat-
ment. During the inspection, it was discovered that the
surgeon did not perform a daily review of the patient and
did not fulfill the medical documentation. Taking into
account the circumstances of the case, the court found the
surgeon guilty of improper performance of professional
duties and sentenced him to deprivation of the right to
practice medical activity for 4 years [19].

On the basis of the human right to proper medical care,
N. Gutorova, O. Zhitniy and O. Solovyov single out such
a duty of the doctor as the use of safe and high-quality
medicine in the provision of medical care, which is one of
the obligatory components of an effective system of health
protection I [20, p. 856].

7. Taking into account that the general professional duties
of doctors in Ukraine are enshrined in normative legal acts
of various legal force, in order to ensure legal certainty in
the conduct of medical activities, it is relevant to establish
in the Fundamentals an exhaustive list of professional duties
of a medical officer, which include the following: 1) to con-
tribute the protection and strengthening of human health,
prevention and treatment of diseases, provide timely and
high-quality medical care ; 2) to provide appropriate emer-
gency medical care to citizens in the event of an accident
and other extreme situations free of charge; 3) to carry out
medical activities in accordance with the received certificate
of a specialist doctor; 4) to conduct timely and qualified ex-
amination and treatment of the patient in accordance with
the standards, instructions and protocols of diagnosis and
treatment; 5) to explain to the patient in an accessible form
the state of his health, the purpose of the proposed research
and medical measures, a forecast of the possible development
of the disease, including the existence of a risk to life and
health; 6) to obtain the consent of the patient for medical
intervention for preventive, diagnostic or therapeutic pur-
poses; 7) to provide medical care in full to a patient who is
in a state of danger to life; 8) to record the state of health and
medical treatment of the patient, reflect the changes in the
patient’s condition (deterioration, improvement, complete
recovery) and the whole process of medical treatment or
rehabilitation during receiving inpatient care; 9) to adhere
to the requirements of professional ethics and deontology,
to keep confidential information, except the cases stipulated
by the legislative acts, which became known in connection
with the performance of professional or official duties about
the disease, medical examination and its results; 10) to
increase the level of professional knowledge and skills con-
stantly, to study new methods of treatment; 11) to provide
advisory assistance to the colleagues and other health care
workers; 12) to disseminate scientific and medical knowl-
edge among the population, to promote a healthy lifestyle.

8. Special professional obligations of a doctor are such
obligations, the exhaustive list of which is individual-
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ized for each doctor depending on his specialty and the
specific position he or she occupies in a medical insti-
tution. The list of special professional duties of a doctor
of a certain specialty is provided by subordinate and
local acts. In particular, these include the orders of the
Ministry of Health of Ukraine regarding certain types
of medical activities, as well as job descriptions, which
specify the professional obligations of a specialist doctor
on his or her position. By a guide to the qualification
characteristics of professions of medical workers was
established requirements for the level of knowledge of
the specialist doctor, his or her tasks and responsibilities
and qualification requirements [21].

CONCLUSIONS

Creation of an effective system of legal regulation of
professional physicians obligations that meets European
standards is one of the priority directions of improvement
of Ukrainian legislation in the field of health-care services.

The systematic approach to the legal regulation of the
professional obligations of health-care officers makes
it possible to balance public interest in the provision of
high-quality treatment and the individual interest of
a physician who is interested in clearly defined professional
obligations.

According to the results of the analysis, the imperfect
regulation of the procedure and standards of the provision
of medical care and the lack of proper regulation of the
physician’s professional obligations not only impair the
quality of the provision of medical services, but also lead
to the unjustified attraction of the physician to liability.

In order to solve these problems, it is necessary, to sys-
tematize health-care service legislation, to establish a clear
list of general professional obligations of the physician and
criteria for the quality of the provided medical care, which
can allow to avoid subjectivity in evaluating the actions of
the physician during the provision of medical care services
and will reduce the number of cases of unjustified attraction
of physicians to liability.
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KILA JAKO CHOROBA ZAKAZNA — ASPEKTY PRAWNE
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STRESZCZENIE

Choroby zakaZne stanowia powazny problem spoteczny. Od kilku lat w Polsce zauwazalny jest wzrost zachorowan na kite. Jest to choroba zakazna i jako taka podlega regulaciom
prawnym. Kity dotycza ogdlne(takie jak wszystkich chordb zakaZnych) oraz szczegétowe regulacje ustawowe. Przedmiotem artykutu jest przedstawienie polskich regulacji
prawnych dotyczacych kity jako choroby zakaznej. Celem szczegétowym artykutu jest przedstawienie i analiza obowigzkéw lekarza dotyczacych rozpoznania(podejrzenia) kity.

SEOWA KLUCZOWE: choroba zakazna, lekarz, obowiazki, przymus

ABSTRACT

Infectious diseases are a serious social problem. For several years, there has been an increase in syphilis in Poland. It is an infectious disease and as such is subject to legal
regulations. Common (such as all infectious diseases) and detailed statutory regulations apply to syphilis. The subject of the article is the presentation of Polish legal regulations
on syphilis as an infectious disease. The specific objective of the article is to present and analyze the doctor’s duties regarding the diagnosis (suspicion) of syphilis.

KEY WORDS: infectious disease, doctor, duties, coercion

WSTEP

Choroby zakazne towarzyszyly cztowiekowi od samego
poczatku. W XX i XXI wieku w krajach rozwinietych opa-
nowano wiekszos¢ choréb zakaznych, jednakze powaznym
problemem staly si¢ oporne na dzialanie antybiotykéw
szczepy drobnoustrojow, a takze pojawiajace sie nowe scho-
rzenia wywolywane przez nieznane lub nierozpoznane do
tej pory patogeny. Rozprzestrzenianie si¢ choréb zakaznych
stanowilo i stanowi powazne zagrozenie dla zdrowia calej
populacji. Rozwoj cywilizacji wplywa m.in. na upowszech-
nienie turystyki zagranicznej oraz migracje ludzi, a tym
samym zwigksza si¢ ryzyko rozprzestrzenienia chordb za-
kaznych. Jedna z choréb, na ktdrej rozprzestrzenienie maja
praktyczny wplyw takze migracje transgraniczne jest kila
(tac. lues, syphilis) — ICD-10:A50-A53. Kila wystepowala
dawniej pod wieloma réznymi nazwami: syfilis, choroba
francuska itd. Powszechnie przyjmuje sie, Ze historia kity
wigze si¢ z wyprawami Krzysztofa Kolumba do Nowego
Swiata w 1492 roku podczas, ktérych jego marynarze po-
wszechnie wspotzyli z Indiankami. Po powrocie Kolumba
do Barcelony, w roku 1495, wybuchta wielka epidemia
nieznanej choroby i zdziesigtkowala wojska francuskie
krola Karola VIII podczas oblezenia Neapolu [1]. Jednakze
najnowsze(z 2015 roku) badania naukowcéw z Wiednia
podwazaja te teorie. Istnieje bowiem takze kita wrodzona,
aostatnio odkryto, ze jej przypadki wystepowaly juz w 1320
roku. Pod koniec XV wieku kila zaczeta szerzy¢ sie epide-
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micznie. W Polsce pierwsze przypadki syfilisu zauwazono
juz w tym samym czasie co w Neapolu (1495). W roku
1905 dwaj niemieccy mikrobiolodzy: Fritz Schaudin
i Erich Hoffmann wyizolowali czynnik epidemiologiczny
kity tj. kretka bladego (Treponema pallidum), a rok pozniej
Wassermann opracowal pierwsze serologiczne metody
rozpoznawania zakazenia kitowego (tzw. Odczyn Wasser-
manna) [2]. Na kite chorowali znani ludzie, m.in.: polscy
krolowie Jan Olbracht, Stefan Batory i Jan III Sobieski,
malarze Henri de Toulouse-Lautrec i Paul Gauguin oraz
pisarze Stanistaw Wyspianski, Charles Baudelaire, Guy de
Maupassant i Heinrich Heine. Obecnie obserwuje sie stale
narastanie czgstosci nowych zachorowan w Polsce i na
$wiecie, wzrasta takze liczba przypadkéw kily wrodzonej
u noworodkow.

Kita to przewlekla ogolnoustrojowa choroba, wywotana
przez drobnoustrdj (bakterie Gram ujemna) kretek blady
(fac. Treponema pallidum). Cechuje ja bogata symptoma-
tologia kliniczna i wielofazowy przebieg [3]. Do zakazenia
dochodzi gtéwnie drogg kontaktu piciowego z osoba za-
kazong lub przez tozysko. Do zakazenia kretkiem bladym
moze doj$¢ przez: uszkodzong skore, uszkodzone blony
$luzowe, bezposrednio przez krwiobieg (przez cigzarng
matke na ptéd). Powszechnie wyrdznia sig: kile wczesna
(trwajaca do 2 lat od zakazenia) oraz kile pdzna (powyzej
2 lat od zakazenia). Okres wylegania choroby trwa sred-
nio 2-4 tygodnie(w miejscu zakazenia tworzy si¢ zmiana
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Tabela I. Zachorowania na kite w latach 2009-2017 w Polsce.

Nowo zarejestrowane
zachorowania na kite
na 100 tys. ludnosci

2009 2010 2011 2012 2013 2014 2015 2016 2017
Kobiety
15-19 1,3 1,0 038 0,7 1,2 0,7 0,38 1,1 0,9
20-24 2,6 2,4 3,8 2 3,5 2,5 2,2 2,9 3
25-29 4,7 3,7 24 2,7 4,3 4,1 35 3,8 4,4
30-44 2,9 2,6 23 2 2,8 2,5 2,5 2,8 2,9
45+ 0,6 0,5 0,5 0,5 0,7 0,6 0,5 0,5 0,5
Mezczyzni
15-19 1,4 1,6 1,6 1,5 23 2,1 2,0 1,7 3
20-24 9,2 58 7,3 83 11,5 10,6 13,9 14,7 19,1
25-29 13,1 8,7 10,8 11,3 13,5 10,9 15,4 15,3 231
30-44 98 6,1 6,2 7,2 98 9,1 89 10 14,4
45+ 2,5 2,0 1,9 2,0 2,6 2,2 2,2 23 2,4

Zrédto: https://stat.gov.pl/obszary-tematyczne/zdrowie/zdrowie/zachorowania-na-niektore-choroby-zakazne, 20, 1.html dostep z 22.04. 2019.

pierwotna-owrzodzenie). Choroba moze trwa¢ wiele lat
z okresami wystepowania zmian klinicznych (kila obja-
wowa) i z okresami bezobjawowymi (kila utajona). Kila
moze by¢ wrodzona (gdy do zakazenia dochodzi w zyciu
plodowym od chorej matki) lub nabyta. Objawy kity poz-
niej pojawiaja po kilku, a nawet kilkunastu latach i moga
dotyczy¢ osrodkowego uktadu nerwowego, ukladu kra-
zenia, jak réwniez innych narzadéw wewnetrznych oraz
skory i kosci [4]. Kila u kobiet w cigzy stanowi zagrozenie
dla rozwijajacego ptodu. Diagnostyka serologiczna stanowi
podstawe rozpoznania kily. W leczeniu kily stosuje sie
antybiotyki, najczesciej penicyline. Brak lub zbyt p6zne
wdrozenie leczenia prowadzi do nieodwracalnych uszko-
dzen, a nawet §mierci pacjenta [5].

Kifa w $wietle literatury przedmiotu oraz polskiego pra-
wa nalezy bezspornie do choréb zakaznych [6, 7]. Nalezy
ona do grupy choréb tzw. wenerycznych. W 2017 r. zanoto-
wano w Polsce 2,1 tys. przypadkéw zachorowan na choroby
weneryczne. 40 proc. z nich zarejestrowano na Mazowszu
(Tab.I). Najpowszechniejsza chorobg weneryczng w $wietle
statystyk jest kila (i ja jako jedynag GUS wyrdznia z nazwy
w swoich statystykach).

Wedtug danych Narodowego Instytutu Zdrowia Publicz-
nego — Panstwowego Zaktadu Higieny Zaktad Epidemio-
logii Chordéb Zakaznych i Nadzoru zawartych w raporcie
Choroby zakazne i zatrucia w Polsce liczba zachorowan
na kile w Polsce w roku 2017 wyniosta 1593 [8]. Najwie-
cej zachorowan bylo w wojewodztwie mazowieckim (525
przypadkow). Dla poréwnania wedlug tych samych danych
na rzezaczke zachorowalto w 2017 w Polsce 321 oséb.
Wskaznik zapadalnosci (na 100 tys. oséb) na kile wynidst
w 2017 roku 4,15, podczas gdy w 2000 roku oscylowat
w granicach okolo 2,5. Wedtug wstepnych danych Naro-
dowego Instytutu Zdrowia Publicznego w 2018 roku na
kite zachorowato 1450 oséb [9]. Jak wynika z publicznych

statystyk, od kilku lat obserwowany jest wzrost zachorowan
na kite w Polsce i dlatego tez postepowanie w przypadku
jej podejrzenia/rozpoznania ma dla lekarzy coraz wieksze
znaczenie praktyczne.

Na zapobieganie chorobom zakaznym, a takze na poste-
powanie w przypadku ich wystapienia istotny wptyw ma
prawo. Problematyke dotyczaca choréb zakaznych w Pol-
sce reguluje przede wszystkim ustawa z dnia 5 grudnia
2008 r. o zapobieganiu oraz zwalczaniu zakazen i choréb
zakaznych u ludzi (t. jedn. Dz. U. 2018; poz.151) zwana
w skrécie u.z.z.z. Przepisy powyzszej ustawy stosuje si¢ do
zakazen i chorob zakaznych, ktorych wykaz jest okreslony
w zalaczniku do ustawy oraz biologicznych czynnikow
chorobotwodrczych wywolujacych te zakazenia i choroby.
Aktualnie wykaz obejmuje okolo 60 pozycji, w tym ta-
kich jak: bablowica, blonica, borelioza z Lyme, choroba
Creutzfeldta-Jakoba i inne encefalopatie gabczaste, choroba
wirusowa Ebola, czerwonka bakteryjna, gruzlica i inne
mikobakteriozy, grypa, jersinioza, krztusiec, legioneloza,
odra, ornitozy, ospa(prawdziwa i wietrzna), rézyczka,
rzezaczka, wirusowe goraczki krwotoczne, wirusowe
zapalenia watroby(A, B, C, inne), wlosnica, wscieklizna,
zakazenia zolgdkowo-jelitowe oraz zatrucia pokarmowe
o etiologii infekcyjnej lub nieustalonej, zakazenia szpitalne
oraz zakazenia biologicznymi czynnikami chorobotwor-
czymi opornymi na antybiotyki kluczowe dla leczenia,
zakazenie ludzkim wirusem niedoboru odpornosci (HIV)
i zespdl nabytego niedoboru odpornosci (AIDS), zimnica
[10]. Na 25 pozycji wykazu znajduje si¢ kita. Jednakze
w razie niebezpieczenstwa szerzenia si¢ zakazenia lub
choroby zakaznej innych niz wymienione w powyzszym
wykazie Minister Zdrowia moze oglosi¢, w drodze rozpo-
rzadzenia, zakazenie lub chorobe zakazng oraz, o ile jest
znany, wywolujacy je biologiczny czynnik chorobotworczy,
a jezeli to konieczne, szczegdlny sposéb postepowania
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$wiadczeniodawcow i 0s6b narazonych na zakazenie lub
zachorowanie przez czas okreslony w rozporzgdzeniu.

Gléwnym celem niniejszego artykutu jest przedstawie-
nie regulacji prawnych dotyczacych kily jako choroby
zakaznej. Celem szczegotowym niniejszego artykutu jest
przedstawienie i analiza obowigzkow lekarza dotyczacych
rozpoznania(podejrzenia) kily, a takze zwrécenie uwagi na
aspekt spoteczny zwigzany ze wzrostem liczby zachorowan
na kite w ostatnich latach. W niniejszej pracy dokonano
analizy aktualnie obowiazujacych norm prawnych w za-
kresie choréb zakaznych, w tym dotyczacych bezposred-
nio kity zawartych przede wszystkim w ustawie z dnia 5
grudnia 2008 r. o zapobieganiu oraz zwalczaniu zakazen
i choréb zakaznych u ludzi(t. jedn. Dz. U. 2018; poz.151).
W pracy zastosowano metode analityczno-syntetyczna,
a takze wykorzystano dane statystyczne.

DEFINICJA CHOROBY ZAKAZNE)J

W Polsce pojecie choroby zakaznej od lat zdefiniowane jest
normatywnie. Obecnie definicja choroby zakaznej zawarta
jest w ustawie z dnia 5 grudnia 2008 r. o zapobieganiu oraz
zwalczaniu zakazen i choréb zakaznych uludzi (art. 2 pkt 3).
W $wietle powyzszej definicji ustawowej choroba zakazna to
choroba, ktdra zostata wywotana przez biologiczny czynnik
chorobotworczy. Natomiast biologiczny czynnik chorobo-
tworczy to posiadajace zdolno$¢ wywolywania objawéw cho-
robowych drobnoustroje komérkowe lub wytwarzane przez
nie produkty, zewnetrzne i wewnetrzne pasozyty czlowieka
lub wytwarzane przez nie produkty, czastki bezkomoérkowe
zdolne do replikacji lub przenoszenia materiatu genetyczne-
go, w tym zmodyfikowane genetycznie hodowle komoérkowe
lub wytwarzane przez nie produkty. Szczegélnym rodzajem
choroby zakaznej wyodrebnionym ustawowo jest choroba
szczegolnie niebezpieczna i wysoce zakazna. Choroba szcze-
gdlnie niebezpieczna i wysoce zakazna to choroba zakazna
tatwo rozprzestrzeniajaca si¢, o wysokiej $miertelnosci,
powodujaca szczegdlne zagrozenie dla zdrowia publicznego
i wymagajaca specjalnych metod zwalczania, w tym cholera,
dzuma, ospa prawdziwa, wirusowe goraczki krwotoczne
(art.2 pkt 4 u.z.z.z.). Podejrzanym o chorobe zakazng jest
osoba, u ktdrej wystepuja objawy kliniczne lub odchylenia
od stanu prawidtowego w badaniach dodatkowych, moga-
ce wskazywac na chorobe zakazng. Natomiast zakazenie
oznacza prawnie wnikniecie do organizmu i rozwéj w nim
biologicznego czynnika chorobotwoérczego.

Art. 5u.z.z.z. naktada powszechne obowiazki w zakresie
zapobiegania i zwalczania choréb zakaznych. Zgodnie
z powyzszym artykulem osoby przebywajace na terytorium
Rzeczypospolitej Polskiej sa zobowigzane na zasadach
okreslonych w przedmiotowej ustawie do:

1. poddawania sie:

a. zabiegom sanitarnym,

b. szczepieniom ochronnym,

c. poekspozycyjnemu profilaktycznemu stosowaniu lekow,

d. badaniom sanitarno-epidemiologicznym, w tym réwniez
postepowaniu majacemu na celu pobranie lub dostar-
czenie materiatu do tych badan,
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e) nadzorowi epidemiologicznemu,

f) kwarantannie,

g) leczeniu,

h) hospitalizacji,

i) izolacji;

2. zaniechania wykonywania prac, przy wykonywaniu
ktorych istnieje mozliwo$¢ przeniesienia zakazenia lub
choroby zakaznej na inne osoby — jezeli s osobami za-
kazonymi, chorymi na chorobe zakazng lub nosicielami,

3. stosowania si¢ do nakazéw i zakazéw organéw Panstwo-
wej Inspekcji Sanitarnej stuzacych zapobieganiu oraz
zwalczaniu zakazen i chordb zakaznych.

Szczegolne obowiazki w przypadku podejrzenia lub roz-

poznania choroby zakaznej spoczywaja m.in. na lekarzu.

PODEJRZENIE/ROZPOZNANIE KILY
Ustawa z dnia 5 grudnia 2008 o zapobieganiu oraz zwal-
czaniu zakazen i chordéb zakaznych uludzi naklada ogélne
i szczegotowe obowiazki w zakresie zapobiegania i zwalcze-
nia choréb zakaznych na osoby fizyczne przebywajace na
terytorium RP, $wiadczeniodawcow medycznych, oraz na
Panstwowg Inspekcje Sanitarng. Zgodnie z art.11 u.z.z.z.
kierownicy podmiotéw leczniczych oraz inne osoby udzie-
lajace $wiadczen zdrowotnych(w szczegdlnosci lekarze) sa
zobowigzani do podejmowania dzialan zapobiegajacych
szerzeniu sie zakazen i choréb zakaznych. Dzialania po-
wyzsze obejmuja w szczegolnosci:

1. ocene ryzyka wystgpienia zakazenia zwigzanego z wy-
konywaniem $wiadczen zdrowotnych;

2. monitorowanie czynnikéw alarmowych i zakazen zwig-
zanych z udzielaniem $wiadczen zdrowotnych w zakresie
wykonywanych $§wiadczen;

3. opracowanie, wdrozenie i nadzér nad procedurami
zapobiegajacymi zakazeniom i chorobom zakaznym
zwigzanym z udzielaniem $wiadczen zdrowotnych,
w tym dekontaminacji:

a. skory i blon sluzowych lub innych tkanek,

b. wyrobéw medycznych, wyrobéw medycznych do dia-
gnostyki in vitro, wyposazenia wyrobow medycznych,
oraz powierzchni pomieszczen i urzadzen;

4. stosowanie srodkow ochrony indywidualnej i zbiorowej
w celu zapobiezenia przeniesieniu na inne osoby biolo-
gicznych czynnikéw chorobotworczych;

5. wykonywanie badan laboratoryjnych oraz analize lo-
kalnej sytuacji epidemiologicznej w celu optymalizacji
profilaktyki i terapii antybiotykowej;

6. prowadzenie kontroli wewnetrznej w zakresie realizacji
przedmiotowych dziatan.

Kierownicy podmiotéw leczniczych oraz inne osoby

udzielajace §wiadczen zdrowotnych musza prowadzi¢

dokumentacje¢ realizacji powyzszych dzialan. Realizacja
przedmiotowych dziatan oraz prowadzenie dokumentacji
tych dziatan, w tym wyniki kontroli wewnetrznej, podlega-
ja, zgodnie z wlasciwoscia, kontroli organéw Panstwowej

Inspekeji Sanitarnej.

W przypadku podejrzenia lub rozpoznania choroby
zakaznej na kazdym lekarzu (niezaleznie od posiadanej
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specjalizacji i formy wykonywania zawodu) spoczywaja
dwa podstawowe obowigzki tj. obowiazek pouczenia
izgloszenia. Bowiem zgodnie z art.26 u.z.z.z. lekarz, ktory
podejrzewa lub rozpozna zakazenie lub chorobe zakazng
jest zobowigzany pouczy¢ zakazonego lub chorego na cho-
robe zakazng badz osobe sprawujgcg prawna piecze nad
zakazong lub chorg na chorobe zakazng osobg maloletnig,

lub bezradng albo jej opiekuna faktycznego o:

1. srodkach stuzacych zapobieganiu przeniesienia zaka-
zenia na inne osoby;

2. obowigzkach:

a. stosowania si¢ do nakazow i zakazéw organéw Panstwo-
wej Inspekcji Sanitarnej stuzacych zapobieganiu oraz
zwalczaniu zakazen i chordb zakaznych,

b. udzielania danych i informacji: organom Panstwowej
Inspekcji Sanitarnej, Wojskowej Inspekeji Sanitarnej,
Panstwowej Inspekcji Sanitarnej Ministerstwa Spraw
Wewnetrznych i Administracji, Inspekcji Weteryna-
ryjnej, Wojskowej Inspekcji Weterynaryjnej, Inspekcji
Ochrony Srodowiska, oraz o$rodkom referencyjnym
iinstytutom badawczym — niezbednych do prowadzenia
nadzoru epidemiologicznego nad zakazeniami i choro-
bami zakaznymi i zapobiegania oraz zwalczania zakazen
i choréb zakaznych,

c. podleganiu obowigzkowym badaniom sanitarno-epi-
demiologicznym.

Badanie sanitarno-epidemiologiczne to badanie, w ktérego
sklad wchodzg badanie lekarskie, badania laboratoryjne
oraz dodatkowe badania i konsultacje specjalistyczne, wy-
konywane w ramach nadzoru epidemiologicznego w celu
wykrycia biologicznych czynnikéw chorobotwérczych lub
potwierdzenia rozpoznania choroby zakazne;.

Kogo lekarz powinien pouczy¢ o powyzszych obowigz-
kach? Lekarz powinien pouczy¢ przede wszystkim pacjenta,
jezeli jest on pelnoletni i nieubezwlasnowolniony. Natomiast
w przypadku pacjentéw maloletnich oraz ubezwtasnowol-
nionych powinien pouczy¢ ich przedstawiciela ustawowego
(czylirodzica posiadajacego wladze rodzicielska lub opieku-
na prawnego wyznaczonego przez sad) ewentualnie opie-
kuna faktycznego. Opiekunem faktycznym w rozumieniu
prawa jest osoba sprawujacg, bez obowigzku ustawowego,
stalg opieke nad pacjentem, ktory ze wzgledu na wiek, stan
zdrowia albo stan psychiczny opieki takiej wymaga [11].

Co istotne, w przypadku rozpoznania zakazenia, ktére
moze przenosic sie droga kontaktow seksualnych (np. HIV),
lekarz ma obowigzek poinformowac zakazonego o koniecz-
nosci zgloszenia sie do lekarza partnera lub partnerow
seksualnych (np. wspotmalzonka, konkubenta) zakazonego.
Takie postepowanie bedzie miato miejsce m.in. w przypadku
rozpoznania kity i ma ono charakter obligatoryjny. Informa-
cje o powiadomieniu zakazonego o powyzszym obowigzku
nalezy wpisa¢ do dokumentacji medycznej i potwierdzi¢
podpisem zakazonego. Obowiazek poinformowania nie do-
tyczy innych o0s6b czy instytucji (takze pracodawcy). Norma
ta, jakze istotna dla bezpieczenistwa zdrowotnego, niestety
nie wyposaza lekarza w $rodki umozliwiajace weryfikacje
wykonania przedmiotowego obowiazku przez pacjenta
(w tym zgloszenia si¢ partnera zarazonego).

Lekarz, ktéry podejrzewa lub rozpoznaje zakazenie,
chorobe zakazna lub zgon z powodu zakazenia lub choroby
zakaznej, okreslone w adekwatnym rozporzadzeniu Mini-
stra Zdrowia, jest zobowigzany do zgloszenia tego faktu
wlasciwemu panstwowemu inspektorowi sanitarnemu .
Zgloszenia dokonuje si¢ niezwlocznie, nie pdzniej jednak
niz w ciagu 24 godzin od chwili powzigcia podejrzenia
lub rozpoznania zakazenia, choroby zakaznej lub zgonu
z powodu zakazenia lub choroby zakaznej. Kierownicy
podmiotéw wykonujacych dziatalno$¢ lecznicza musza
zapewni¢ warunki organizacyjne i techniczne niezbedne
do realizacji powyzszego obowigzku oraz sprawuja nadzor
nad jego wykonywaniem.

Zgloszenie powinno zawiera¢ nastepujace dane osoby,
u ktorej podejrzano lub rozpoznano zakazenie, chorobe
zakazng lub stwierdzono zgon z tego powodu:

1. imig¢ i nazwisko,

2. date urodzenia,

3. numer PESEL (a w przypadku gdy osobie nie nadano
tego numeru - seri¢ i numer paszportu) oraz obywa-
telstwo,

4. ple¢,

. adres miejsca zamieszkania;

6. rozpoznanie kliniczne zakazenia lub choroby zakaznej,
charakterystyke podstawowych objawéw klinicznych,
okolicznosci wystapienia zakazenia, zachorowania lub
zgonu z powodu zakazenia lub choroby zakaznej, ze
szczegdlnym uwzglednieniem czynnikéw ryzyka, cha-
rakterystyki biologicznego czynnika zakaznego, oraz
inne informacje niezbedne do sprawowania nadzoru
epidemiologicznego, zgodnie z zasadami wspdlczesnej
wiedzy medyczne;j.

Jednym z wyjatkéw od reguly uzyskiwania zgody na
przekazanie informacji o stanie zdrowia pacjenta innym
osobom jest prawny obowigzek informowania organéw
sanitarnych o przypadkach podejrzenia lub rozpoznania
zakazenia, choroby zakaznej lub zgonu z powodu zakazenia
badz choroby zakaznej przewidziany w art.27 u.z.z.z.

Minister Zdrowia okresla w drodze rozporzadzenia zaka-
zenia i choroby zakazne, w przypadku ktérych podejrzenia
lub rozpoznania zakazenia, choroby zakaznej lub zgonu
z ich powodu dokonywane sg powyzsze obowigzkowe
zgloszenia. Przez wiele lat w przedmiotowym zakresie
obowigzywalo rozporzadzenie Ministra Zdrowia z dnia
10lipca 2013 r. w sprawie zgloszen podejrzenia lub rozpo-
znania zakazenia, choroby zakaznej lub zgonu z powodu
zakazenia lub choroby zakaznej(Dz. U. 2013; poz. 848).
Jednakze zostalo ono uchylone z dniem 1 stycznia 2019
roku. Obecnie trwajg prace legislacyjne nad projektem no-
wego rozporzadzenia Ministra Zdrowia w przedmiotowej
sprawie(legislacja.rcl.gov.pl/projekt/12319358).

Dotychczasowe, jak i projektowane rozporzadzenie nie
przewiduja obowiazku zalaczania przez lekarza do zgto-
szenia wynikéw badan. Do chordéb zakaznych, ktérych
zgloszenia majg by¢ dokonywane w postaci papierowej lub
elektronicznej w $wietle projektowanego rozporzadzenia
nalezy m.in. kita (poz.16 zalacznika nr 1). Zalacznik nr
4 do nowego rozporzadzenia zawiera wzér formularza

w
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zgloszenia podejrzenia lub rozpoznania zachorowania na
chorobe przenosza droga plciowg (dotyczy on m.in. kity).
Projektowane zmiany dotycza przed wszystkim wzoréw
formularzy zgtoszeniowych, zwanych formularzami ZLK.
Gl6éwna zmiang, ktdra zostala wprowadzona do wszystkich
formularzy ZLK jest poszerzenie zawartych w zgloszeniu
danych osobowych osoby zakazonej, chorej lub zmarlej
z powodu zakazenia lub choroby zakazne;.

Panstwowi powiatowi inspektorzy sanitarni, panstwowi
wojewodzcy inspektorzy sanitarni lub wskazane przez nich
specjalistyczne jednostki oraz Gléwny Inspektor Sanitarny
lub wskazane przez niego krajowe specjalistyczne jednostki
prowadzg rejestr zakazen i zachorowan na chorobe zakazng
oraz zgonéw z powodu zakazenia lub choroby zakazne;.
Gléwny Inspektor Sanitarny sporzadza i publikuje kra-
jowe raporty liczbowe o zarejestrowanych zakazeniach,
zachorowaniach i zgonach na zakazenia i choroby zakazne
podlegajacych zgloszeniu.

PRZYMUSOWE POSTEPOWANIA

W PRZYPADKU CHOROBY ZAKAZNEJ - KILY
Podstawa legalnego udzielania kazdemu pacjentowi
$wiadczen zdrowotnych jest wyrazenie przez niego (lub
jego przedstawiciela ustawowego) zgody na konkretne
$wiadczenie zdrowotne. Jednakze, prawo przewiduje
w wyjatkowych sytuacjach mozliwos¢ udzielania $wiadczen
zdrowotnych bez zgody pacjenta, a nawet wbrew jego woli
(tzw. przymus medyczny). Choroby zakazne z uwagi na
swa specyfike, a w szczegdlnosci szybkie rozprzestrzenianie
i powazne skutki dla zdrowia, s3 jedna z nielicznych sytu-
acji w ochronie zdrowia, gdzie mozliwe jest zastosowanie
przymusu medycznego zaréwno dla dobra pacjenta, jak
i zbiorowosci [12].

Przymus w ochronie zdrowia stosowany jest wobec 0sdb,
ktére nie potrafig sobie poradzi¢ same ze soba, a takze
w stosunku do ludzi, ktérzy zagrazaja swojemu zyciu i zdro-
wiu lub zdrowiu albo zyciu innych oséb. Cecha wspélna
wszystkich form przymusu medycznego (w ochronie zdro-
wia) jest interwencja medyczna niezaleznie od, a niekiedy
takze wbrew woli pacjenta. Przymusowe udzielenie $wiad-
czen zdrowotnych ma charakter wyjatkowy, bowiem zasada
jest ich udzielanie na podstawie swiadomej i dobrowolnej
zgody pacjenta. Przez postegpowanie przymusowe w me-
dycynie rozumie si¢ leczenie lub inne postepowanie takze
hospitalizacje¢ lub inne formy faktycznego pozbawienia
wolnosci, ktére moze by¢ legalnie podjete, nawet mimo
sprzeciwu pacjenta. Postepowanie przymusowe moze
by¢ prowadzone tylko w sytuacjach i przy spelnieniu wa-
runkéw okreslonych w odpowiednich ustawach. Rodzaje
przymusu wystepujace w medycynie:

a. przymusowe badanie,

b. przymusowa hospitalizacja (izolacja, kwarantanna),
c. przymusowe leczenie,

d. przymus bezposredni [13].

Przymusowe udzielanie §wiadczen zdrowotnych wystepuje
przede w psychiatrii(w stosunku do 0séb z zaburzeniami
psychicznymi) oraz w sferze choréb zakaznych (m.in. przy-
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musowe leczenie niektorych choréb zakaznych), a takze

w zwigzku z prowadzonym postepowaniem karnym(wobec

0s6b podejrzanych, oskarzonych i osadzonych).

Za najbardziej ingerujacg w autonomi¢ woli pacjenta
procedure przymusowa w aspekcie choréb zakaznych na-
lezy uzna¢ przymusowa hospitalizacje (leczenie w szpitalu).
Zgodnie z definicjg zawartg w ustawie z dnia 15 kwietnia
2011 r. o dzialalno$ci leczniczej (t. jedn. Dz. U. 2018;
poz.2190) szpital to zaklad leczniczy, w ktérym podmiot
leczniczy wykonuje dziatalno$¢ lecznicza w rodzaju $wiad-
czenia szpitalne. Swiadczenie szpitalne to wykonywane cata
dobe kompleksowe §wiadczenia zdrowotne polegajace na
diagnozowaniu, leczeniu, pielegnacji i rehabilitacji, ktore
nie moga by¢ realizowane w ramach innych stacjonarnych
i catodobowych §wiadczen zdrowotnych lub ambulatoryj-
nych $wiadczen zdrowotnych. Przez hospitalizacje nalezy
rozumie¢ umieszczenia pacjenta w szpitalu bedacym
podmiotem leczniczym o charakterze stacjonarnym w celu
leczenia. Zasadg jest, ze przyjecie do szpitala wymaga
$wiadomej i dobrowolnej zgody pacjenta (lub jego przed-
stawiciela ustawowego). Przymusowa hospitalizacja, czyli
przyjecie i pozostawienie pacjenta w szpitalu celem lecze-
nia wbrew jego woli, stanowi wyjatek i jest zwigzana jest
z dwiema grupami jednostek chorobowych, tj. chorobami
psychicznymi i chorobami zakaznymi.

Zgodnie z art. 34 u.z.z.z. obowigzkowej hospitalizacji
podlegaja:

1. osoby chore na gruzlice w okresie pratkowania oraz
osoby z uzasadnionym podejrzeniem o pratkowanie;

2. osoby chore i podejrzane o zachorowanie na:

a. blonice,

b. cholere,

c. dur brzuszny,

d. dury rzekome A, B, C,

e. dur wysypkowy (w tym choroba Brill-Zinssera),

f. dzume,

g. grype H7 i H5,

h. ostre nagminne porazenie dziecigce (poliomyelitis) oraz
inne ostre porazenia wiotkie, w tym zesp6! Guillaina-
-Barrégo,

i. ospe prawdziwsg,

j. zespot ostrej niewydolnos$ci oddechowej (SARS),

k. tularemie,

1. waglik,

m. wécieklizne,

n. zapalenie opon mézgowo-rdzeniowych i mdzgu,

o. wirusowe goraczki krwotoczne, w tym z6lta goraczke.

W przypadku podejrzenia lub rozpoznania zakazenia lub

choroby zakaznej wyzej wskazanych lekarz jest zobowia-

zany pouczy¢ pacjenta o obowigzku hospitalizacji oraz
skierowa¢ go do szpitala. Fakt udzielenia pouczenia jest
potwierdzany wpisem lekarza w dokumentacji medycznej
oraz podpisem pacjenta. Informacja o skierowaniu do
szpitala jest przekazywana panstwowemu powiatowemu
inspektorowi sanitarnemu wlasciwemu dla miejsca rozpo-
znania zakazenia lub choroby zakaznej. Osoby podejrzane

o zachorowanie lub chore na chorobe zakazng sg przyjmo-

wane do szpitala zapewniajacego skuteczng izolacje.



KILA JAKO CHOROBA ZAKAZNA — ASPEKTY PRAWNE

Obowigzkowa hospitalizacja dotyczy tylko bezposrednio
okreslonych w ustawie choréb i zakazen. Jako ze kila nie
zostala wskazana wprost przez ustawodawce, to nie pod-
lega ona obowigzkowej hospitalizacji. Natomiast dotyczy
jej przymus leczenia. Nalezy przyja¢, ze wypadku chorych
na kile bedzie to tylko leczenie ambulatoryjne. Zgodnie
zart. 40 u.z.z.z. obowigzkowemu leczeniu podlegaja osoby
chore na: gruzlice ptuc, kile oraz rzezaczke. W przypadku
podejrzenia lub rozpoznania zakazenia lub choroby zakaz-
nej wyzej wskazanych w tym, kity lekarz zobowigzany jest
pouczy¢ pacjenta o obowigzku leczenia. Fakt udzielenia
pouczenia jest potwierdzany wpisem lekarza w dokumen-
tacji medycznej oraz podpisem pacjenta. W przypadku
zmiany podmiotu udzielajagcego choremu swiadczen
zdrowotnych zwigzanych z gruzlica pluc, kila lub rzezaczka
lekarz jest zobowiazany wystawi¢ choremu skierowanie
wskazujgce podmiot, ktory bedzie kontynuowat leczenie
oraz powiadomi¢ o tym fakcie pafistwowego powiatowego
inspektora sanitarnego wlasciwego dla dotychczasowego
miejsca udzielania $wiadczenia zdrowotnego. Co istotne,
w praktyce w przypadku uchylania si¢ przez pacjenta
od obowiazku leczenia lekarz prowadzacy leczenie musi
niezwlocznie zawiadomic¢ o tym fakcie panstwowego po-
wiatowego inspektora sanitarnego wlasciwego dla miejsca
udzielania $wiadczenia zdrowotnego.

Ponadto osoby, ktére miaty stycznos$¢ z chorymi na
gruzlice pluc w okresie pratkowania, chorymi na Kkile,
rzezaczke, dur brzuszny, chorymi na inwazyjne zakazenia
Neisseria meningitidis lub Haemophilus influenzae typ
b, podlegaja nadzorowi epidemiologicznemu, badaniu
klinicznemu, badaniom diagnostycznym, a takze, w razie
potrzeby, profilaktycznemu stosowaniu lekow. Stycznos¢
nalezy rozumie¢ jako bezposredni lub posredni kontakt
osoby ze zrodlem zakazenia, jezeli charakter tego kontaktu
zagrazal lub zagraza przeniesieniem na te osobe biologicz-
nych czynnikéw chorobotwdrczych. Powyzsze osoby pod-
legaja przede wszystkim nadzorowi epidemiologicznemu.
Zgodnie z definicjg ustawowa nadzér epidemiologiczny
oznacza obserwacje osoby zakazonej lub podejrzanej
o zakazenie, bez ograniczenia jej swobody przemieszczania
sie, wykonywanie badan sanitarno-epidemiologicznych
u tej osoby w celu wykrycia biologicznych czynnikow
chorobotwdrczych lub potwierdzenia rozpoznania choroby
zakaznej oraz zebranie, analiz¢ i interpretacje¢ informacji
o okolicznosciach i skutkach zakazenia-nadzoér indywidu-
alny, jak i stale, systematyczne gromadzenie, analiz¢ oraz
interpretacje¢ informacji o zachorowaniach lub innych
procesach zachodzacych w sferze zdrowia publicznego,
wykorzystywane w celu zapobiegania i zwalczania zakazen
lub choréb zakaznych-nadzér ogélny (art. 2 pkt 14 u.z.z.z.).

Swiadczenia zdrowotne wyzej wskazane moga obejmowacé
réwniez wydawanie lekow przez podmiot, ktory udzielit
$wiadczenia zdrowotnego. Koszty powyzszych swiadczen
zdrowotnych, oraz §wiadczen zdrowotnych zwigzanych
przyczynowo z tymi zakazeniami i chorobami, udzielo-
nych ubezpieczonym, a takze koszty lekéw s3 finansowane
na zasadach okreslonych w przepisach o $wiadczeniach
opieki zdrowotnej finansowanych ze srodkéw publicznych.

Natomiast koszty powyzszych $wiadczen zdrowotnych oraz
$wiadczen zdrowotnych zwigzanych przyczynowo z tymi
zakazeniami i chorobami zakaznymi, udzielonych osobom
nieposiadajacym uprawnien z tytutu ubezpieczenia zdro-
wotnego, a takze koszty lekow, s3 finansowane z budzetu
panstwa z czesci, ktorej dysponentem jest Minister Zdrowia.
Przedstawiajac procedury przymusowe zwigzane z cho-
robami zakaznymi, nalezy tez wspomniec o tzw. przymusie
bezposrednim. Bowiem na podstawie art. 36 u.z.z.z. wobec
osoby, ktéra nie poddaje si¢ obowiazkowi szczepienia,
badaniom sanitarno-epidemiologicznym, zabiegom sani-
tarnym, kwarantannie lub izolacji, a u ktérej podejrzewa
sie lub rozpoznano chorobe szczegélnie niebezpieczng
i wysoce zakazng, stanowiaca bezposrednie zagrozenie
dla zdrowia lub Zycia innych 0séb, moze by¢ zastosowany
srodek przymusu bezposredniego polegajacy na przytrzy-
mywaniu, unieruchomieniu lub przymusowym podaniu
lekéw. O zastosowaniu $rodka przymusu bezposredniego
decyduje lekarz, ktdry okresla rodzaj zastosowanego $rodka
przymusu bezposredniego oraz osobiscie nadzoruje jego
wykonanie przez osoby wykonujace zawody medyczne.

PODSUMOWANIE

Prawidtowe wykonywanie zawodu lekarza zwigzane jest
z realizacjg prawnych standardéw wykonywania tego za-
wodu. Jedng ze sfer medycyny, w ktdra ingeruje prawo sa
choroby zakazne. Kazdy lekarz powinien znac i realizowac
w praktyce normy dotyczace zapobiegania i zwalczania
chorob zakaznych. Choroby przenosza droga plciows,
w tym kila, nalezg do jednych z najczesciej wystepujacych
choréb zakaznych. Kila jest jedna z choréb zakaznych, kto-
rych dotycza bezposrednie regulacje ustawowe. W zwigzku
ze znacznym wzrostem zachorowan na kile w ostatnich
latach procedury prawne z nig zwigzane majg coraz wieksze
znaczenie praktyczne dla lekarzy. W przypadku podej-
rzenia lub rozpoznania kity na kazdym lekarzu zaréwno
podstawowej opieki zdrowotnej, jak i dermatologu (innym
specjaliscie) ciaza konkretne obowigzki ustawowe opisane
w niniejszym artykule. Nalezy pamieta¢, ze kila nalezy
do nielicznych choréb zakaznych objetych przymusem
leczenia. W przypadku choréb zakaznych prawo ingeruje
w autonomie woli pacjenta i w jego prawa.

Kila przez lata wydawata si¢ zapomniang chorobag, stad
problemem bywa znikoma wiedza takze wsrod personelu
medycznego (poza zasadniczo dermatologami) oraz mlo-
dziezy na temat tej choroby. Dlatego tez konieczna jest edu-
kacja lekarzy, szczegolnie podstawowej opieki zdrowotnej,
dotyczaca rozpoznawania tej choroby, a takze spoleczen-
stwa dotyczaca jej zapobiegania. Choroba moze przebiegac
w sposob utajony, ulega¢ samowyleczeniu lub postepowac,
wywolujac powazne zmiany narzagdowe. W praktyce kila
diagnozowana bywa coraz czgsciej u polskich studentow
szczegdlnie majacych kontakty ze studentami z Ukrainy
i Bialorusi. Dlatego tez zasadne byloby wprowadzenie zaje¢
edukacyjnych (nie tylko dotyczacych kily, ale tez innych
choréb przenoszonych droga plciowa) dla mlodziezy
w szkole $redniej.
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CASE REPORT
OPIS PRZYPADKU

STROKE IN THE ARTERY OF PERCHERON TERRITORY: THETWO
EDGES OF ONE DIAGNOSIS

Angelika V. Payenok, Volodymyr M. Shevaha, Andrii R. Kulyk, Andrii M. Netliukh, Andrii V. Kulmatytskyi
DANYLO HALYTSKY LVIV NATIONAL MEDICAL UNIVERSITY, LVIV, UKRAINE

ABSTRACT

Occlusion of artery of Percheron is a rare condition caused by a peculiar anatomic variation in cerebral blood supply, leading to a bilateral thalamic infarction. Strokes in artery
of Percheron account for 0.1% to 2% of all cerebral infarctions. Thalamic area is supplied by the arteries arising directly from the P1 segment of the posterior cerebral artery.
However, in 1/3 of cases the supply is provided by a single trunk referred to as artery of Percheron (AOP). Early diagnosis of stroke in AOP can be very challenging due to an
ambiguous clinical presentation and the absence of neurovisualization findings.

This article presents two clinical cases of stroke in artery of Percheron observed at Lviv Emergency Hospital. Different clinical progression of a cerebrovascular accident contrasted
with a similar neurovisualization pattern was a distinctive feature in these patients. Taking into consideration the rarity of this condition and a characteristic clinical presentation,
these clinical cases were retrospectively analyzed and compared.

Astroke in AOP should be suspected in all patients with symptoms of interrupted blood supply in the vertebrobasilar territory. The diagnosis primarily depends on clinical features;

patients with paramedian bilateral thalamic lesions may develop sudden problems with consciousness, vertical gaze palsy and memory disorders.
Early diagnosis of this condition allows for more effective therapeutic interventions and improves patient prognosis.

KEY WORDS: Stroke in artery of Percheron; Bilateral thalamic infarction; Artery of Percheron

INTRODUCTION

Occlusion of the artery of Percheron is a rare condition,
which develops due to a peculiar anatomic variation in
cerebral blood supply, leading to a bilateral thalamic infarc-
tion. Strokes in the artery of Percheron territory account
for 0.1% to 2% of all cerebral infarctions.

The thalamic area is supplied by the arteries arising di-
rectly from the P1 segment of the posterior cerebral artery.
However, in 1/3 of cases the supply is provided by a single
blood vessel referred to as artery of Percheron (AOP).

Early diagnosis of stroke in the AOP territory can be
very challenging due to an ambiguous clinical presentation
and the absence of distinctive neurovisualization findings.

This article reports two cases of stroke in the artery of
Percheron territory observed at Municipal Non-profit
Enterprise ‘Lviv Clinical Emergency Care Hospital. As
a distinctive feature in these patients, we noted different
clinical progression of cerebrovascular accidents contrasted
with similar neurovisualization patterns.

Taking into consideration the rarity of this condition and
the variety of clinical presentations, a retrospective analysis
was performed with a comparison of the two cases.

The thalamus and the midbrain have a complex blood
supply with multiple nourishing arteries. The arterial blood
supply of the thalamus and the midbrain consists of an
integrated system embracing the territories of the carotid
artery and the basilar artery. The ventral and the caudal part
of the midbrain and the thalamus are nourished primarily
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from the internal carotid artery territory, while the medial,
lateral and caudal parts of the thalamus are nourished from
the vertebrobasilar territory [1].

Four principal vascular territories are distinguished in
the thalamus: the anterior, the paramedian, the inferolateral
and the posterior. The paramedian territory receives its
blood supply from the paramedian (thalamoperforating)
arteries that arise from the proximal segment of the pos-
terior cerebral artery [2]. In 1973, Gerard Percheron de-
scribed four anatomic variations of blood supply of medial
thalamus, including artery of Percheron, a rare variation
where one common thalamoperforating artery comes off
the posterior cerebral artery and divides to provide blood
supply to both paramedian thalami and also (in some cases)
to a part of midbrain [3]. The occlusion of this artery leads
to a characteristic bilateral infarction of both thalami with
or without mesencephalic ischemia.

Bilateral paramedian thalamic infarctions are character-
ized by a classic triad of symptoms: acute impairment of
consciousness, neuropsychiatric symptoms and impair-
ment of vertical gaze.

Various degrees of impaired consciousness are seen in
all patients. Impaired function of vertical gaze manifests
as a palsy of upward gaze or a combination of upward/
downward gaze impairments. Horizontal dysfunction is
less typical. Neuropsychiatric disorders escalate with the
level of loss of consciousness and manifest as amnesia,
abulia and/or thalamic dementia [4].
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Fig. 2. A stroke in the artery of Percheron territory (CT imaging)

Patients with bilateral thalamic infarction with lesions
in mesencephalic area may have hemiplegia, cerebellar
ataxia, movement disorders or oculomotor disorders [5].

The available literature sources report that thalamic strokes
account for 11% of the strokes in the vertebrobasilar territo-
ry. Paramedian strokes account for 22-35% of all thalamic
strokes; these are predominantly cardioembolic strokes [6].

The pattern of infarctions in the artery of Percheron territory
includes the following: bilateral paramedian infarction with a
mesencephalic stroke (43%), isolated bilateral paramedian tha-
lamic infarction (38%) and bilateral paramedian infarction with
involvement of the anterior thalamus and the midbrain (14%) [7].

In our clinic, we observed two clinical cases of cerebral
infarction in the artery of Percheron territory with different
neurological symptoms and different disease outcomes.
These cases are given below.

CASE REPORT 1
A 71 y.o. woman was brought to the Admissions Depart-
ment of the Emergency Care Hospital with sudden deterio-
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ration of health manifest as confusion and impaired speech.
According to her relatives, these symptoms appeared
suddenly in a setting of feeling well during recent months.

The patient did not verbalize any complaints due to her
inability to talk. Medical history included coronary artery
disease and stage IT hypertension. The patient had 11 points
on Glasgow coma scale; the NIHSS score was 9 points.

On examination, the patient’s general condition was moder-
ately severe. Visible mucous membranes were pale pink in color.
Heart tones were rhythmic; BP 140/80 mm Hg. Neurological
status: the patient was conscious, poorly oriented to space and
time; retrograde amnesia. The patient was not answering any
questions but performed the physician’s instructions adequately.
Cranial nerves assessment: the pupils were S=D, eye movements
were unrestricted, photoreactions were inhibited; the face ap-
peared symmetrical and the tongue was on the midline. Tendon
reflexes were S=D. The subcortical reflexes of oral automatism
were positive. No abnormal foot signs, impaired sensation or
meningeal signs were documented. The patient performed
the finger-to-nose test satisfactorily. The patient was not able
to perform Romberg’s maneuver.
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On admission, an urgent computed tomography of the head
was performed, with findings including bilaterally reduced density
of brain tissue in basal ganglia, a tentative diagnosis of CVA and
vascular encephalopathy. ECG findings included sinus rhythm,
pronounced diffuse myocardial changes and left ventricular hy-
pertrophy. Hematology test: hemoglobin 13.7 g/dL, WBCs 8,800
cells/pL and blood glucose 6.5 mmol/L. The patient’s condition
stabilized with treatment; her consciousness was restored and the
patient was able to perform the physicians instructions. However,
retrograde amnesia and speech impairment (manifest as motor
aphasia) were retained. When hospitalized, the patient had a brain
MRI with the following findings: bilateral thalamic infarctions and
a typical presentation of artery of Percheron occlusion (Fig. 1).

The patient stayed in the hospital for 12 days. With neurological
treatment, her status improved; there was a partial recovery of
speech and improvements of coordination and gait. On discharge,
the patient had pronounced cognitive problems, including ret-
rograde amnesia and disorientation to time, space and person.

The patient’s status was retrospectively reviewed one year
after discharge from the hospital. The patient continued to
have a cognitive deficit; her memory had partially recovered
and disorientation to time, space and person had disappeared.

CASE REPORT 2

A 79 y.0. female patient was hospitalized in a severe condition.
Conscience status: coma II (5 to 10 points on Glasgow coma
scale), 29 points on the NIHSS scale. No contact could be es-
tablished; no instructions were performed by the patient. The
eye fissures were closed, the eyeballs were fixed; a divergent stra-
bismus to the left has been documented. The pupils were S=D,
mydriasis, photoreactions are absent. The face was asymmetric;
the tongue was in oral cavity. Tendon reflexes were D>S in the
upper extremities and hyposthenic in the lower extremities. The
muscles of the upper extremities were hypotonic; hypertonus
in leg extensors. Babinski sign was bilaterally positive. Rigidity
of neck muscles (1 finger wide range of neck mobility). No
coordination and/or sensation tests were performed.

The medical history was positive for atrial fibrillation, hy-
pertension and uncontrolled use of hypertensive medications.

The patient had brain CT scan on her admission and on
Day 12 of hospital stay. The findings of brain CAT scan included
the following: ischemic-type CVA in the territories of left and
right PCAs. The first two CT sections contain evidence of an
acute stage; the third section contains evidence of CVA in the
territory of both PCAs, the stage of resorption (Fig. 2).

In course of treatment, there was only a modest improvement
of patient’s condition; the level of consciousness stabilized at the
level of deep sopor; the movements in the extremities have not
restored. The patient was discharged from the hospital under
the care of a neurologist.

CONCLUSIONS

In spite of literature reports of stroke in the artery of Percheron
territory, this condition remains quite rare. As can be seen
from the above, the course of the disease was different in our
patients despite similar neurovisualization findings.

Taking into consideration a large number of variations in
blood supply of posterior cranial fossa, it may be concluded
that the presence of artery of Percheron is not that rare
and that strokes in this artery remain largely undiagnosed.

A stroke in AOP should be suspected in any patient with
a sudden onset of symptoms of impaired circulation in the
vertebrobasilar territory. The diagnosis of stroke in the
artery of Percheron territory primarily depends on clini-
cal features: patients with paramedian bilateral thalamic
lesions may develop sudden problems with consciousness,
vertical gaze palsy and memory disorders.

Therefore, in a bilateral cerebral infarction in the distal
portion of the basilar artery but provided that no occlusion
of the basilar artery proper was found, a possibility of a stroke
in the artery of Percheron territory must be considered.
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