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REGULAMIN PRZYJMOWANIA 1 0GLASZANIA PRAC

W WIADOMOSCIACH LEKARSKICH

. Miesiecznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzystwa

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

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

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

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

Strona tytutowa powinna zawierac:

— tytutw jezyku angielskim i polskim,

— petne imiona i nazwiska autoréw,

— afiliacje autoréw,

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

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

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

okragtych).

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

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

. W wykazie pismiennictwa utozonym wedtug kolejnosci cytowania nalezy

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

Introduction: Intra-abdominal infections are a common cause of morhidity and mortality worldwide. Early clinical diagnosis and appropriate antimicrobial therapy are the
cornerstones in the management of all infections.

The aim: Aim of our work was to obtain the first national estimates of the current prevalence of intra-abdominal infections and resistance of their causative agents to antibiotics
in Ukrainian hospitals.

Materials and methods: In total of 1986 patients with microbiologically proven IAl were included in the study. The identification and antimicrobial susceptibility to antibiotics
of cultures were determined, using automated microbiology analyzer and Kirby - Bauer antibiotic testing.

Results: Among 1986 patients, 1404 (70.7%) community-acquired and 582 (29.3%) nosocomial infections were observed. Death during hospitalization was reported in 4.1%
community-acquired cases and 7.7% nosocomial cases. The distribution of the microorganisms differed according to the nosocomial or community origin of the infection but
not according to their location. In nosocomial patients were observed with increased proportions of Enterococcus faecalis and Pseudomonas aeruginosa. The carbapenems and
amikacin were the most consistently active against Enterobacteriaceae. Against P. aeruginosa, amikacin, imipenem, ceftazidime and ciprofloxacin were the most active agents
in community-acquired infections, while imipenem, cefepime and amikacin were the most active agents in nosocomial cases.

Conclusions: The significant risk factors defined should be addressed preoperatively to decrease the risk for nosocomial infections. Antibiotics application tactics should be
determined in accordance with the local data of resistance to them in each surgical hospital.

KEY WORDS: peritonitis, nosocomial infection, death, antimicrobial resistance

INTRODUCTION

Intra-abdominal infections (IAls), encompassing a wide
spectrum of pathological conditions from uncomplicated
appendicitis to fecal peritonitis, are a common cause of
morbidity and mortality worldwide [1-3].

A complete classification that includes the origin of source
ofinfection, the anatomical extent of infection, the presumed
pathogens involved and risk factors for major resistance pat-
terns, and the patient’s clinical condition does not exist [4]. A
simple and universally accepted classification divides IAls into
complicated and uncomplicated [5]. In the event of uncompli-
cated IAls, the infection only involves a single organ and does
not extend to the peritoneum. When the focus of infection
is controlled by surgical excision, post-operative antibiotic
therapy is not necessary [6, 7]. In the event of complicated
IAIs, the infectious process proceeds beyond the organ into
the peritoneum, causing either localized or diffuse peritonitis
[4]. Early clinical diagnosis and appropriate antimicrobial
therapy in critically ill patients are the cornerstones in the
management of IAls. An insufficient or otherwise inadequate
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antimicrobial regimen is one of the variables most strongly
associated with unfavorable outcomes [9, 10].

In the past few decades, an increased prevalence of infections
caused by antibiotic-resistant pathogens, including methicillin-re-
sistant Staphylococcus aureus (MRSA) [11], vancomycin-resistant
enterococci (VRE) [12], carbapenem-resistant Pseudomonas
aeruginosa [13], extended-spectrum p-lactamase (ESBL)-produc-
ing Escherichia coli [14] and Klebsiella species, and multidrug-re-
sistant Acinetobacter species, has been observed [15], especially
in IAIs [3, 16]. Current guidelines recommend a wide range of
antimicrobial regimens based on patient characteristics, expected
involved pathogens and local resistance epidemiology [17]. In this
setting, epidemiological surveys are of paramount importance to
ensure adequacy of empirical antimicrobial treatment.

THE AIM

Aim of our work was to obtain the first national estimates
of the current prevalence of IAIs and resistance of their
causative agents to antibiotics in Ukrainian hospitals.
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Table 1. Type, localization and diagnosis of infections at surgery in community-acquired and nosocomial IAls

Community-acquired

Nosocomial infections

LI infections (n=1404) (n=582) e
Type of peritonitis
generalized 492 (35.0) 318 (54.6) <0.001
localized 912 (65.0) 264 (45.4) <0.001
purulent 1044 (74.4) 420(72.2) NS
stercoral 318 (25.6) 138(23.7) NS
Localization of lesions
below transverse mesocolon 996 (70.9) 414(71.1) NS
appendix 480 (34.2) 42 (7.2%) <0.001
colon 414 (29.5) 246 (42.3) <0.05
diverticulitis 132 (9.4) 36 (6.2) NS
cancer 108 (7.7) 84 (14.4) NS
small intestine 168 (12.0) 138 (23.7) <0.01
biliary tract 276 (19.7) 66 (11.3) NS
stomach/duodenum 96 (6.8) 78 (13.4) NS

Note: NS, not statistically significant

MATERIALS AND METHODS

STUDY POPULATION

Over a 24 month period (January 2014 to December 2015),
this multicentre retrospective study was performed in 9
Ukrainian acute care hospitals that are similar in terms of
medical equipment, laboratory facilities and number of
surgeries performed. Adult patients undergoing surgery
or interventional drainage for IAI with positive microbio-
logical culture (intra-abdominal samples from surgery or
interventional drainage procedures) and identification of
microorganisms were included in the database.

ETHICS

According to Ukrainian law, as this retrospective study
did not modify the laboratory or clinical practices of the
physicians, no informed consent and no approval of an
Ethics Committee were required.

DATA COLLECTION

In each centre, the microbiologist identified as the centre
coordinator and the attending physician collected the data
in an electronic case report form. Case identification was
triggered by the microbiologist after a positive peritoneal
culture. After verification, microbiological and clinical data
were recorded on the case report form.

DEFINITIONS

IAIs were classified as community-acquired or nosocomial
infections. Nosocomial TAI was defined as an infection
absent upon admission that became evident 48 h or more
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after admission in patients hospitalized for a reason other
than IAI [18]. Only patients with post-operative infections
were considered as nosocomial cases.

MICROBIOLOGICAL SAMPLING

The intraoperative specimens of abdominal fluid were
collected during laparotomy in sterile containers using
all aseptic precautions. The identification and antimi-
crobial susceptibility of the cultures were determined,
using auto-mated microbiology analyzer Vitek 2 Compact
(BioMerieux, France). Some antimicrobial sus ceptibility
test used Kirby — Bauer antibiotic testing. Interpretative
criteria were those suggested by the CLSI [19].

STATISTICAL ANALYSIS

The analysis of statistical data was performed using Mic-
rosoft Excel for Windows. Results are expressed as median
(range), meanz+standard deviation for continuous variables
and the number with the corresponding percentage for
qualitative variables. The primary endpoint was the epide-
miology of the microorganisms isolated in intra-abdominal
samples and their resistance to antibiotics. Statistical signif-
icance was defined as P < 0.05.

RESULTS

PATIENT AND DISEASE CHARACTERISTICS

Over the studied period, 1986 patients (52.8% female,
61120 years, range 19-87 years) with microbiologically
proven IAI were included, with a mean of 14.8 patients
per centre (range 2-36 patients). Among these patients,
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Table I1. Microorganisms isolated from peritoneal fluid in IAls

Microorganism Comn?unity-acquired N.osocc-)mial P-value
infections infections

Aerobes 2226 (70.9%) 1321 (75.9%) <0.05
Gram-negative bacilli 1338 (42.6%) 751(43.1%) NS

Escherichia coli 954 (71.3%) 390 (51.9%) <0.001
Klebsiella spp. 90(6.7%) 78 (10.4%) NS
Enterobacter spp. 168 (12.6%) 138 (18.4%) NS
Proteus mirabilis 54 (4.0%) 42 (5.6%) NS

Pseudomonas aeruginosa 66 (4.9%) 96 (12.8%) <0.01
Acinetobacter spp. 6 (0,4%) 7(0.9) NS
Gram-positive cocci 888 (28,3%) 570 (32.7%) NS

Enterococcus faecalis 168 (18.9%) 186 (32.6%) <0.05
Enterococcus faecium 96 (10.8%) 48 (8.4%) NS
Enterococcus (other) 78 (8.8%) 78 (13.7%) NS

Streptococcus spp. 444 (50.0%) 174(30.5%) <0.01
Staphylococcus aureus 66 (7.4%) 36 (6.3%) NS
Coagulase-negative Staphylococcus (CNS) 36 (4.1%) 48 (8.4%) NS
Anaerobes 798 (25.4%) 342 (20%) NS
Anaerobes spp. 240 (30.1%) 102 (29.8%) NS
Bacteroides spp. 444 (55.6%) 180 (52.6%) NS
Clostridium spp. 114 (14.3%) 60 (17.4%) NS
Fungi 114 (3.6%) 78 (4%) NS
Candida albicans 84 (73.7%) 48 (61.5%) NS

Other 30 (26.3) 30(38.5)
Total 3138(100.0) 1741 (100%)

Note: NS, not statistically significant.

1404 community-acquired (70.7%) and 582 nosocomial
(29.3%) infections were observed, yielding a total of 4879
intraperitoneal specimens. Type and location of peritonitis
differed in nosocomial and community-acquired cases
(table I). Death during hospitalization was reported in 57
(4.1%) community-acquired cases and 45 (7.7%) nosoco-
mial cases.

MICROBIOLOGICAL RESULTS

Positive blood cultures were reported in 78 communi-
ty-acquired (6.1%) and 48 nosocomial (8.7%) patients
in the peri-operative period. The number of perito-
neal microorganisms per sample was >3 in 33.7% and
54.4% of cases, respectively, for community-acquired
and nosocomial infections (P<0.001). A total of 4879
microorganisms were cultured. The distribution of the
microorganisms differed according to the nosocomial
or community origin of the infection (table II) but not
according to their location (data not shown). In nosoco-
mial patients, increased proportions of aerobic bacteria
were observed (P<0.05) with increased proportions of
Enterococcus faecalis (32.6% vs. 18.9% in community-ac-

quired patients; P<0.05) and Pseudomonas aeruginosa
strains (12.8% vs. 4.9% in community-acquired patients;
P<0.01). Conversely, decreased proportions of Escherich-
ia coli (51.9% vs. 71.3% in community-acquired patients,
P<0.001) and streptococci strains were observed in
nosocomial patients (30.5% vs. 50.0% in community-ac-
quired patients, P<0.01). When taking into account prior
antibiotic therapy, we did not observe any change in the
type or proportion of the cultured organisms, whatever
the type of infection.

ANTIBICROBIAL RESISTANCE

Among the antimicrobial agents tested, the carbapenems
(imipenem and ertapenem) and amikacin were the most
consistently active in vitro against Enterobacteriaceae in
both community-acquired and nosocomial infections
(table IIT). Against P. aeruginosa, amikacin, imipenem,
ceftazidime and ciprofloxacin were the most active agents
in community-acquired infections, while imipenem,
cefepime and amikacin were the most active agents in
nosocomial IAI cases (table III). No MRSA or VRE strains
were cultured. When taking into account the global activity
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Table Ill. Antibiotic susceptibilities (% susceptible) of aerobic Gram-negative bacteria isolated from patients with community-acquired (CA) and

nosocomial (N) 1Als

Escherichia coli Klebsiella Enterobacter Proteus mirabilis  P.aeruginosa Acinetobacter
Antibiotic (n=1344) spp. (n=168) spp. (n=306) (n=96) (n=162) spp. (n=13)
CA N CA N CA N CA N CA N CA N
AMX 65.2 45.8 0 0 0 0 714 50.1 0 0 0 0
AMC 78.1 58.2 85.2 80.2 39.8 33.2 84.3 755 0 0 0 0
TIC 69.9 48.2 0 0 92.7 64.1 86.5 77.8 81.9 60.1 89.2 74.5
TZP 97.3 86.1 100 92.3 96.5 64.2 100 100 88 72.8 81.9 51.8
IPM 100 100 100 100 100 100 100 100 98.2 94.1 100 93.9
EPM 100 100 100 100 100 100 100 100 100 100 100 100
CTX 99.1 90.2 100 98.8 96 61 100 97.3 0 0 37.2 12.0
CAZ 99.4 88.7 100 94.5 96 64 100 97.5 87.8 78.6 39 17
FEP 99.3 96.1 100 96.7 100 90 100 77.6 51.2 371 81.2 63.1
GEN 98.5 88.7 100 99.2 100 91 100 98.8 70 53 55.9 37.8
AMK 99 88.5 100 88.6 100 91 100 100 98.9 84.7 71.4 67.1
CIP 94.8 87.2 100 98.1 100 100 75 100 96.8 81.2 87.7 721
LVX 100 67.3 100 96.7 100 67 0 0 0 0 0 0

Notes: AMX, amoxicillin; AMC, amoxicillin/clavulanic acid; TIC, ticarcillin; TZP, piperacillin/tazobactam; IPM, imipenem; EPM, ertapenem; CTX, cefotaxime;
(AZ, ceftazidime; FEP, cefepime; GEN, gentamicin; AMK, amikacin; CIP, ciprofloxacin; LVX, levofloxacin.

against the Gram-positive bacteria, vancomycin and teico-
planin were the most consistently active in vitro in both
community-acquired and nosocomial infections, due to
the strains of E. faecium (table IV).

DISCUSSION

To our knowledge, this is the first IAI surveillance mul-
ticenter study in Ukraine, which describes incidence of
community-acquired and nosocomial IAI. This epide-
miological multicenter retrospective study, performed
over a short period of time (2014-2015), investigated the
microbiological findings in a mixed group of patients with
community-acquired and nosocomial IAIs. We assume
that this descriptive study reflects ‘real-life’ conditions. The
principal results are a higher diversity of microorganisms
isolated in nosocomial infections and decreased suscepti-
bility among these strains.

Several epidemiological studies addressing susceptibility
testing in the course of IAIs published over recent years at
an international level [2, 20-22] or a single centre level have
made important contributions to the description of enteric
microorganisms. In the studies by Paterson et al.[20] and
Baquero et al. [22], E. coli peritoneal isolates were -50%
community-acquired and 50% hospital-acquired (isolated
>48 h after hospitalization). However, from the perspective
of clinicians in the field, these results are either too broad
[20-22] or too restrictive [23, 24] to be useful in clinical
practice. Each type of study has its own deficiencies and
strengths. Larger studies may show regional or even
global trends that may not be apparent in smaller studies
[2, 20-22]. Single centre studies have their own value by

516

demonstrating local resistance patterns [23, 24]. Our study
provides data situated between the two.

Our results confirm the difference in clinical and mi-
crobiological features between community-acquired and
nosocomial peritonitis already observed in the rare com-
parative data available in the literature [23, 25]. The disease
data referring to the source of infection, organs involved or
type or source of peritonitis do not substantially differ from
the data in the literature for either community-acquired or
nosocomial infections [23-26].

The bacterial spectrum observed in patients with com-
munity-acquired peritonitis matches the previous reports
well, with E. coli, Streptococcus spp. and Bacteroides fragilis
group as the most frequently isolated microorganisms [23,
26]. ESBL-producing E. coli collected from IAIs may not
be very prevalent in Europe or the USA, but have been re-
ported with a relatively high prevalence in Latin America
(16%) and Asia (25%) [22]. However, this feature was not
observed in the present study conducted during the same
period (2014-2015), for either community-acquired or
nosocomial IAIs. This discrepancy between urinary tract
and peritoneal samples has been previously described in
Spain with 92% of ESBL-producing E. coli isolated from
urine cultures and 1% from peritoneal fluid [27]. The
low rate of ESBL strains and the low severity of the cases
could explain the frequent prescription of amoxicillin/
clavulanic acid in monotherapy in community-acquired
peritonitis as reported previously [26]. Such an empiri-
cal policy should be revised and the antibiotic spectrum
broadened.

Overall, enterococci accounted for more than 10% of
the isolates in community-acquired infections, a higher
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Table IV. Antibiotic susceptibilities (% susceptible) of aerobic Gram-positive bacteria isolated from patients with community-acquired (CA) and nosocomial

(N) 1Als
Staphylococcus Coagulase-negative Enterococcus Enterococcus
Antibiotic aureus (n=102) Staphylococcus (CNS) (n=84) faecalis (n=354) faecium (n= 144)
CA N CA N CA N CA N
AMX 92.4 82.1 0 0 100 86.7 67.8 60.1
EPM 100 0 100 91.7 0 0 0 0
CLI 0 0 79.9 60.1 0 0 62.1 50.1
GEN 100 88.7 100 144 371 154 14.7 71.0
PEF 100 88.9 80 40 0 0 0 0
LVX 0 0 0 0 67.4 60.1 81.1 68.1
VAN 100 100 100 100 100 97.2 100 100
TEC 100 100 75 0 100 100 100 100
OXA 100 98.2 100 100 0 0 0 0

Notes: AMX, amoxicillin; EPM, ertapenem; CLI, clindamycin; GEN, gentamicin; PEF, pefloxacin; LVX, levofloxacin; VAN, vancomycin; TEC, teicoplanin;

OXA, oxacillin.

proportion than usually reported in the literature. In
line with previous studies, the proportion of enterococci
was increased in nosocomial cases when compared with
community-acquired peritonitis [23-25]. However, the
enterococcal proportions in nosocomial cases appear to
be low when compared with other studies in nosocomial
infections [28]. The low incidence of VRE in Ukraine was
confirmed by its absence during this survey.

The susceptibility of anaerobic organisms towards usual
treatments remains good. However, the poor susceptibil-
ity of bacteroides against clindamycin should be stressed.
This drug is no longer recommended for empirical treat-
ment of community-acquired peritonitis because of its
low efficacy. On the other hand, the efficacy of carbap-
enems remains remarkable both in community-acquired
and nosocomial infections. These features raise the issue
of routine identification and susceptibility testing of
anaerobes in peritoneal samples. Susceptibility testing is
the only way to report the prevalence of resistance and
to detect trends over time.

The mortality rate reported in our study was in the range
of those reported in the literature for community-acquired
infections but appeared low for post-operative nosocomial
infections. In the Roehrborn et al.[23] study, 9% of patients
with community-acquired peritonitis died of complica-
tions versus 39% of patients with nosocomial peritonitis.
In a recent study, focused on ICU patients, reported 24%
mortality in community-acquired peritonitis and 28% in
nosocomial infection [25].

LIMITATIONS IN THE OUR STUDY

Retrospective studies have their own limitations. This is the
case in the current investigation as a limited number of cen-
tres participated in the survey. Results from these centres
may not necessarily always be relevant to other Ukrainian
hospitals. The lack of centralized microbiological analysis

of the strains in a reference laboratory, which would have
allowed complete susceptibility data availability, has to
be mentioned. However, all microbiological laboratories
follow the same guidelines issued by the Ministry of Health
of Ukraine, decreasing the heterogeneity. As this was an
retrospective study, the treatment response was not mon-
itored, which is a weakness in a study of a polymicrobial
infection where the isolated microorganisms are not all
responsible for the host response. As a consequence, our
results should be considered cautiously.

CONCLUSIONS

The significant risk factors defined should be addressed
preoperatively to decrease the risk for nosocomial in-
fections. Early detection and treatment is essential to
minimize complications of IAIs. Antibiotics application
tactics should be determined in accordance with the lo-
cal data of resistance to them in each surgical in-patient
institution. Taking into account the constant changes
and significant differences of the resistance levels ob-
served in various hospitals and regions, the constant
monitoring of antibiotic resistance to antimicrobials in
every in-patient medical institution is required and on
the base of the local obtained results to elaborate the
hospital record sheets.
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ABSTRACT

Introduction: According to the World Health Organization, depression is a common mental disorder characterized by despair, loss of interest or joy, feelings of uilt and low
self-esteem, sleep disturbance or appetite, lethargy, and poor concentration. There is a series of studies that show the presence of depressive disorders in patients with obesity
concomitant type 2 diabetes mellitus, but in our study, we wanted to demonstrate the degree of severity of these changes.

The aim: Diagnose depression in patients with obesity and concomitant type 2 diabetes mellitus.

Materials and methods: Examine patients with obesity and concomitant type 2 diabetes mellitus and select them for research. For the diagnosis of depression were used:
Patient Health Questionnaire — 2 and 9, Hospital Anxiety and Depression Scale and Hamilton Depression Scale. Along with hypoglycemic therapy, all patients with diagnosed
depression were given individual psychotherapy: cognitive behavioral therapy - 12 sessions per week, interpersonal therapy - 12 sessions per week and bibliotherapy.
Results: Using the questionnaires scales, we found depressive disorders in patients with obesity and concomitant type 2 diabetes mellitus. Along with the diagnosis of depression,

we managed to correct it using individual psychotherapy.

Conclusions: Patients with obesity and concomitant type 2 diabetes mellitus are in a cohort with an increased risk of depression and should be diagnosed early. Given these
patients polypharmacotherapy, treatment for depression should begin with non-drug therapy.

KEY WORDS: obesity, type 2 diabetes mellitus, depression, diagnostics

INTRODUCTION

Depression is a common illness worldwide, with more than
300 million people affected [1]. Depression is different
from usual mood fluctuations and short-lived emotional
responses to challenges in everyday life. Especially when
long-lasting and with moderate or severe intensity, depres-
sion may become a serious health condition [1].

As of 2016, the worldwide estimated prevalence of di-
abetes mellitus (DM) was 8.5% (422 million) [2] whilst
that of depression was estimated to affect 350 million [3].
Depression risk is 1.33 times higher in people with DM
[4]. A 10-25% DM reduction could prevent 930,000-2.34
million depressions [4].

MEDLINE and PsycINFO databases and published
references were used to identify studies that reported
the prevalence of depression in DM. The prevalence of
comorbid depression was significantly higher in diabetic
women (28%) than in diabetic men (18%), in uncontrolled
(30%) than in controlled studies (21%), in clinical (32%)
than in community (20%) samples, and when assessed
by self-report questionnaires (31%) than by standardized
diagnostic interviews (11%) [5].

Some researchers have argued that diabetes precedes
depression and increases the risk of developing depression

Wiad Lek 2019, 72, 4, 519-522

due to the psychological trauma following diagnoses of
diabetes and its burdens such as hyperglycemia leading to
altered glucose transport or treatment of the disease itself
or both combined as they pose significant challenges for
clinical practice [6, 7].

A growing body of evidence suggests that obesity
and metabolic syndrome (MetS) are associated with
depression and that inflammation may play a role [8].
Participants with metabolic unhealthy obese (MUO)
had the highest prevalence of depression compared to
the healthy group (14.8% vs 6.8, P<0.001). The mean
Patient Health Questionnaire (PHQ) - 9 score was also
highest among the MUO group (4.16 + 0.09). While both
obesity and MetS were independently associated with
depression, there was a significant interaction between
the two (P<0.001) Both obesity and MetS are associated
with depression independent of each other, but partic-
ipants with both conditions have the highest odds of
depression. These findings underscore the importance
of cardiometabolic disturbances as correlates of mental
health status [8].

In the next study, which included 157 adults, which were
divided into three groups (non-obese metabolic healthy
group, Metabolically healthy obese (MHO) phenotype
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and MUO) according to the BMI cutoff and MetS criteria.
MUO participants had significantly higher Beck depression
score (P=0.036) compared to MHO and non-obese met-
abolic healthy groups. There was a significant association
between waist circumference (B = 0.142, p=0.023), BMI (B=
0.347, p=0.037), and the number of MetS components (=
1.71, p= 0.002) with depression score. MHO was a benign
phenotype in relation to depression [9].

A 10-year longitudinal study, evaluated 269 elderly
Japanese individuals aged >70years, indicated that high
serum adiponectin levels and low body mass index (BMI)
were both associated with worsening depressive symptoms,
detected with a short form of the Geriatric Depression
Scale (GDS) [10]. Furthermore, the combination of high
adiponectin levels and low BMI was associated with wors-
ening depressive symptoms [10].

Hospital Anxiety and Depression Scale (HADS) focuses
on non-physical symptoms, it can be used to diagnose de-
pression in people with significant physical ill-health. Any
overlap, for instance impaired concentration secondary
to pain rather than depression, is usually easy to separate
on an individual basis. HADS does not include all of the
diagnostic criteria of depression (Diagnostic and Statistical
Manual of Mental Disorders, Fourth / Fifth Edition (DSM
IV/V)) or all those required by the Health and Work De-
velopment Unit (HWDU) National Depression and Long
Term Sickness Absence Screening Audit [11].

THE AIM

Diagnose depression in patients with obesity and concom-
itant type 2 diabetes mellitus. To note the peculiarities of
the occurrence of depression in this group of patients.

MATERIALS AND METHODS

Patients were selected based on the hospital of the Ther-
apeutic Department of the Communal Institution «Uzh-
horod District Hospital» and the outpatient department of
therapy and family medicine of the Faculty of Postgraduate
And Pre-University Education of the Institute of higher
education «Uzhhorod National University». In the course
of the survey were selected 47 patients with obesity and
concomitant type 2 diabetes mellitus (group 1) and 22
patients with obesity (group 2).

According to the American Diabetes Association and
standards of Medical Care in Diabetes 2017, criteria for the
diagnosis of type 2 diabetes mellitus, we used 2 criteria: 1)
Glycated hemoglobin >6.5%, or 2) In a patient with classic
symptoms of hyperglycemia or hyperglycemic crisis, a
random plasma glucose >200 mg/dL (11.1 mmol/L) [12].
Obesity was defined as body mass index 230 kg/m”.

The research design for diagnostic depression was de-
veloped in accordance with the recommendations of the
Unified clinical protocol of primary, secondary (special-
ized) and tertiary (highly specialized) medical care (Order
of the Ministry of Health of Ukraine dated December 25,
2014, No. 1003). For the diagnosis of depression were
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used: Patient Health Questionnaire — 2, Patient Health
Questionnaire - 9, Hospital Anxiety and Depression Scale
and Hamilton Depression Scale - 17. First testing on a scale
we provide with Patient Health Questionnaire — 2 [13], if
we received one positive response on this scale, then we
switched to the Patient Health Questionnaire -9 scale.
Patient Health Questionnaire - 9 scale includes 9 ques-
tions, each of which is rated 0 to 3, interpretation of total
score: 1-4 - Minimal depression, 5-9 - Mild depression,
10-14 - Moderate depression, 15-19 - Moderately severe
depression, 20-27 - Severe depression [13].

Hospital Anxiety and Depression Scale score for both
scales, scores of less than 7 indicate non-cases: 8-10 - Mild
(subclinically expressed anxiety / depression), (11 and
above is a clinically expressed anxiety / depression), 11-14
- Moderate, 15-21 - Severe. Score anxiety and depression
separately [11].

Hamilton Rating Scale for Depression - 17 comprises 17
items, which have been rated on a 3- or 5-point scale. The
Hamilton Rating Scale for Depression - 17 total score rang-
es from 0 to 52 [14]. The 17-item Hamilton Rating Scale
for Depression -17 Anxiety/Somatization factor includes
six items: Anxiety (psychic), Anxiety (somatic), Somatic
Symptoms (gastrointestinal), Somatic Symptoms (general),
Hypochondriasis and Insight [15]. Clinicians have to assess
intensity and frequency of depressive symptoms [14]. The
total score of the first 17 points:  0-7 — normal, « 8-13 - mild
depressive disorder, ¢ 14-18 years - moderate depressive
disorder, ¢ 19-22 - severe depressive disorder, » more than
23 - extremely severe depressive disorder.

Along with hypoglycemic therapy by metformine 850
mg per day for patient with type 2 diabetes mellitus. All
patient were on a hypocaloric diet, and also adhered to the
recommended physical activity (at least 30 minutes per
day). All patients with diagnosed depression were given
individual psychotherapy: cognitive behavioral therapy - 12
sessions per week and interpersonal therapy - 12 sessions
per week and bibliotherapy. Participants were divided into
two groups: healthy normal weight, metabolic unhealthy
obese with type 2 diabetes mellitus.

The statistical processing of the research results was per-
formed using Excel spreadsheets for Windows 2003, which
is part of the Microsoft Office 2003 suite of programs, and
the STATISTICA 8.0 software. Statistical analysis of ma-
terials, summary and summary of conclusions are made
by the method of variation statistics, taking into account
the average values (mod, median, arithmetic mean) and
average error (M+m), with the estimation of the reliability
of the values by the Student’s t-criterion, as well as with the
determination of the correlation coefficient using Pearson’s
paired method to identify the relationships between the
obtained indicators. For a minimum threshold of proba-
bility, values p<0.05 were taken.

RESULTS
Patients included in these studies were adult (=45 years
of age).
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The average age of patients in the 1* group was 54,1+1,2
years, compared with 52,6+1,3 years in patients in the 2™
group (p>0,05).

BMI in group 1 was 32,11+0,15 kg/m?, instead of 2™
group 34,09+0,13 kg/m? (p>0,05).

Glucose levels in the 1 group are 4,6+0,2 mmol/l,
whereas in the 2° group 5,9+0,1 mmol (p<0,05). Glycated
hemoglobin (HbA1c) in the 1* group are 5,1+0,2%, instead
of 2™ group 5,8+0,1% (p<0,05).

The data from the PHQ-2 questionnaire in group 1
revealed one positive response from two questions in 14
patients, while in the 33 patients two positive responses
were found. Instead, in the patients of group 2, according
to the results of the PHQ-2 questionnaire, one positive
response was found out of two questions in 7 patients,
and two positive responses were revealed in 2 patients. 15
patients in group 2 were excluded from this study because
they did not pass a positive response questionnaire PHQ-2.

The data from the PHQ-9 questionnaire in group 1
patients in the group dominated Moderate depression
(13,5+2,1, n=24), followed by patients in the group of
Mild depression (7,3£0,2, n=15), and patients in the group
Moderately severe depression (17,610,3, n=6), and patients
in the group of Severe depression (22,1+0,6, n=2).

The data from the PHQ-9 questionnaire in group 2 in
the group dominated patients in the group Mild depres-
sion (5,9+1,2, n=5), and patients in the group of Moderate
depression (11,4+1,3, n=2).

At the beginning of the study on a scale HADS in patients
of 1* group: 15 patients (31.91%) had clinically expressed
(CE) anxiety (A) / depression (D), A - 16,07+0,83 points,
D - 15,68+0,8 points, instead 23 patients (48,94%) had
subclinically expressed (SE) A/D, A - 8,2+0,74 points,
D - 9,1+0,74 points, in 9 patients (19,15%) values were
within normal limits.

At the beginning of the study on a scale HADS in pa-
tients of 2" group: 3 patients had clinically expressed (CE)
anxiety (A) / depression (D), A - 12,19+0,74 points, D -
11,82+0,71 points, instead 4 patients had subclinically ex-
pressed (SE) A/D, A - 8,1+0,63 points, D — 8,3+0,67 points.

At the beginning of the study on a scale HAM-D-17 in
patients of 1% group: in 13 patients (27.66%) - the rates
were within the norm, 18 patients (38.3%) - 10,61£0,42
points - depressive disorder (DD) mild severity (MS), 11
patients (23,40%) — 16,09+0,41 points DD middle degrees
of severity (DS), 5 patients (10,64%) - 20,2+0,58 points -
DD heavy DS.

At the beginning of the study on a scale HAM-D-17 in
patients of 2™ group: in 2 patients - the rates were within the
norm, 3 patients - 9,24+0,31 points - depressive disorder
(DD) mild severity (MS), 2 patients — 15,37+0,33 points
DD middle degrees of severity (DS).

Instead, after treatment on a scale HADS in patients of
Lst group: 7 patients had CE A/D, 30 patients (48,94%) had
subclinically expressed (SE) A/D, in 10 of patients were
within the normal range.

Instead, after treatment on a scale HADS in patients of
2 group: 7 patients had CE A/D, 2 patients had subclin-

ically expressed (SE) A/D, in 5 of patients were within the
normal range.

Instead, the data is on a scale HAM-D-17 in patients
of 1* group: in 24 patients - the rates were within the
normal range, in 21 patients DD easy DS, 2 patients - DD
middle DS.

Instead, the data is on a scale HAM-D-17 in patients of
2™ group: in 4 patients - the rates were within the normal
range, in 2 patient DD easy DS, 1 patient - DD middle DS.

When comparing the indicators of the 1* and 2™ groups
on the PHQ-2 scale, we found statistically significant
changes (p<0,05). When comparing the indicators of the
1** and 2™ groups on the PHQ-9 scale, statistically signif-
icant data were not available (p>0,05). When comparing
the indicators of the 1* group and the 2" group on a scale
HAM-D-17 and HADS we found statistically significant
changes (p<0,05).

DISCUSSION

The world-wide practice of diagnosing depressive disor-
ders is based on the Diagnostic and Statistical Manual of
Mental Disorders, the Fourth / Fifth Edition (DSM IV /
V). However, today there are no optimal scales that take
into account all the features of the diagnosis and the course
of depression.

Depression risk is 1.33 times higher in people with DM.
A 10-25% DM reduction could prevent 930,000-2.34 mil-
lion depressions [4]. Participants with metabolic unhealthy
obese (MUO) had the highest prevalence of depression
compared to the healthy group (14.8% vs 6.8, P<0.001) [8].
The prevalence of comorbid depression was significantly
higher in diabetic women (28%) than in diabetic men
(18%), in uncontrolled (30%) than in controlled studies
(21%), in clinical (32%) than in community (20%) samples,
and when assessed by self-report questionnaires (31%) than
by standardized diagnostic interviews (11%) [5].

In our study for the diagnosis of depressive disorders, we
used the following questionnaires: Patient Health Ques-
tionnaire - 2, Patient Health Questionnaire - 9, Hospital
Anxiety and Depression Scale and Hamilton Depression
Scale - 17. Comparison of data obtained using the PHQ-2,
PHQ-9 and BMI questionnaires we have confirmed world
data that obese people are more prone to obesity. Instead,
the HADS and HAM-D-17 questionnaires made it possible
to detail the severity of depressive disorders, and these
changes were worse in people with concomitant type 2 DM.

Prospects for further research is the comparison of bio-
chemical, anthropometric data with questionnaires on the
scale of depression in this patient cohort.

CONCLUSIONS

Patients with obesity and concomitant type 2 DM are in a
cohort with an increased risk of depression and should be
diagnosed early. Given these patients polypharmacother-
apy, treatment for depression should begin with non-drug
therapy. Health-care providers may offer psychological
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treatments (such as behavioural activation, cognitive be-
havioral therapy (CBT) and interpersonal therapy (IPT))
or antidepressant medication (especially selective serotonin
reuptake inhibitors and tricyclic antidepressants).
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ABSTRACT

Introduction: The study increase in the incidence of non-alcoholic steatohepatitis (NASH) on the background of obesity and chronic kidney disease (CKD) in people of
working age in Ukraine and in the world necessitates the research into mechanisms of mutual burden and the search for new factors in the pathogenesis of this comorbidity
progression .

The aim: To establish the role of endothelial dysfunction in the mechanisms of mutual burden and progression of non-alcoholic steatohepatitis and chronic kidney disease
in patients with obesity.

Materials and methods: 135 patients were examined: of which 52 patients with non-alcoholic steatohepatitis with obesity | degree (1 group), 53 patients with non-
alcoholic steatohepatitis with comorbid obesity of the | degree and chronic kidney disease of the I-Il stage (group 2). The control group consisted of 30 practically healthy
persons of the corresponding age and sex. The average age of patients was (45.8 = 3.81) years.

Results: The results of the study showed that in patients with NASH, a significant increase in the content of NO in the blood was detected in comparison with the index in
PHP (p <0,05) in group 1-in 2,1 times, in the 2™ group - in 2,6 times (p <0,05). The role of nitrosative stress in the pathogenesis of NASH was proved, the confirmation of
which is the increase in the concentration of nitrosothiols, peroxynitrite and other metabolites NO in the blood. Increased peroxynitrite formation due to the generation of
NO by leukocytes is an important aspect of the damaging effect and inflammation process in NASH. Pathological hyperproduction of NO by endothelial cells and leukocytes
from inflammatory infiltrates in the liver contributes to the development of nitrosative stress in NASH. The established hypernitrate in blood may also be considered
compensatory in response to hyperproduction of ET-1 in all observational groups.

Condlusions: Confirmation of the presence of endothelial dysfunction (ED) in patients with NASH with CKD resulted in a probable growth of the number of desquamated
endothelial cells (DEC) in the 2 group of patients in 1.9 times (p2 <0.05). Generation by neutrophils during the exacerbation of NASH of a significant number of active
forms of oxygen and nitrogen and hyperproduction of endothelial cells and endometrial lymphocytes with progressive damage to the endothelium (growth of DEC) leads
to significant ED, accompanied by mosaic angiospasm of the arteries due to hyperproduction of ET-1 and parectic vasodilatation of the veins of the portal vein system

because of the hyperproduction of NO.

KEY WORDS: nonalcoholic steatohepatitis, chronic kidney disease, obesity, endothelial dysfunction

INTRODUCTION

The comorbidity of non-alcoholic steatohepatitis
(NASH) and chronic kidney disease (CKD) on the
background of obesity is often recently drawn to the
attention of both practitioners and researchers [1, 2,
3]. Schematically, the development of NASH can be
presented in several stages: fatty infiltration of the liver,
oxidative stress, mitochondrial dysfunction, TNF / en-
dotoxin-mediated injury, aseptic inflammation, diffused
liver fibrosis, development of liver-cellular insufficiency
(LCI) [3, 4, 5]. The first place among the causes of the
development of NASH is insulin resistance syndrome.
NASH most often occurs in obesity (20-81%). The
prevalence of NASH in the world is 10% (600 million
people). In the last 5 years in Ukraine, the incidence of
steatohepatitis has increased by 76.6%. In the 12-40%
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of patients with liver steatosis during 8-13 years, NASH
develops with early liver fibrosis (LF). Chronic kidney
disease (CKD) is an important problem in Ukraine and
the world today, and the incidence rate has increased
by 17% in recent years [6,7].

The frequency of occurrence of NASH in patients with
CKD is unknown. The mechanisms of their joint de-
velopment are described in isolated works, which were
conducted mainly in the experiments..

THE AIM

To establish the role of endothelial dysfunction in the
mechanisms of mutual burden and progression of non-al-
coholic steatohepatitis and chronic kidney disease in
patients with obesity
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MATERIALS AND METHODS

135 patients with non-alcoholic steatohepatitis (NASH)
with comorbid obesity I degree and chronic kidney
disease (CKD) of the 1* and 2™ stage, were examined.
Patients were divided into 2 groups: of which 52 patients
with non-alcoholic steatohepatitis with obesity I degree
(group 1), 53 patients with non-alcoholic steatohepati-
tis with comorbid obesity of the 1* degree and chronic
kidney disease of the I-II stage (chronic uncomplicated
pyelonephritis with latent phase in subsiding exacerba-
tion phase) (group 2). The control group consisted of 30
practically healthy persons of the corresponding age and
sex. The average age of patients was (45.8 + 3.81) years,
men were 48, and women 57 persons.

The diagnosis of NASH was established in accordance
with a unified clinical protocol approved by the Ukranian
Ministry Of Health, Order No. 826 dated on November 6,
2014, in the presence of criteria for the exclusion of chron-
ic diffuse liver disease of viral, hereditary, autoimmune
or medicinal origin as causes of cytolytic, cholestatic
syndromes, as well as the results of the ultrasonography
survey. Diagnosis and treatment of CKD were performed
according to the recommendations of the clinical guide-
lines of the State Institute «Institute of Nephrology, NAMS
of Ukraine» (2012).

The functional state of the endothelium was studied by
the content of stable metabolites of nitrogen monoxide
(NO) (nitrites, nitrates) in the blood by L.C.Green et
al. The number of desquamated endothelial cells in the
blood was determined by the method of J.Hladovec in
the modification of N.N. Petrischev et al. The lipid blood
spectrum was studied based on the content of common
lipids (TL), total cholesterol, triacylglycerols (TG), low
density lipoprotein (LDL) and high-density lipoprotein
(HDL) (Danish Ltd, Lviv), and also calculated the index
of atherogenicity (IA) by the formula: IA = total choles-
terol / HDL. The degree of carbohydrate compensation
was determined by the level of glycemia in the onset and
2 hours after glucose loading (glucose tolerance test) by
the glucose oxidase method, the content of insulin in
the blood (DRG System) - by the immunoassay (ELISA)
method, the content of glycosylated hemoglobin (HbA1c)
using standard sets of reagents (DanishLtd, Lviv) by the
method of V.A. Koroleva.

The statistical analysis of the results was carried out in
accordance with the type of research carried out and the
types of numerical data that were obtained. Distribution
normality was verified using Liliefors, Shapiro-Uilka
tests and the direct visual evaluation of eigenvalues
distribution histograms. Quantitative indices having
a normal distribution are represented as mean (M) +
standard deviation (S). Discrete values are presented in
the form of absolute and relative frequencies (percent-
age of observations to the total number of surveyed).
For comparisons of data that had a normal distribution
pattern, parametric tests were used to estimate the
Student’s t-criterion, Fisher’s F-criterion. In the case of
abnormal distribution, the median test, Mann-Whitney
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Rank U-Score, and Wilcox’s T-criterion (in the case of
dependent groups) were used for multiple comparison.
Statistica for Windows version 8.0 (Stat Soft inc., USA),
Microsoft Excel 2007 (Microsoft, USA) software pack-
ages were used for statistical and graphical analysis of
the obtained results.

RESULTS AND DISCUSSION

Analysis of the lipid profile of the blood in patients with
NASH and obesity showed a number of changes that
differed depending on the presence of CKD (Table I).
Indicators of concentration in blood of total lipids in
patients of 1**and 2" groups exceeded the norm by 26.4%
and 34.2%, respectively, with a statistically significant
difference between the groups (p <0.05).

The content of total cholesterol in blood indicated that
it increased by 37.4 and 46.7 (p <0.05) compared with
PHPs in patients of 1* and 2™ groups (Table I). Changes
in the concentration of TG in the form of a significant
increase (respectively, 2.2 and 2.0 times (p <0.05)) were
recorded in the 1% and 2™ groups of patients. That is,
the content in TG in the blood in the comorbid flow of
NASH with CKD and obesity were significantly lower
than in patients with NASH and obesity.

The study of blood concentrations of proatherogenic
lipoprotein fractions indicated a number of changes: the
concentration of LDL in the patients of the 1* group was
1.5 times higher than the control group (p <0.05), and
in patients of the 2™ group LDL increased in 1.7 times
(p <0.05) (Table I). It is also necessary to point out that
with the increase in the activity of cytolysis, the content
of the cholesterol and LDL in the blood in NASH with
comorbidity with CKD and obesity - increased, which
may be an important prognostic factor in the progres-
sion of atherosclerosis in these patients. Concentration
in blood of antiatherogenic lipoproteins - HDL in
patients of both groups was significantly lower in com-
parison with control: in patients of the 1* group - in 1,5
times (p <0,05), in 2™ group - 1,7 times (p <0.05). As
can be seen from the results of the study, the maximum
suppression of HDL synthesis (Table I) was observed in
patients of the 2" group, indicating a minimum level
of protection of endothelial vessels from free radical
aggression and atherogenic fractions of blood lipids.
The result of these changes was a significant increase in
the index of atherogenicity in patients of both groups
of observation: the 1* group - 2.2 times, the 2nd group
- 2.0 times with the maximum changes in the index in
patients with NASH, CKD and obesity, which testifies
on the one hand, the presence of significant risk factors
for the progression of atherosclerosis in these patients
on the background of obesity, and on the other - on
the favorable pathogenetic situation with regard to the
progress of NASH. Thus, the development of NASH
in patients with CKD and obesity is accompanied by
a significant disorder of dis-hyperlipidemia with the
highest among groups comparing with the increase in
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Table . Indicators of endothelial dysfunction and lipid spectrum of blood in patients with non-alcoholic steatohepatitis, obesity of the I-Il degree and

with comorbidity with chronic kidney disease of the I-Il stage (M + m)

Groups of patients surveyed

Indicators, units

measurement PHP Group 1 Group 2
(NASH+Obesity) (NASH with CKD + Obesity)
Total Cholesterol, mmol /| 4,72+0,11 6,89+0,38* 6,93%0,39%/**
LDL, mmol /| 2,54+0,02 4,050,022 * 4,58+0,04%/**
HDL, mmol /| 1,28+0,05 0,72+0,02 * 0,76+0,04 */**
TG, mmol /| 1,47+0,03 2,42+0,03* 3,1940,07 */**
NO, mmol /| 15,32+1,225 30,49+1,318* 40,51+£1,173 ¥/**
ET-1, pmol /| 6,170,854 11,25+0,457 * 18,83+0,559 */**
DEC x104/L 3,030,204 3,87+0,123 * 5,80%0,127 */**

Notes: * - changes are probable in comparison with the index in PHP (P <0,05);
** - changes are probable when comparing the indices in patients with NASH (P <0.05);

the content of cholesterol and low-density proathero-
genic lipoprotein, a possible decrease in high-density
anti-atherogenic lipoprotein and an increase in the
atherogenicity index.

The results of the study showed that in patients with
NASH, a significant increase in the content of NO in
the blood was detected in comparison with the index in
PHP (p <0,05) (Table I) in group 1 - in 2,1 times, in the
2™ group - in 2,6 times (p <0,05). The role of nitrosative
stress in the pathogenesis of NASH was proved, the con-
firmation of which is the increase in the concentration
of nitrosothiols, peroxynitrite and other metabolites NO
in the blood [8, 9,10]. Increased peroxynitrite formation
due to the generation of NO by leukocytes is an import-
ant aspect of the damaging effect and inflammation
process in NASH. Pathological hyperproduction of NO
by endothelial cells and leukocytes from inflammatory
infiltrates in the liver contributes to the development of
nitrosative stress in NASH. The established hypernitrate
in blood may also be considered compensatory in re-
sponse to hyperproduction of ET-1 in all observational
groups. Thus, the content of ET-1 exceeded the index
in PHP, respectively, in patients in the 1* group in 1.7
times, in the 2™ group - in 3.0 times (p1-2 <0.05).

CONCLUSIONS

Confirmation of the presence of endothelial dysfunc-
tion (ED) in patients with NASH with CKD resulted
in a probable growth of the number of desquamated
endothelial cells (DEC) in the 2™ group of patients
in 1.9 times (p2 <0.05). Generation by neutrophils
during the exacerbation of NASH of a significant
number of active forms of oxygen and nitrogen and
hyperproduction of endothelial cells and endometrial
lymphocytes with progressive damage to the endothe-
lium (growth of DEC) leads to significant ED, accom-
panied by mosaic angiospasm of the arteries due to
hyperproduction of ET-1 and parectic vasodilatation

of the veins of the portal vein system because of the
hyperproduction of NO.

The prospect of further scientific research in this
direction is the development of a method for the early
prevention of non-alcoholic steatohepatitis on the back-
ground of obesity and the accompanying CKD of the 1*
and 2" stage.
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ABSTRACT

Introduction: Over the years, heart failure remains one of the most common and prognostically unfavorable conditions.

The aim of our study was to determine the frequency of complications in patients with CHF depending on the body weight and intoxication syndrome of varying degrees of severity.
Materials and methods: A complete clinical examination was performed in 58 patients (41 (70.6%) men and 17 (29.4%) women) with CHF. In addition to the standard examination in
accordance with the protocol, the level of endogenous intoxication was determined by the level of medium-weight molecules (MWM254) and leptin. The patients were randomized into 4 groups
depending on their body mass index and the degree of endogenous intoxication. Statistical processing of the results was carried out using the methods of variation statistics “Statistica 6.0”.
Results: It was revealed that the worst survival rate is observed in patients with normal body mass against the background of the expressed endogenous intoxication syndrome, the best
survival rate is observed provided that there are a normal body mass and endogenous intoxication of a minimum degree. An inverse correlation between the body mass index and the
endogenous intoxication indicator (blood MWM) was detected. Patients with CHF should have their leptin level evaluated. An increase in its level was associated with arterial hypertension,

anincrease in blood glucose levels and lipid metabolism disorders.

Condusions: Increased level of blood MWM worsens the forecast of CHF. The unfavorable outcome was observed in patients with the combination of hypoleptinemia with severe

endogenous intoxication.

KEY WORDS: (HF, endogenous intoxication, obesity, prognosis

INTRODUCTION

Over the years, heart failure remains one of the most com-
mon and prognostically unfavorable pathological condi-
tions [1] and the final stage of virtually all heart diseases.
It is predetermined not only by its overload but also by
the complex interaction between genetic, neurohumoral,
metabolic, inflammatory and other factors having a direct
impact on the heart [2]. Despite the fact that at present, the
survival of patients with chronic heart failure (CHF) has im-
proved, primarily due to modern medication, nevertheless
the mortality rate remains very high [3]: more than 30% of
patients die within 5 years of diagnosis [4]. That is why the
search for pathogenic and prognostic factors influencing the
duration of CHF remains relevant. One of these factors is
obesity, which is recognized as a non-infectious pandemic
of our time. According to literature data, in 2014 about 1.9
billion adults worldwide were overweight and more than
600 million were suffering from obesity [5].

However, the effect of obesity on the course of a car-
diovascular disease is ambiguous. The phenomenon
described in literature data is known as the “paradox
of obesity” [6], which suggests that overweight patients
with cardiovascular disease have a better prognosis than
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those with normal body weight [7]. Another factor that
has an effect on the course and may worsen the condi-
tion of patients with chronic heart failure is endogenous
intoxication syndrome (EIS) characterized by a complex
of metabolic, morphological and functional disorders
in various vital organs and systems of the body [8]. The
influence of each of these factors separately on the course
of CHF is actively discussed in the literature. However,
in practice, we often encounter a situation where sev-
eral factors simultaneously influence the course of the
disease.

Prognosis of the CHF course in clinical practice, depend-
ing on the body mass index and the degree of endogenous
intoxication has not yet been reflected in the available
literature, which determined the relevance and feasibility
of our study.

THE AIM

The aim of our study was to determine the frequency of
complications in patients with CHEF, provided the com-
bined influence of different BMI and endogenous intox-
ication levels.
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MATERIALS AND METHODS

A complete clinical examination was performed in 58 pa-
tients (41 (70.6%) men and 17 (29.4%) women) with CHE.
The formation of clinical groups of CHF was performed in
accordance with the classification of the New York Heart
Association (NYHA, 1964), considering the guidelines of
the Ukrainian Association of Cardiology (2017), defining
the clinical stage of CHE its type and the FC in accordance
with the Ministry of Health of Ukraine Order of 03.07.2006,
No. 436. The study was based on the ethical principles for
research (Helsinki Declaration). The study was approved
by the Ethics Committee of the Lviv National Medical
University named after Danylo Halytsky. All participants
have signed an informed consent form.

The main cause (84.5%) of CHF was coronary heart
disease, in 15.5% - chronic rheumatic heart disease. The
most common form of coronary artery disease was angina
pectoris (69.1%). A permanent form of atrial fibrillation
was observed in 29.1% of patients, and 15.5% had diabetes
mellitus. In addition to standard clinical examinations, the
determination of body mass index (BMI), N-terminal brain
fraction of natriuretic propeptide by qualitative method
(CITO TEST NT-proBNP, Pharmasco), endogenous intoxi-
cation evaluation by the level of medium-weight molecules
(MWM,, ) spectrophotometrically in the ultraviolet region
of the spectrum by N.I. Gabrielyan et al. (1985), leptin de-
termination by means of enzyme-linked immunosorbent
assay using “DRG Leptin ELISA” reagents (Germany)
were performed. The structural-functional parameters of
the heart were determined using the ultrasound machine
Aloka SSD-500 (Japan) in accordance with the standard
technique.

Statistical processing of the results was carried out using
the methods of variation statistics “Statistica 6.0” (USA),
the correlation analysis was performed by the Kendall
method. Nonparametric indicators were compared using
the Mann-Whitney criterion and were represented as a me-
dian [lower; upper quartile]. Prognosis of the CHF severity
and survival analysis were performed by Kaplan-Meyer:
the cumulative survival rate at 24 months of follow-up with
the evaluation of significance by Gehan-Wilcoxon test and
Cox test F-criteria were estimated. Re-hospitalization due
to decompensation of CHF or death of the patient were
considered an event.

RESULTS AND DISCUSSION

In order to evaluate the combined effect of the body mass
index (BMI) and endogenous intoxication syndrome on the
CHF prognosis, we have randomized the examined patients
into 4 groups: 1* group (6 patients, 5 men and 1 woman) -
patients with normal body mass and MWM less than the
median (< 0.67 CU), 2™ group (7 patients, 6 men and 1
woman) with normal body mass and MWM> 0.67 CU, 3"
group (22 patients, 15 men and 7 women) - patients with
excessive body weight and obesity and MWM <0.67 CU,
4™ group (23 patients, 15 men and 8 women) - overweight
and obese patients and MWM> 0.67 CU.
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Survival analysis in the studied groups of patients indi-
cates that the incidence of non-event survival was highest
in patients of the 1* group and was 100%, while in the 2™
group it was 25.0%, in the 3™ - 76.2% and the 4™ - 62.5%
(table I, fig. 1). The worst CHF prognosis was found in
patients with normal body mass against the background
of a severe syndrome of endogenous intoxication. In this
group, 75% of patients were reported to have complications
or death of a patient, that significantly differed from the
group of patients with lower MWM levels and normal
body weight (Gehan-Wilcoxon criteria p = 0.01), over-
weight and obese patients with MWM < 0.67 CU (Cox test
F-criterion, p = 0.008, Gehan-Wilcoxon test p = 0.02) and
even patients with excess body weight, obesity and MWM
>0.67 CU (Cox F-criterion p = 0.04 and Gehan-Wilcoxon
criterion p = 0.1).

The best prognosis was observed in CHF patients with
normal body weight and low MWM <0.67 CU.

An analysis of clinical, laboratory and instrumental data
on their correlation with BMI and MWM was performed.
Our study had revealed that a number of parameters were
dependent on the level of MWM and BMI. Partially better
prognosis in obese patients may be explained by the fact
that patients with concomitant obesity (groups 3 and 4)
were significantly younger than the patients with normal
body weight (groups 1 and 2) (Table II).

Patients with the highest percentage of non-event sur-
vival had the lowest levels of fibrinogen, the highest levels
of systolic and diastolic pressure, less pronounced left
ventricular hypertrophy, the lowest degree of endogenous
intoxication and the highest levels of triglycerides in the
blood.

According to the results presented in the table, the worst
prognosis in patients of the 2" group may be due to the fact
that in patients with normal body mass, in the presence
of severe endogenous intoxication, hypoleptinemia was
observed. The level of leptin in such patients was 0.48 ng/
ml, compared with 3.99 ng/ml, provided the excess body
mass and expressed EIS (4" group), 3.6 ng/ml in patients
with normal body mass and low levels of intoxication (1*
group), and 10.7 ng/ml in patients with excess body weight
and obesity and low degree of endogenous intoxication
(3" group).

According to the literature data [9], the synthesis of leptin
is suppressed by the sympathoadrenal system. The leptin
deficiency impairs the regulation of lipids in peripheral or-
gans and results in the intracellular accumulation of lipids
by reducing the synthesis of fatty acids and triglycerides,
which ultimately causes lipotoxicity and apoptosis. In our
study, this is confirmed by the low level of TG in patients
of the 2" group, in which the TG level is the lowest and is
78.8 mg/dl (significantly lower than in patients of the 1%
group p, ,= 0.008, 3 group p, , = 0.005 and 4" group p, ,
= 0.01). As for triglycerides, they are non-specific accep-
tors of toxins, and in conditions of hypotriglyceridemia,
the body becomes more sensitive to endotoxins, which
is how negative prognosis can be explained. In patients
with obesity and without intoxication, the level of leptin is
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Table I. The incidence of non-event survival in patients with CHF depending on the MWM and body weight

Proportion of patients

Group ) A
with reported event without reported event
1 - 100 %
2 75 % 25.0%
3 23.8% 76.2 %
4 37.5% 62.5%
o Complications a Censored
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Figure 1. Survival curves of patients with CHF for 24 months depending on BMI and blood MWM
Note: The difference is significant between patients in 1% and 2 groups (Gehan-Wilcoxon p = 0.02),

2" and 3" groups (Cox F-criterion p = 0.008, Gehan-Wilcoxon p = 0.02),
2" and 4% (Cox F-criterion p = 0.04).

increased to 10.7 ng/ml, and in patients with intoxication,
apparently decreases due to the activation of the sympath-
oadrenal system and its level approaches normal, 3.99 ng/
ml. It alleviates the cardiotoxic effects of hyperleptinemia
in obese patients and is associated with a better prognosis.

The level of leptin depends on many factors - such as gen-
der, body weight, hormonal background and the influence
of environmental factors [9]. Most researchers affirm that
CHF is accompanied by an increase in the blood level of
leptin [10, 11], which has a deleterious effect on the myo-
cardium, vascular wall, and renal tissue by activating the
transforming growth factor and receptors to it. Although,
according to other data, in severe CHF its content is reduced
[12]. According to some studies [13], the level of leptin in
patients with CHF was 9.2 + 7.5 ng/ml. In our study, CHF
patients had a blood leptin level of 6.94 ng/ml. The level
of leptin directly correlated with the magnitude of both

systolic blood pressure (1 = 0.4; p = 0.005) and diastolic
blood pressure (1= 0.3; p = 0.03), hemoglobin (t=0.3;p =
0.02), blood glucose (1 = 0.4; p = 0.008), relative interven-
tricular septum thickness (t = 0.4; p = 0.04), cholesterol (t
=0.5; p=0.001), HDL cholesterol (t = 0.4; p = 0.02), LDL
cholesterol (t = 0.4; p = 0.004), TG (t = 0.4; p = 0.004).
Consequently, the increase in the level of leptin will be
associated with arterial hypertension, increased blood
glucose levels and lipid metabolism disorders, which is
particularly unfavorable for the CHF course.

Thus, the discrepancies in the indicator of non-event surviv-
al of patients with CHF with different BMI, obviously, cannot
be explained by varying degrees of systolic dysfunction, since
by the LV EF magnitude patients with the best prognosis did
not differ significantly from those with the worst prognosis.
In our opinion, the severity of endogenous intoxication, in
particular, may be the determining factor affecting the survival
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Table II. Clinical and laboratory parameters in patients with CHF depending on BMI and MWM

Parameter 15t group 2" group 3 group 4* group P
P,,=0.006
P. =0.007
Age, years 79[74; 83] 78[67;81] 64 [50; 73] 67[49; 73] 14
P,,=0.02
P,,=0.04
Cardiovascular risk factors
AH, % (n) 66.6 (4) 28.6 (2) 81.8(18) 56.5(13) P, ,=0.009
Diabetes mellitus, P,,=0.03
% () 16.6 (1) 0(0) 18.1 (4) 17.3 (4) P..=0.03
Heart failure cause
CHD, % (n) 100% (6) 100% (7) 72.7%(16) 86.9 (20) P,;=0.008
P,,=0.008
Chronic rheumatic P, ,=0.008
heart disease, % (n) 0 0 273 (6) 13.10) P, ,=0.006
Clinical laboratory parameters
Incidence
of EF< 30% 16.7 (1) 28.6 (2) 13.6(3) 13.0(3) p>0.05
NYHA 1, %, (n) 16.7 (1) 14.3 (1) 22.7 (5) 13.0 (3) p>0.05
NYHA I, %, (n) 50 (3) 143 (1) 54.6 (12) 43.5(10) P,,=0.02
NYHA I1I-IV, ~
%, (n) 33.3(2) 714 (5) 22.7 (5) 43.5(10) P,,=0.01
. . . P, ,=0.001
Systolic arterial 160014071801 110[110;125] 145[130;170] 140[130;160] P =0.0008
pressure, mm Hg 23
P,,=0.002
Diastolic arterial P,;~0.01
90[90;100] 75[70,80] 90([85;100] 87[77;95] P_.=0.0007
pressure, mm Hg 23
P, ,=0.04
Fibrinogen, g/L 241[24;2.9] 2.7 [2.6;3.3] 3.5[2.8;44] 3.3[24;3.8] P,,=0.04
Wh'te*?'ooj/’f cells, 7.917.3;8.4] 6.3[4.8,8.7] 7.816.5;8.5] 8.216.7;9.8] P>0.05
ESR, mm/hr 11[8;12] 7 [4,15] 13.5[5;20] 7 [5;20] P>0.05
Lymphocytes, % 21 [20;24] 17 [14;33] 24 [20;30] 21[17;26] P>0.05
RV, cm 2.43[2.25;3.19] 2.67 [2.40; 3.62] 2.47 [2.24; 2.89] 2.60 [2.50; 3.34] P>0.05
IVST, cm 1.18[0.83; 1.21] 1.26 [1.21; 1.44] 1.42[1.21;1.58] 1.40[1.29; 1.70] E“‘ig'gl
237 7"
P, .=0.02
LVPWT, cm 1.2[1.1;1.2] 1.4[0.6; 1.4] 1.4[1.3;1.6] 1.2[1.2;1.3] -3
P, ,=0.04
LVEDD, cm 5.52[4.86;6.77] 6.07 [5.17;6.18] 5.44[5.30; 6.30] 5.99[5.09; 6.50] P>0.05
EF, % 52.5[33.0;63.0] 36.5[27.9; 55.5] 57.0[39.0; 62.0] 44.5 [41.0; 64.0] P>0.05
P,,=0.001
MWM, CU 0.4[0.4; 0.5] 0.9[0.6; 1.1] 0.5[0.3;0.6] 0.9[0.7;1.2] P,,=0.000004
P,,=0.000001
HDL, mg/dl 42.1[35.9; 59.6] 47.1[24.7;80.0] 44.1 [38.6; 51.0] 36.3 [28.6; 46.8] P, ,=0.04
LDL, mg/dl 118.3[67.8; 148.4] 97.8[64.9; 112.5] 96.6 [84.3; 116.7] 84.6 [68.4; 120.6] P>0.05
. P,,=0.008
TG, mg/dL 1551';([)18]0'9’ 78.3[51.3;95.4] 120.4 [87.6; 192.0] 132.7[77.8; 159.2] P, ,=0.005
' P,,=0.01
Leptin, ng/mL 3.6[2.2;5.5] 0.48[0.15;0.81] 10.7 [3.8; 18.5] 3.99([2.5;7.1] P,,=0.02
L-arginine, ug /ml 10.5[2.5;12.8] 7.7 [5.1;10.1] 6.6 [5.6;9.1] 8.6 [6.4; 11.0] P>0.05

*RV — right ventricle dimensions, IVST — interventricular septum thickness, LVPWT — thickness of left ventricular posterior wall, LVEDD — left ventricle
end-diastolic diameter, EF — ejection fraction, HDL — high-density lipoprotein cholesterol, LDH — low-density lipoprotein cholesterol, TG — triglycerides
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rate and the incidence of complications in such cases. The
inverse correlation between BMI and the level of MWM in
the blood (t =-0.2, p = 0.01) serves in favor of this opinion.

In addition, the controversial issue about the normal level
ofleptin in patients with CHF should be considered in the
context of the underlying disease, taking into account all
factors that have an effect on it, in particular, endogenous
intoxication syndrome.

CONCLUSIONS

The worst prognosis was observed in patients with normal
body mass on the background of the expressed syndrome of
endogenous intoxication, and the best - provided a normal
weight and low level of intoxication.

Patients with CHF should have their leptin level evalu-
ated. An increase in its level was associated with arterial
hypertension, an increase in blood glucose levels and lipid
metabolism disorders.

The worst prognosis was observed in patients with the combi-
nation of hypoleptinemia with severe endogenous intoxication.
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ABSTRACT

Introduction: According to present knowledge, hyperhomocysteinemia is one of the risk factors of cardio-vascular pathology. Patients with chronic kidney disease
are known to develop hyperhomocysteinemia more often than those in general population. Important cause of hyperhomocysteinemia is the deficiency of vitamins
B, B, and B, that are involved in homocysteine metabolism. Vitamins deficiency, we believe, can be one of the causes of hyperhomocysteinemia in the patients with
chronic renal failure.

The aim: To analyze the plasma homocysteine level in patients with chronic kidney disease and its assosiation with the levels of vitamins B, B, B,, in Ukraine.

Materials and methods: The study involved 148 persons with different stagesis of chronic kidney disease who underwent immunoenzyme determination of total plasma
homocysteine, B, cobalamin and vitamin B, status.

Results: It was found that in ukrainian patient population with chronic kidney disease 58.7% of patients have hyperhomocysteinemia. Homocysteine level was shown to increase
with the increase of chronic kidney disease stage. Supply of vitamins B, B 7a B, in the patients with chronic kidney disease was lower than in apparently healthy persons, but
there was significant decrease of folic acid level proportionally to the increase of chronic kidney disease stage. There was close relationship between homocysteine level and
folic acid status in the patients with chronic kidney disease, but it appeared to be independent on cobalamin and pyridoxin status.

Condlusions: The obtained data are promising for finding effective means of correction of hyperhomocysteinemia in patients with chronic kidney disease by normalizing the
vitamin status of such patients.

KEY WORDS: hyperhomocysteinemia, cobalamin, pyridoxine, folic acid, renal failure

INTRODUCTION

According to present knowledge, hyperhomocystein-
emia (HHC) is one of the risk factors of cardio-vascular
pathology [1, 2, 3]. Patients with chronic kidney disease
(CKD) are known to develop HHC more often than
those in general population [4, 5]. Today it is proved that
in general population total homocysteine (HC) levels
depend on age, sex, race and ethnic factors as well as on
the rate of enzyme genetic polymorphism, involved in
HC metabolism [6]. Equelly important cause of HHC
development is the deficiency of vitamins B, B, and
B,,, involved in HC exchange, providing enzymes with
cofactors involved in HC exchange and degradation [7,
8]. Taking into consideration rather high prevalance of
vitamin deficiency even among people with rather high
material status [9, 10], it is suggested to be one of the
major reasons of HHC both in normal population and in
the patients with chronic renal failure (CRF). It should
be noted that in Ukraine neither the supply of those
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vitamins in the patients with CRF nor the relationship
between their status and the level of HC in blood plasma
have been previously studied.

THE AIM

In view of this, the aim of the study was to study homocys-
tein contents in blood plasma of the patients with chronic
kidney disease and to evaluate its association with vitamins
B, B, ta B levels.

MATERIALS AND METHODS

148 in-patients and/or outpatients with CKD were ex-
amined at Vinnytsia Regional Pirogov Memorial Clin-
ical Hospital, the clinical basis of Vinnytsia National
Pirogov Memorial Medical University. The patients gave
an informed consent to participate in the study. Chronic
glomerulonephritis was diagnosed in 99 (66.9 %) and
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Table I. Total plasma homocysteine level in the patients with different stages of chronic kidney disease and in healthy individuals (M+m, P)

Homocysteine

Homocysteine level ranking , number of patients, %

Studied individuals level, mcmol/l

Normal

level Subnormal level Hyperhomo-cysteinemia

Mzm <10.0 mcmol/l 10-15 mcmol/l =15 mcmol/l
Practically healthy, n=30 9.35+0,57 24 (80%) 4(13.3 %) 2 (6.7%)
CKD-l, n=35 10.7+0,72 17 (48,6%)* 10 (28.6%) 8 (22.8%)*
CKD-Il, n=31 15.4+1.45%# 6 (19,4)*# 16 (51.6%)*# 9 (29.0%)*
CKD-lIl, n=43 21.9+£0.43*#$ 3 (7%)*# 6 (14%)#$ 34 (79.0%)*#$
CKD-IV, n=14 26.7+2.1*#S 0 2 (14.3%)#S 12 (85.7%)*#$
CKD-V, n=25 27.3+1.83%# 0 1 (4%)# 24 (96.0%)*#SA

Notes: * - significance of differences with the group of healthy individ

uals; # - significance of differences with the group of patients with CKD-I;

$ - significance of differences with the group of patients with CKD-II; A - significance of differences with the group of patients with CKD-II. The mark is

indicated only in case of significant differences (P <0.05).

Table II. Vitamin Bs supply in the patients with various degrees of CKD and in healthy individuals (M+m)

Studied Erythrocytes ASAT,

Pyridoxin supply

= [+) i i
GroupNo individuals memol/h ml PLP-effect, % Normal Marginal Deficiency
<70% 70-80% >80%
Practically healthy, 22 8
+ +
1 n=30 27.2+0.49 65.8+1.17 73.3% 26.7% 0
25 9 1
2 CKD-l, n=35 26.1£0.34 67.8+£1.02 71.4% 25.7% 2.9%
3 CKD-ll, n=31 27.3%£0.31 66.9+ 1.0 23 8 0
! - - 74.2% 25.8%
4 CKD-lIl, n=43 24.8+0.30 67.3+£0.83 32 Ly 0
! N - 74.4% 25.6%
11 3
5 CKD-IV, n=14 24.2+0.96 64.3+2.77 78.6% 21.4% 0

Note: P>0,05 in all cases.

chronic pyelonephritis - in 49 patients (33.1 %). There
were 77 females (52%) and 71 males (48%). All the pa-
tients were divided into two groups: the first one included
113 patients in whom underlying disease was accompa-
nied by decreased glomerular filtration rate (GFR), and
the second group consisted of 35 patients with no GFR
impairement (CKD-I). In the group of patients with im-
paired GFR the following stages of CKD were diagnosed:
stage II - in 31patients with impaired GFR, stage III - in
43, stage IV - in 14, stage V (terminal) - in 25 patients.
The age of patients in the group with decreased GFR
ranged from 18 to 60 years, the average age being 39.6
+ 1.13 years. The average age of the patients was 40.3 +
2.33 years in CKD-II group, 45.4 + 2.0 years in CKD-III
group, 45.5 + 3.38 years in CKD-IVgroup and 37.8 +2.53
years in CKD-V group. Average age of the patients in
CKD-I group was 36.9 + 2.4 years. 30 apparently healthy
individuals (14 men and 16 women) aged 21-57 years
(average age 40.6 + 2.38 years) served as representative
control group.

The stage of CKD was determined according to the
classification adopted by the Second Ukrainian Congress
of Nephrologists (2005).

Total plasma HC level was determined by immunoen-
zyme method using “Axis-Shield” set (UK) on immu-
noenzyme analyzer “Santinaile”. Plasma level of folic
acid (FA) was determined by microbiological method
using folate-deficient strain Lactobacillus casei ATCC
7469. Cobalamin status was established by quantitation
of urinary methyl-malonic acid excretion, vitamin B,
status — by pyridoxal-dependent enzymes ALAT and
ASAT as well as by PLP-effect [11].

The study was carried out in compliance with the pro-
visions of the Council of Europe Convention on Human
Rights and Biomedicine, Declaration of Helsinki and
recommendations of the Committee on Bioethics of the
Presidium of National Academy of Medical Sciences of
Ukraine.

Statistical analysis of obtained data was performed
with application package STATISTICA (StatSoft, USA,
v6.0). Nonparametric Mann-Whitney U-test was used
to assess the difference between groups, Pearson correla-
tion analysis - to determine the relationships between
the indices, Fisher’s test - to compare the frequency
of changes. P <0.05 was considered to be significant
difference.
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Table II1. Vitamin B, supply in the patients with various degrees of chronic kidney disease and in healthy individuals (M+m)

Folate supply
GroupNo Studied individuals Se’“"‘;"(‘;}f DL Normal Marginal Deficiency
>6 mcg/I 3-6 mcg/I <3 mcg/l
1 Practically healthy, n=30 7.67+0.25 26 3 !
y y,n= OIED 86.7% 10% 3.33%
31 4
- = +
2 CKD-l, n=35 7.29+0.17 88.6% 11.4% 0
26 5
- = *
3 CKD-ll, n=31 6.88+0.17 83.9% 16.1% 0
28 15
- — *
4 CKD-Ill, n=43 6.42+0.13*# 65.1% 34.99%%4 0
5 CKD- IV, n=14 6.1£0.29%# 2 > 0
' - 64.3% 35.7%*#

Notes: * - significance of differences with the group of healthy individuals; # - significance of differences with the group of patients with chronic glomerulo-
and pyelonephritis without CKD. The mark is indicated only in case of significant differences (P <0.05).

Table IV. Vitamin B, supply in the patients with chronic renal failure and in healthy individuals by urine excretion of methyl-malonic acid (M+m)

Creatinine MMA,

Cobalamin supply

GroupNo Studied individuals mcglg Normal Marginal Deficiency
<20 mcg/g 20-25 mcg/g >25 mcg/g
1 Practically healthy, n=30 18.0+0.29 26 4 0
y Y. = oE 86.7% 13.3%
31 4
2 CKD-l, n=35 17.8+0.26 88.6% 11.4% 0
25 6
3 CKD-Il, n=31 18.2+0.36 80.6% 19.4% 0
36 7
4 CKD-Ill, n=43 18.3+£0.25 83.7% 16.3% 0
10 4
5 CKD-IV, n=14 18.6£0.51 71.4% 28.6% 0

Note: P>0.05 in all cases.

RESULTS
The first stage of the study was devoted to evaluation of
HClevel in the patients with CRF and comparison of the
data received with those in apparently healthy persons
(Table I). Only 6.7% of practically healthy persons ap-
peared to have increased HC level (above 15 mcmol/l).
Increase of HC level in blood plasma was proportional
to the severity of CKD which, in its turn, lead to the
increase of HHC cases with higher HC concentrations.
Among the patients with CRF the following HC levels
were determined: normal — in 26 patients (17.6%),
subnormal - in 35 patients (23.6%), and HHC - in 87
persons (58.7%).

The level of vitamin B_ in the studied patients was as-
sessed indirectly by PLP-effect value related to aspartat
transaminase (ASAT) activity (Table II). Decreased level of
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ASAT in erythrocytes by 15% with simultaneous increase
of PLP-effect (by 15%) was considered to be a significant
sign of vitamin B_ deficiency as compared to the control
group. As no distinct relationship between ASAT activity
value and PLP-effect rate was detected in the patients with
various degrees of CKD, Table II gives the data on vitamin
B, stores according to enzyme activation by pyridoxal
phosphate. Average indices of ASAT activity as well as those
of PLP-effect were found to be normal with no differences
between them in all studied groups.

Vitamin B, deficiency was found in only one patient with
CKD-I, while marginal deficiency (PLP-eftect — 70-80%) was
observed in all studied groups with equal frequency. Overall
32 cases of vitamin B_ deficiency or marginal deficiency were
diagnosed in the patients with CKD-I - CKD-1V (26%). The
data obtained suggested that the level of vitamin B_stores
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Table V. Vitamin B, B, B, supply depending on plasma homocysteine level in studied individuals (M =m)

Indices of vitamins supply

Groups n o .
PLP-effect, % Serum folate, MMA, urine exu:ei‘:lon,
mcg/| mcg/g of creatinine
1
Patients with HC<10 50 68.0+0.96 7.82+0.12 18.1+0.20
mcmol/I
2
Patients with HC 10-15 38 67.6+£1.22 7.06+0.13* 18.0£0.27
mcmol/I
3
Patients with HC 15-25 31 67.8+1.28 6.51+0.15%# 17.7+0.32
mcmol/I
4
Patients with HC >25 29 68.7+1.6 5.92+ 0.08*#$ 18.8+0.34
mcmol/I

Notes: * - significance of differences with group 1, # — significance of differences with group 2, $ —significance of differences with group 3.

Table VL. Correlation relationship between total plasma homocysteine level and vitamins By, By, B, status in the patients with chronic kidney disease of

various degrees and in apparently healthy individuals of the control group ()

Vitamin supply indices

Group : .
N HC level, mcmol/Il Serum folate, MMA, urine excretion,
o PLP-effect, % ..
mcg/l mcg/g of creatinine
Apparently healthy individuals, n=30
1 9.35+0.57 0.23 -0.41* -0.22
Patients with CKD-I, n=35
2 10.7£0.72 0.18 -0.38* 0.16
Patients with CKD -Il, n=31
3 15.4+£1.45 0.13 -0.48* 0.19
Patients with CKD -lll, n=43
4 21.9+0,43 -0.10 -0.43* -0.02
Patients with CKD -1V, n=14
5 26.7+2.1 0.05 -0.4*% 0.12

Note: * - significance of correlation relationship.

was equal in the studied healthy persons and in the patients
with CKD and was not influenced by CKD degree.
Somewhat different data were obtained after evaluation
of vitamin B, status determining its serum level by direct
(microbiologic) method. The test with high diagnostic value
for detecting vitamin B, deficiency proved to be serum folic
acid contents and that for vitamin B , deficiency - excretion
of methyl-malonic acid [12]. The data received, presented
in Table III, are indicative of the fact that folic acid level
gradually decreased insignificantly in the patients with CKD
proportionally to the degree of renal insufficiency.
Significant decrease of folic acid concertration was revealed
in CKD-IIT and CKD-1V patients. Those patients had higher
frequency of marginal folate deficiency — in 34.9% and 35.7%
of cases, respectively (P <0.05 according to Chi-squre test
when compared to groups 1 and 2). Folate deficiency was

found only in one person of the control group. A total of 29
cases of folate deficiency or marginal deficiency (23.6%) were
diagnosed in the patients of groups 2-5 (123 individuals).

Supply of vitamin B, , was determined by methyl-malonic
acid (MMA), its urine excretetion increased in inverse
proportion to concentration of that vitamin in blood. The
MMA excretion indices were not found to vary among
all the patients, in no occasion deficiency was revealed
(Table IV). Higher proportion of persons with marginal
deficiency was found only in CKD-IV patients. The total
number of patients having marginal deficiency of vitamin
B, was 21 (17.1%).

Additional statistical analysis found no relationship be-
tween HClevel in blood plasma and indices of vitamins B
and B, supply (Table V), unlike folate - its level appeared
to be the least in the persons with higher HC level.
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Table VIL. Vitamin B, supply in dialysis patients, the control and in the patients with no signs of renal failure (M£m, P)

Folate supply
Studied individuals Serum folate level, mcg/I Normal Marginal Deficiency
>6 mcg/l 3-6 mcg/l <3 mcg/l
Practically healthy individuals, 26 3 1
n=30 767025 86.7% 10% 3.33%
CKD-I, 31 4
n=35 7:29%0.17 88.6% 11.4% 0
CKD-V, . 1 14
n=25 6.0+0.24% 4494 5694 0

Notes: * — significance of differences with the group of healthy individuals; # — significance of differences with the group of patients with chronic

glomerulo- and pyelonephritis with no CKD.

In addition, potential correlation relationship between
three factors — plasma HC level (factor 1), vitamin status
(separately by vitamins B, B, and B, - factor 2), and de-
gree of CKD (factor 3) - was studied in comparison with
apparently healthy individuals. The data received are given
in Table VI, they are indicative of the absence of correlation
between all three factors concerning vitamins B, and B ,
(in all cases index t was less than 2.2, P>0.05). But there
was significant inverse relashionship between plasma levels
of HC and folic acid even in healthy individuals. Similar
relationship between those indices by its direction and
intensity, was observed in CKD-I, CKD -II and CKD -III
groups of patients (t=2.38, 2.36, 2.95 and 2.56, respectively;
P<0.05 in all cases). Only in group 5 (CKD-IV) the tenden-
cy or weak correlation between them was revealed (r=0.4;
t=1.51), possibly because of a small number of patients in
the group (14 persons). Even in the same index r=0.4 the
result would have been significant if the group had con-
sisted of 28 persons (n=28, t=2.23, P<0.05).

Significant inverse relashionship between plasma levels
of HC and folic acid detected in studied patients made it
possible to calculate the role of folate in HC concentration
decrease. Actually, with augmentation of renal failure signs,
plasma HClevel in the patients with CKD increased in the
group as a whole, but in some individuals it was partially
dependent on folic acid level, and its high concentration
inhibited the indicated action of CKD. After absolute dif-
ference between folate and HC concentrations had been
determined in each group as compared to the next one with
higher degree of CKD, relative percentage concentration
of folic acid and its specific gravity were calculated. Hy-
pohomocysteinemic contribution of folic acid was found
to be 15.8%.

Because of direct assosiation of HC metabolism with
folate status, Table VII presents the data on the level of
that vitamin supply in dialysis patients.

Folate supply in dialysis patients appeared to be 22%
lower than in the control group and 18% lower than in the
patients with CKD-I. It is noteworthy that more than a half
dialysis patients (56%) had marginal folate deficiency, while
there were only 10% of such persons in the control group.
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DISCUSSION

Thus, the study of plasma HC concentration first con-
ducted in Ukrainian population of patients with CKD
revealed nomal HC level in 26 (17.6%), subnormal - in
35 (23.6%), and HHC - in 87 patients (58.7%). HHC was
found to increase together with the increase of CKD stage.
For example, an average HC contents in the patients with
CKD-1V was significantly higher by 21.9% and 73.4% than
in those with CKD-III and CKD-II, respectively, and the
number of persons with HHC among the patients with
CKD-IV significantly exceeded the proportion of those
with HHC among the patients with CKD-II and CKD-I
in 2.9 and 3.8 times, respectively.

According to the data from literature, homocystein level
is closely correlated to the severity of kidney damage, and
it is significantly higher in the patients with terminal than
initial stage of renal failure. An important role of kidneys
in elimination of HC from blood plasma has been shown
in other studies as well [13].

The study of vitamins B, B, B , status revealed unsatis-
factory supply of those vitamins in both practically healthy
individuals and in the patients with CKD. Deficiency;,
or marginal supply of vitamins B, B,, B, was found in
26.7% - 13.3% of apparently healthy individuals and in
26%, 23.5% and 17.1% of patients with CKD, respectively.
The deficiency of those nutrients (except folate) proved
to be independent of renal insufficiency stage. There were
no significant differences in average indices of pyridoxin
and cobalamin as well as in proportion of persons with
marginal supply of those vitamins among the patients with
various stages of renal failure. Only the level of folic acid
significantly decreased proportionally to the increase of
renal failure. While marginal folate supply occurred in one
of ten patients among those with CKD-I, it was detected
in one of two dialysis patients.

Literature data indicate the deficiency of B vitamins to be
a common occurrence among the patients with CKD [14].
Glomerular filtration rate in the patients with CRF was
shown to be assosiated with low folic acid level [15] while
vitamin B, supply is not assosiated with microalbuminuria

12
[16]. It is noteworthy that some authors showed an addition-
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al administration of folate and vitamin B, to prevent the
progression of CKD in a high proportion of patients [17, 18].
At the second stage of the study we tried to find the rela-
tionship between the changes in vitamin B, B, B, status
and plasma homocystein level. Plasma homocystein level
in CKD patients was proved to be closely assosiated with
folic acid status but not with cobalamin and pirydoxin
ones. Among the patients with optimal supply of vitamin
B, and B,, hyperhomocysteinemia occurred in 30.6% and
26.4% of patients, respectively, while in the patients with
deficiency of one of the vitamins - in 63.6% and 75.8% of
cases. Pathogenetic role of vitamin B,in HHC formation
among CKD patients was additionally confirmed by cor-
relation analysis (r=-0.38 - -0.48). Therefore, a large pro-
portion of studied patients with CRF was believed to have
marginal, i.e. virtually moderate folate deficiency which can
be partially the reason of HHC syndrome development.
So, folate-independent and folate-dependent ways of HC
metabolism were suggested in renal insufficiency.

CONCLUSIONS

1. In the patients with chronic renal failure normal ho-
mocysteine level was revealed in 26 patients (17.6%),
subnormal - in 35 (23.6%), and hyperhomocysteinemia
- in 87 persons (58.7%). Hyperhomocysteinemia was
found to increase together with the increase of chronic
kidney disease stage.

2. Supply of vitamins B, B, B,, was lower in the patients
with chronic kidney disease than in apparently healthy
individuals. Deficiency, or marginal supply of vitamins
B,, B,, B, was detected in 26.7% (B,) and13.3% (B,) of
apparently healthy individuals and in 26%, 23.6% and
17.1%, respectively, of chronic kidney disease patients.
At the same time only the level of folic acid significantly
decreased proportionally to the increase of chronic
kidney disease stage.

3. In the patients with chronic kidney disease homocys-
tein level was found to be closely associated with folic
acid status but it was independent of pyridoxin and
cobalamin status.

Directions for future research involve the search for effec-

tive means of hypercysteinemia correction in the patients

with chronic kidney disease by normalization of vitamin
status in such patients.
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ABSTRACT

Introduction: In recent yearsin Ukraine, as in the entire world, there has been an increase in cases of domestic injuries with a raise in the number of patients with craniocerebral
trauma and its consequences.

The aim of our research was to study clinical symptoms, the state of free radical oxidation, aggregate and hemocoagulative properties of blood in patients with mild craniocerebral
trauma.

Materials and methods: We conducted comprehensive clinical and laboratory examination of 34 patients with mild craniocerebral trauma and 20 apparently healthy patients
(the control group). The diagnosis was made under ICD-10. The verification of the diagnosis was based on data from clinical examination, neurological status of neuroimaging
(computer tomography and magnetic resonance imaging). The study group included 24 men and 10 women aged from 19 to 40. In addition, 20 apparently healthy individuals of
the same age were examined, who comprised the control group (14 men and 6 women). In the blood parameters of all patients, we examined free radical oxidation, hemostasis
and aggregation properties of platelets.

Results: The conducted study revealed clinical disturbances, changes in the parameters of free radical lipid oxidation, coagulation and microcirculatory hemostasis. Conclusions:
All patients with mild craniocerebral trauma, develop disturbances in the form of symptoms of microorganic lesion of the central nervous system: convergence weakness in
100% of patients, Mann's symptom (76.4%), disruption of the function of the cranial nerves (58.8%), signs of pyramidal insufficiency (68.4%), vestibular disorders (94.1%),
autonomic vascular dysfunction (100%). Mild craniocerebral trauma is accompanied by the activation of free radical lipid oxidation processes, decreased activity of antioxidant
enzymes, hypercoagulation, and increased aggregation properties of platelets.

KEY WORDS: mild craniocerebral trauma, free radical oxidation, hemostasis

INTRODUCTION

In recent years in Ukraine, as in the entire world, there
has been an increase in cases of domestic injuries with a
raise in the number of patients with craniocerebral trauma
and its consequences [1,2]. Increasing urbanization and
industrialization, a sharp increase in the number of vehi-
cles, increased population migration, rising frequency of
military conflicts, widespread engagement of young people
in traumatic sports, and other circumstances, characteristic
of the modern way of life, led to a progressive increase in
injuries, especially craniocerebral traumas [3]. According
to the World Health Organization, more than 10 million
people are traumatized every year in the world, and the
number of patients with craniocerebral trauma (CCT)
increases by 2% every year. CCT annually constitutes from
2.3 to 6 cases in different regions of Ukraine (an average
of 4-4.2 per 1000 of population) [4]. In Ukraine, from 10
to 11 thousand people die of craniocerebral injury every
year, that is, the mortality rate is 2.4 per 10 thousand [3].
Over the past 10 years, the incidence of CCT in Ukraine
has more than doubled, with the annual number of victims
of up to 200.000.
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The consequences of CCT lead to a reduction in work-
ing capacity and disability in patients depending on the
severity of the injury and related injuries. Only 7% of
survivors recover [5]. Within 2-10 years after the trauma,
90% of patients with CCT have neurological deficits and
psychiatric disorders [6]. Therefore, neurotraumaticism
remains a relevant social problem [1-6].

One of the main causes of brain function impairment is
the disruption of blood flow as a result of increased local
intracerebral pressure. Changes in the intracranial pressure
are possible in the direction of its increase or decrease. In
clinical practice, there is most often a stable, or short-term
increase in pressure, the so-called hypertension syndrome.
Less common, but with no less importance, one can ob-
serve pressure decrease (hypotension syndrome). The
liquor-distension syndrome occurs in various diseases of
the brain, including those with traumatic lesions [7].

In the pathogenesis of CCT, hydrodynamic forces and
liquor wave affect the limbic-hypothalamic-reticular sys-
tem, which leads to neurohumoral and vegetative-vascular
disorders. Clinically, this is manifested by the development
of cerebral symptoms, symptoms of cerebral dysfunction,
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Table I. Clinical manifestations of liquor-distension syndrome

Complaints Patients, % (n = 34)

Headache 100
Vertigo 89.5
Nausea 63.2
Vomiting 26.3

Head noises 21
Pain in the eyeballs 263
Grogginess 15.8

Loss of consciousness 21

Table II. Indicators of the prooxidant-antioxidant system and lipid metabolism

Indicators Healt:zzpoeople CCTnp:;Lents
PRE, % 1.88+£0.17 1.33+0.11; p,<0.05
MDA before incubation, mmol/ | 5.26 £0.57 8.2+0.6;p,<0.05

MDA after incubation, mmol/ | 9.8+04 14.56 £0.73; p,< 0.05
DC, mmol/ | 49.79 £ 0.55 56.23 £1.21; p,<0.05

Atherogenic lipoproteids, g/I 421+0.19 6.12+0.78; p, < 0.05

SOD, c.u. 1.17 £ 0.04 0.94+0.05; p, < 0.05

Catalytic index, c.u. 3.25+0.14 243 +0.25;p,<0.05
Ceruloplasmin, mg/I 163.2+4.23 142.15+8.21; p, < 0.05

Note: p, — comparison of the indicators of the main group with the indicators of the control group

neurasthenic and psychopathic syndromes [8]. There
are generalized vascular disorders due to changes in ho-
meostasis, antioxidant defense with the development of
hypertension syndrome [9].

Despite numerous studies conducted, many issues in
this direction remain understudied. Among the mecha-
nisms of the development of liquor-distension syndrome,
the relationship between processes of lipid peroxidation,
antioxidant enzymes, coagulation and microcirculatory he-
mostasis is becoming increasingly important and relevant.

THE AIM

The aim of the research: to study the clinical symptoms,
the state of free radical oxidation, aggregation and hemo-
coagulative properties of blood in patients with mild
craniocerebral trauma.

MATERIALS AND METHODS

A comprehensive clinical and laboratory examination of
34 patients with mild craniocerebral trauma was conduct-
ed. The diagnosis was made in accordance with ICD-10.
The verification of the diagnosis was based on the data of
clinical examination, neurological status of neuroimaging
(computer tomography and magnetic resonance imaging).
The main group included 24 men and 10 women aged from
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19 to 40 years. In addition, we examined 20 apparently
healthy persons of the same age (14 males and 6 females),
who constituted the control group.

Indicators of free radical blood oxidation, hemostasis
and platelet aggregation properties were studied in the
blood of all patients. In conducting research, we defined
the methods that characterize platelet aggregation, lipid
peroxidation, antioxidant enzymes activity, blood coagu-
lation. We conducted statistical processing of the results
of the study. The basis for choosing research methods was
the manual in experimental and clinical studies in biology
and medicine [10].

RESULTS

When conducting a comprehensive clinical examination,
the main complaints of patients with mild CCT were as
follows: diffuse headache, which intensified in the morning,
accompanied by nausea, vomiting, dizziness, grogginess,
pain when moving the eyeballs; in some cases there was
an asymmetry of the face, diplopia. In addition, patients
complained of marked general weakness, fast fatigability,
absent-mindedness, worsening of sleep, decreased work-
ing ability, and sometimes attacks of loss of consciousness
(short-term, without seizures). Characteristics of clinical
manifestations of liquor-distension syndrome are present-
ed in Table I.
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Table 11 Indicators of blood coagulation and microcirculatory hemostasis

Indicators Healt:zzpoeople CCTnp:;:‘ents
Fibrinolysis,sec 200+3 235+9;p, <0.05

Recalcification time, sec 1285+1.8 117.5+£4.1;p, <0.05
Thrombin time, sec 12.82+1.07 10.31£0.68; p, < 0.05
Prothrombin time, sec 17.18+£0.9 17.11£0.7; p, > 0.05
AT-lIl, sec 19.82+£0.78 19.23 £0.64; p, > 0.05
Fibrinogen, g/I 2.11+0.19 3.14£0.21; p, <0.05
Platelets, x 10° 215.8+4.2 200.1+4.3;p, > 0.05
Aggregation height, cm 39+0.13 4.32£0.19; p, > 0.05
Aggregation time, min 11.6£0.96 4.58+0.28; p,<0.05
Aggregation angle (degree) 30.85+0.98 45.7 £0.94; p, < 0.05
TAlL % 51.78 £1.65 53.35£1.15; p, > 0.05

Note: p, — comparison of the indicators of the main group with the indicators of the control group

During the objective neurological examination, the
symptoms of microorganic lesion of the central nervous
system were revealed: weakness of convergence in 100% of
patients, Mann’s symptom (76.4%), craniocerebral nerve
function disorder (58.8%), signs of pyramidal insufficien-
cy (68.4%), vestibular disorders (94.1%), vegetovascular
dysfunction (100%).

In analyzing the parameters of free radical lipid oxida-
tion, the following changes were found in patients: the
level of malondialdehyde accumulation increased reliably
by 55.8% as compared with the control group, the level of
diene conjugates — by 12.9%, peroxide resistance of eryth-
rocytes was reliably reduced by 29.6%. At the same time,
there was a significant decrease in the activity of superoxide
dismutase (24.5%), catalase (33.7%) and ceruloplasmin
(14.8%). In patients of the main group, we observed dis-
rupted lipid metabolism, in particular, increased level of
atherogenic lipoproteins by 45.4% as compared with the
control group (Table II).

As our studies have shown, the main group of patients
develops a tendency to hypercoagulation and a decrease
in the process of fibrinolysis. This is indicated by the
reduction of recalcification time by 8.6%, thrombin time
— by 24.3%, reduction of fibrinolytic activity by 17.5%,
increased amount of fibrinogen by 48.8%. We did not
detect reliable changes in prothrombin time and anti-
thrombin III (Table III).

When studying the indicators of microcirculatory hemo-
stasis, we found that in the main group, the time of platelet
aggregation reduced by 2.5 times, and the aggregation
angle increased by 48.1%. The obtained results allowed us
to establish the fact of increased platelets pro-aggregation
activity. However, the total index of platelet aggregation did
not significantly differ in patients of the main and control
groups. This suggests that the percentage of platelets that
formed aggregates was virtually unchanged in the exam-
ined groups.

DISCUSSION

It is known that pathogenesis of structural and functional
changes in the brain due to craniocerebral trauma is as-
sociated with a mechanical factor. Under the influence of
trauma, hydrodynamic forces and liquor wave affect the
limbic-hypothalamic-reticular region, which leads to vari-
ous neurohumoral metabolic and endocrine, vegetative and
vascular disorders. After the injury, patients report varying
degrees of cerebrospinal symptoms: cerebral dysfunction,
intellectual and mnestic impairment, changes in the psy-
cho-emotional sphere, which include a wide range of dis-
orders within neurasthenic and psychopathic syndromes.

Injury directly affects membranes, ion channels of axons,
neurons and astrocytes, as well as cerebral blood flow and
brain metabolism, which can be clinically manifested by
various neurological disorders, including complete disin-
tegration of brain activity.

In the process of injury, there is a disruption of both ox-
ygenation and perfusion of the brain. In direct damage to
neurons at the time of injury, there is a massive ion output
and neurotransmitters into the extracellular space.

At the moment of injury, there is an excessive intake of
glutamate, which launches the excitotoxicity mechanisms.
Excessive stimulation of the NMDA receptors leads to
active intake of calcium into the cell, followed by edema
of the organelles and membranes, to necrosis or apoptosis,
leading to death of the nerve cells.

All this leads to the fact that the sustained craniocerebral
trauma, even at its easy degree, is far from always passing
without a trace. Various consequences of the injury can
appear both during the acute period and many years after
the sustained craniocerebral trauma.

The consequences of craniocerebral trauma are extremely
diverse, they include neurological pathology, which is man-
ifested in the form of individual residual effects of trauma.
The process can last from several months to several years
and is accompanied by the emergence of new neurological
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and neuropsychological symptoms, including cognitive
impairment. Significant activation of lipid peroxidation
and depletion of the antioxidant enzyme system, associated
structural and functional changes characterize the post-trau-
matic stage of traumatic brain damage of moderate severity.

Our research using the experimental model (emotion-
al-pain stress) in other diseases, such as generalized peri-
odontitis and galvanosis, revealed disorders as a state of
free radical oxidation, activity of antioxidant enzymes and
hemostasis [11-16]. The above-mentioned studies prove the
interrelation between the processes of free radical oxidation
and hemocoagulative properties of blood. It has been es-
tablished that the high level of free radical reactions against
the background of reduced level of antioxidant defense can
lead to significant disorders of the hemostasis and fibrino-
lysis system up to the development of local disseminated
intravascular blood coagulation. Similar data were obtained
in patients with mild craniocerebral trauma, indicating the
need for correction of these processes in patients.

CONCLUSIONS

1. All patients with mild CCT develop disturbances in the form
of symptoms of microorganic lesion of the central nervous
system: weakness of convergence in 100% of patients, Mann's
symptom (76.4%), dysfunction of cranial nerves (58.8%),
signs of pyramidal insufficiency (68.4%), vestibular disorders
(94.1%), vegetovascular dysfunction (100%).

2. Craniocerebral trauma of a mild degree is accompanied by
activation of processes of free radical oxidation of lipids,
decreased activity of antioxidant enzymes, hypercoagu-
lation, increase in the aggregation properties of platelets.
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ABSTRACT

Introduction: Infusion therapy is animportant component in the treatment of patients with acute ischemic stroke (AIS).

The aim: Compare the dynamics of changes neurological deficiency in the application of solutions: 0.9% NaCl, HES 130, HAES-LX-5% and mannitol 15% in patients with AIS.

Materials and methods: The study included 100 patients with AIS. As the investigated solutions were used: isosmolar 0.9% NaCl, hyperosmolar mannitol 15%, colloid-isoosmolar HES
130, colloid-hyperosmolar HAES-LX-5%. The control group received only 0.9% NaCl compared: 0.9% NaCl+HES 130, 0.9% NaCl+-HAES-LX-5%, 0.9% NaCl+mannitol 15%. The evaluation
of treatment efficacy (magnitude of neurological deficiency) was performed daily for 7 days using the Glasgow Coma Scale (GCS), Full Outline of UnResponsiveness (FOUR) Score, National
Institutes of Health Stroke Scale (NIHSS) and BIS-index.

Results: The conducted research showed that the application of 0.9% NaCl and mannitol did not have a significant effect on the dynamics of neurological deficits according to the GCS, FOUR
and NIHSS scales for 7 days of observation (p>0.05). The use of HES 130 contributed to a statistically significant improvement in the parameters of the GCS (p<0,05), which is confirmed by
significant changes in the BIS-index (p<0,05) during a seven-day infusion therapy. The most significant positive changes were observed in the group with HAES-LX-5%, which was marked
by an improvement in the neurological state during 7 days treatment acoording to the GCS, FOUR and BIS index (p<0.05).

Conclusions: The intergroup analysis of the neurological deficiency confirmed the worst result of treatment in the group with mannitol (p<0,05) and the best result with

HAES-LX-5% (p<0,05).

KEY WORDS: acute ischemic stroke, infusion therapy, 0.9% NaCl, HES 130, mannitol, HAES-LX-5%

INTRODUCTION
Today mortality from acute ischemic stroke (AIS) is one
of the leading causes of mortality worldwide [1, 2]. Neu-
rological examination of patients with acute stroke is a
compulsory component of not only diagnosis of stroke,
but also objectification of the severity of AIS, the dynamics
of treatment efficacy, the severity of neurological chang-
es. Today’s most popular neurologycal scales are NIHSS
(National Institutes of Health Stroke Scale), FOUR (Full
Outline of UnResponsiveness), Glasgow Scale [3, 4].
Infusion therapy is an important component in the
treatment of patients with AIS and at the same time one of
the most difficult problems in the complex of conservative
treatment of these patients. As modern literary sources
show, the clear principles of infusion therapy in patients
with AIS have not yet been established by evidence-based
medicine [5, 6]. Today, the question of choosing an op-
timally effective infusion strategy in patients with AIS
remains open: the optimum composition, dose, control
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of the infusion volume, the definition of the endpoints of
the effectiveness of therapy is the subject of discussion. At
present, there are no clear reccommendations for the infu-
sion therapy algorithm in the treatment of AIS [3, 5, 6].

The problem of determining the optimal qualitative com-
position of infusion solutions with AIS remains unresolved
and requires additional research. It is still unclear whether
should use the one solution or combination of several when
conducting intensive care in patients with AIS [5, 6].

Taking into account the above-mentioned information
the problem remains little-known about the influence of
different types qualitative composition infusion solutions
on the neurological deficits in patients with AIS .

THE AIM

Compare the dynamics of changes neurological deficiency
in the application of solutions: 0.9% NaCl, HES 130, HAES-
LX-5% and mannitol 15% in patients with AIS.
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MATERIALS AND METHODS

The study included 100 patients with AIS (non-differ-
entiated by pathogenetic subtype). Randomization was
performed using random numbers. The average age of
patients was 71.84 + 1.67 years, of which 47 were men and
53 women. The study included patients whose body weight
did not exceed 120 kg. The study groups did not differ in
age composition, severity of disease and other outcomes
that could affect the final results of the study.

Diagnosis of AIS was established on the basis of computer
tomography data. The main criterion for the selection of
patients was the presence of AIS in patients and distur-
bances of consciousness on a scale of Glasgow 12 points
and below, but not less than 4 points at admission (average
was 12 points). Investigated solutions:

Anisosmolar 0.9% NaCl solution in 1 ml as a crystalloid
base contains sodium chloride 0.009 g, theoretical osmo-
larity — 308 mosmol/l.

The colloid-isosmolar solution hydroxyethylcrystal 6%
130/04 (HES 130) contains 1000 ml of colloidal base (O-2-hy-
droxyethyl) starch (molar substitution degree — 0.4; average
molecular weight - 130000 Da) 60.0 g, sodium chloride 9.0 g,
auxiliary substances: sodium hydroxide (for pH correction),
hydrochloric acid (for pH adjustment), water for injection -
up to 1000 ml, electrolytes: Na*-154 mmol/l; CI'-154 mmol/l,
theoretical osmolarity — 308 mosmol/l.

The colloid-hyperosmolar HAES-LX-5% solution (reg-
istered in Ukraine in 2013 under the name «Gekoton»),
which contains as a colloidal basis poly (0-2-hydroxyeth-
yl) starch (average molecular weight of 130,000 Daltons,
the degree of molecular substitution 0.4) - 5%, as well
as polyether alcohol xylitol - 5%, sodium lactate - 1,5%,
sodium chloride - 0,8%, potassium chloride - 0,03%, cal-
cium chloride - 0,02%, magnesium chloride - 0.01%. The
ionic composition of the drug: Na*-270.7 mmol/l, K*-4.0
mmol/l, Ca**-1.8 mmol/l, Mg**-1.1 mmol/l, CI'-146.6
mmol/l, CH3CH (OH) COO"-133.8 mmol/l. Theoretical
osmolarity - 890 mosmol/l.

A hyperosmolar solution of mannitol 15% (mannitol)
- hyperosmolyar crystalloid solution 1000 ml contains
of mannitol solution 150 g, auxiliary substances: sodium
chloride - 9 g, water for injections to 1 liter, theoretical
osmolarity - 1131 mosmol/l.

Patients with AIS were divided into 4 groups: group of
0.9% NaCl (25 patients): patients receiving 0.9% of NaCl in
addition to baseline therapy for 7 days; group of HES 130
(25 patients): patients who received 0.9% NaCI+HES 130 in
addition to baseline therapy for 7 days; group of HAES-LX-5%
(25 patients): patients who received 0.9% NaCl+HAES-LX-5%
in addition to baseline therapy for 7 days; group of mannitol
(25 patients): patients who received 0.9% NaCl+mannitol in
addition to baseline therapy for 7 days.

Infusion solutions were injected intravenously (i/v) at
a dose of 2.5 ml/kg at a frequency of 2 times a day; infu-
sion was started immediately upon confirmation of the
diagnosis, and then every other day every 12 hours during
7 days. The control group patients received only 0.9%
NaCl from infusion solutions were taken, the comparison
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groups patients received: 0.9% NaCl+HES 130 or 0.9% Na-
CI+HAES-LX-5% or 0.9% NaCl+mannitol. The comparison
groups received not only the test solution at a fixed dose,
but also a 0.9% solution NaCl, as, in general, to refuse this
solution is impossible. The amount of 0.9% NaCl and the
daily volume of infusion (i/v) in each study group did not
differ significantly. The total volume of intravenous infu-
sion per day amounted to an average of 1000 [800; 1300].
Basic therapy was determined according to the Order of
the Ministry of Health of Ukraine dated 03.08.2012 Ne 602.

The evaluation of treatment efficacy (level of neurolog-
ical deficiency) was performed daily for 7 days using the
Glasgow Coma Scale (GCS) [7], Full Outline of UnRe-
sponsiveness (FOUR) Score/Scale [8], National Institutes
of Health Stroke Scale (NIHSS) [9], and BIS-index [10].
Statistical processing of the results was carried out using
methods of variation statistic and using a program Stat-
Soft «Statistica» v. 6.0. The parametric criterion t Student
was used for normal distribution, the non-parametric
Mann-Whitney U test, was used - in its absence, the
Wilcoxon matched pairs test - to determine significant
changes in the dynamics of inside the group. The statisti-
cal significance of the difference between the comparative
values was considered probable at p<0.05.

RESULTS

The conducted study showed that manifestations of neu-
rological deficiency were noted in all observation groups
on 1* day (table I). Thus, for the GCS the average level of
consciousness was 12 points for 3 groups, except for the
HAES-LX-5% group, where the average score was 10 points.
The evaluation of the GCS in groups with 0.9% NaCl and
patients with mannitol showed no significant difference in
the variation of this indicator within 7 days of treatment
(p>0.05). What can not be said by analyzing the group of
HES 130, which shows a significant difference in the evalua-
tion of seven-day therapy from the 1% to the 4™ day (p=0.05)
and from the 1* to 7 day (p=0.01). The similar positive
dynamics of the GCS, as in the HES 130 group, was observed
in the group with HAES-LX-5%, but more indicative: the
assessment of the seven-day therapy in this group from 1 to
4™ day showed a statistical significance of changes (p=0.01)
and from the 1% to 7 day (p=0.004).

Analysis of the scale FOUR in groups with 0.9% NaCl, HES
130, and mannitol showed no significant difference in the
variation of this indicator within 7 days of treatment (p>0.05).
Only patients with HAES-LX-5% received a positive, signifi-
cant neurological dynamics according of the scale FOUR from
the 1 to the 4" day of treatment (p=0.009) and from the 1*
to the 7" day (p=0.0006).

The intra-group analysis of NIHSS scores in patients of
all 4 groups did not show a significant difference of this
indicator within 7 days of treatment (p>0.05).

Dynamic analysis of the BIS-index showed that there was
a significant positive dynamics in the treatment from the
1 to the 7™ day for the groups: 0.9% NaCl (p=0.04), HES
130 (p=0.01) and HAES-LX-5% (p=0.005). In the group
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Table I. Dynamics of changes in the neurological status of patients with acute ischemic stroke on the background of seven-day therapy with investigated

infusion solutions

Multiple comparisons of mean ranks for all

Indexes Days groups, p-values (2-tailed)
1 (n=25) 4 (n=25) 7 (n=25) 1-4 1-7 4-7
NacCl 0,9%

GCS (points) 2(11;12) 12(8; 14) 14(10; 15) 1.00 0.27 0.72
FOUR (points) 4(13;15) 15(11;16) 16 (12;16) 1.00 0.78 1.00
NIHSS (points) 7(13;20) 17 (10; 22) 13 (4; 20) 1.00 0.73 0.95
BIS-index (%) 0(72; 84) 84 (65;92) 90 (80; 98) 0.74 0.04 0.53

HES 130

GCS (points) 12(9;12) 13(11;15) 13(10; 15) 0.05 0.01 1.00
FOUR (points) 14 (12;15) 15(13;16) 15(12;16) 0.27 0.37 1.00
NIHSS (points) 16 (12; 22) 16 (10; 23) 14 (10; 23) 1.00 1.00 1.00
BIS-index (%) 76 (70; 80) 81(72;98) 87 (73;98) 0.04 0.01 1.00

HAES-LX-5%

GCS (points) 10(9;12) 13(12;15) 14(12;15) 0.01 0.004 1.00
FOUR (points) 13(11;14) 15(13;16) 16 (14; 16) 0.009 0.0006 1.00
NIHSS (points) 18 (16; 21) 13(8;17) 12 (5;15) 0.32 0.21 1.00
BIS-index (%) 73 (70; 80) 84 (80; 90) 80 (72; 86) 0.002 0.005 0.04

Mannitol

GCS (points) 12(10;12) 10(8;12) 12(10; 14) 0.90 1.00 0.29
FOUR (points) 13(12;14) 11(10; 14) 11(10; 14) 0.47 0.50 1.00
NIHSS (points) 1(14; 23) 22(19; 24) 20 (15; 23) 0.77 1.00 0.41
BIS-index (%) 78 (70; 82) 70 (60; 78) 74 (70; 88) 0.44 1.00 0.15

with mannitol was not observed a significant intra-group DISCUSSION

difference in the changes of this indicator during 7 days of
observation (p>0.05).

Analyzing the initial level of intergroup neurological
deficits (table II) for all studied groups, we can say that
there is no statistically significant difference amoung the
groups (p>0,05) according to the GCS, FOUR, NIHSS and
BIS-index. It shows the relative initial intergroup identity
of patients according to neurological deficits.

On the 4™ day of study should be noted statistically sig-
nificant deterioration of the neurological status of patients
who receive mannitol compared to HAES-LX-5%: GCS
(p=0.02), FOUR (p=0.01), NIHSS (p=0.001), BIS-index
(p=0.008), and HES 130: GCS (p=0.03), FOUR (p=0.03),
BIS-index (p=0.05). Comparison of other groups did not
show a significant difference in neurological deficit during
4-days observation period.

Dynamic intergroup analysis of the neurological deficit
at the 7 day of observation confirmed a similar picture,
as in the 4" day. Thus, the statistical deterioration of the
neurological status of patients in the intergroup analysis
was reliably noted only in the group with mannitol com-
pared to HAES-LX-5% by the indicators: FOUR (p=0.02),
NIHSS (p=0.02), HES 130: FOUR (p=0.04), 0.9% NaCl:
FOUR (p=0.02). Other intergroup indices did not have a
significant difference (p>0.05).

The modern treatment tactics of patients with AIS re-
quires a multimodal approach, both in diagnostics and
in treatment. The main endpoints of infusion therapy in
such patients are the normalization of fluid balance and
blood pressure levels to restore optimal perfusion in the
area of ischemic brain damage.

Undoubtedly, the main points of infusion therapy
in neurointensive therapy are reducing mortality and
disability in patients with AIS. The level of neurological
deficits in patients with severe ischemic stroke can today
be one of the main markers of effectiveness of treatment.
Today, determination of the level of neurological deficits
precisely with help of scales: FOUR and NIHSS has proven
validity and faithfulness. The use of the abovementioned
scales from the onset of treatment and the analysis in the
dynamics provides the opportunity to predict the possible
outcome of the treatment of neurological patients [4].

Assessing the efficiency of the scales used today, we can
say that the FOUR scale has some advantages over the
Glasgow coma scale, namely: it details the neurological
status more precisely, gives an assessment of the respira-
tory pattern. The evaluation of the FOUR scale was one
of the main points in the analysis of the effectiveness of
the therapy, as this scale provides additional information
on the prognosis in patients with low score of the GCS.
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Table II. Overall dynamics of changes GSC, FOUR, NIHSS and BIS index in different groups

Groups Multiple comparisons of mean ranks for all groups,
p-values (2-tailed)
Indexes L 2 3 i
HAES- .
NaCl = HES130 |y 5o ~Mannitol = oy y P13 P14 P23 P24 P34
n=25 n=25 n=25
n=25

1day
GCS (points) 12(11;12)  12(9;12)  10(9;12) 12(10;12) 1,00 0,10 1,00 1,00 1,00 0,86
FOUR (points)  14(13;15) 14(12;15) 13(11;14) 13(12;14) 1,00 0,10 0,62 1,00 1,00 1,00
NIHSS (points)  17(13;20) 16(12;22) 18(16;21) 21(14;23) 1,00 1,00 0,51 1,00 1,00 1,00
BIS-index (%)  80(72;84) 76(70;80) 73(70;80) 78(70;82) 0,24 0,33 1,00 1,00 1,00 1,00

4 day
GCS (points) 12(8;14) 13(11;15) 13(12;15) 10(8;12) 1,00 1,00 0,90 1,00 0,03 0,02
FOUR (points)  15(11;16) 15(13;16) 15(13;16) 11(10;14)  1.00 1,00 0,29 1,00 0,03 0,01
NIHSS (points)  17(10;22) 16(10;23) 13(8;17) 22(19;24) 1,00 1,00 0,13 1,00 0,07 0,001
BIS-index (%) 84 (65;92) 81(72;98) 84(80;90) 70(60;78) 1,00 1,00 0,12 1,00 0,05 0,008

7 day
GCS (points) 14(10;15) 13(10;15) 14(12;15) 12(10;14) 1,00 1,00 1,00 1,00 1,00 0,50
FOUR (points) ~ 16(12;16) 15(12;16) 16(14;16) 11(10;14) 1,00 1,00 0,02 1,00 0,04 0,02
NIHSS (points)  13(4;20) 14(10;23) 12(515) 20(15;23) 1,00 1,00 0,33 0,84 0,81 0,02
BIS-index (%) 90 (80;98) 87(73;98) 80(72;86) 74(70;88) 1,00 1,00 0,61 1,00 1,00 0,56

The FOUR scale is a modification of the Glasgow scale for
neurological patients, it allows an objective assessment
of consciousness in patients with aphasia and/or with
mechanical ventilation device through an intubation
tube. The probability of an inpatient mortality is higher
in patients with the lowest score of the FOUR scale than
in patients with the lowest score on the Glasgow coma
scale [11]. Analysis of FOUR scores groups of patients:
0.9% NaCl, HES 130 and mannitol showed no significant
difference in changes in the given index within 7 days of
treatment (p>0.05). Only patients with HAES-LX-5%
received a positive, reliable neurological dynamics of
the FOUR scale from the 1* to the 4™ day of treatment
(p=0.009) and from the 1* to the 7 day (p=0.0006).
Today, one of the most commonly used and popular
is National Institute of Health stroke severity scale that
can reflect a general stroke severity profile (level of ev-
idence A) [3]. The data obtained from our intra-group
analysis of NIHSS scores in patients of all 4 groups did
not show a significant difference in the changes of this
indicator within 7 days of treatment (p> 0.05). How-
ever, the intergroup analysis of NIHSS scores showed
a significantly better result on the 4™ and 7™ day of
observation in patients with HAES-LX-5% compared to
the mannitol group (p<0.05), which most likely is due to
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the better ability of the colloid-hyperosmolar solution
HAES-LX-5% to restore and stabilize brain perfusion
in the zone of ischemic lesion.

The dynamics of neurological status in patients with AIS
has shown that in the group with colloidal-hyperosmolar
solution the most likely dynamics of restoration of the
neurological status during the acute period of ischemic
stroke was observed in comparison with other investigat-
ed solutions, which is in full agreement with the data we
have received regarding the effect of this solution on the
mortality of patients with AIS [12].

Based on the data obtained in our study of intensive care
in patients with acute ischemic stroke, one of the possible
and recommended strategies for infusion support in acute
cerebral ischaemia in patients with AIS may be the use
of isosomolyar 0.9% NaCl solution and polyfunctional
solutions (possibly colloidal-hyperosmolar), which com-
bining a number of polypharmacological effects that are
so necessary to combat acute cerebral ischemia.

CONCLUSIONS

1. The application of 0.9% NaCl and mannitol did not
have a significant effect on the dynamics of neurological
deficits according to the GCS, FOUR and NIHSS scales
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for 7 days of observation (p>0.05). The use of HES 130
contributed to a statistically significant improvement in
the parameters of the GCS (p<0,05), which is confirmed
by significant changes in BIS-index (p<0,05) during a
seven-day infusion therapy. The most significant posi-
tive changes were observed in the HAES-LX-5% group,
which was marked by an improvement in the neurolog-
ical state during 7 days treatment acoording to the GCS,
FOUR and BIS-index (p<0.05).

2. The intergroup analysis of the neurological deficiency
confirmed the worst reliable result in the mannitol
group: on the 4™ day compared to HAES-LX-5% with
the following indices: GCS (p=0.02), FOUR (p=0.01),
NIHSS (p=0.001), BIS-index (p=0.008) and HES-130:
GCS (p=0.03), FOUR (p=0.03), BIS-index (p=0.05); on
the 7" day in comparison with HAES-LX-5%: FOUR
(p=0.02), NIHSS (p=0.02), HES 130: FOUR (p=0.04)
and 0.9% NaCl: FOUR (p=0.02).
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ABSTRACT

Introduction: Organizational changes in the context of the transformation of the health system in Ukraine are based on deep and consistent structural and functional
transformations and directed to the providing of specialized care of appropriate quality and efficiency, which are the main target function and a prominent criterion for the
functioning of the national health system.

The aim: Theoretical substantiation of the ways of increasing the efficiency of specialized medical aid in patients with lung cancer.

Materials and methods: Accounting medical records were the main source for the investigation, along with that the results of sociological researches in oncological patients with
lung cancer and the results of expert estimation of the ways of increasing the efficiency of specialized aid for such kind of patients. Some methods were also used, such as system
approach and analysis, sociological method, methods of conceptual modeling and expert values.

Results: An increase of integral efficiency of a specialized medical aid for cancer patients in Ukraine could be reached by expected medical one (introduction of preventive,
diagnosticand therapeutic technologies); social one (healthy way of life; satisfaction by the quality and availability as primary as specialized medical aid) and economic efficiency
(reduction of economic losses because of disability; shortening of inpatient medical aid financing because of less number of patients with neglected stages of the disease). All
of that is grounded on the development and introduction of organizational medical technologies, directed on the early detection of lung cancer and provides justification and
development of an optimized model for the early detection of this disease.

Condlusions: The disadvantages and lack of efficiency of the existing system of specialized cancer care in Ukraine have identified the necessity of a systematic and integrated
solution of the problem of early detection of lung cancer based on the optimization of its model, based on the principles of systemicity and complexity, the use of modern science
and practice achievements in the management and organization of specialized medical care, application between sector interaction and improvement of its information and
communication and organizational-economic components.

KEY WORDS: specialized medical care, efficiency of medical aid, lung cancer

INTRODUCTION
Nowadays lung cancer in Ukraine is one of the most
spread oncological diseases in able-bodied age patients.
In the structure of oncological morbidity this kind of
ailment has 12,8 % [1]. In a global scale, lung cancer is
diagnosed in 1,2 million patients annually, and more
than 1 million deaths are caused by this kind of sickness
[2,3]. There is an interesting fact that 5-year survival rate
is lower in the states with the high standards of health
care is only 15 %, in the countries with a middle level of
medical development this number is barely reachable
5-7 %. National Cancer Institute published the data of
survival rate in patients with lung cancer in Ukraine.
Mortality of oncological patients in the period under one
year is 63,9 %, in comparison with 60 % in the USA, and
5-year survival rate in the USA is higher than in Ukraine
respectively 15 % and 9,4 % [4].

It is important to note the difference in the incidence
of lung cancer in different geographical regions, ranging
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from 5.3 to 99.7 per 100,000 population [5], according
to sex - the incidence is 6-10 times higher among men
than among women [6] and according to the place of
residence — among urban inhabitants, the incidence of
lung cancer is 15 % higher than that of people living in
rural areas [7]. In addition, numerous studies identified
the main risk factors for lung cancer, among which the
most important are tobacco use, chronic obstructive
pulmonary disease, industrial hazards, ionizing radiation
and low physical activity [8,9], and high mortality from
lung cancer among major nosological forms of malig-
nant neoplasms, which is largely due to the inadequate
effectiveness of the existing system of specialized medical
care for cancer patients, which is largely depends on the
volume of financing, organizational and technological
provision of the system of specialized cancer services,
the level of public confidence in the health care sector,
the socio-economic development of the country and its
regions, the economic differentiation of the population
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ELEMENTS OF THE MODEL FOR EARLY
DETECTION OF LUNGS’ CANCER

INCOMING MECHANISM OF
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o ) il PROVISION O
- diagnostics of the — DETECTIONOF
object of management, LUNGS’ CANCER
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prognostication - the choice
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- defining of subject- AND TECHNOLOGY | N METHODS strategy;
object links; - elaboration
- formulation of the of complex
problem, determination of measures;
of the value of the - formation
optimization 4 of reorganization
INFORMATION programme
BASIS,
COMMUNICATIONS
Object is an adult population of Ukraine; the main target is decreasing of lungs’ cancer mortality and increasing of survival of patients to the level of economically developed
countries by increasing of the level of detection of lungs’ cancer in the early stage

Figure 1. Optimized model for the early detection of lungs’ cancer for the population of Ukraine.

and its belonging to certain socio-economic groups, living
and working conditions, adherence to a healthy lifestyle
and a stage of disease detection [10].

Taking into account all above-mentioned problems
it is necessary to reform health care system of Ukraine.
Specialized medical aid has to be accessible, qualitative
and effective. Morbidity and mortality because of different
reasons (including cancer ones) have to be reduced. Pub-
lic health has to re-orient onto the preventive sphere and
propaganda of advantages of healthy lifestyle, improve-
ment of personnel policy and innovation development
of medical science.

THE AIM

Theoretical substantiation of the ways of increasing the
efficiency of specialized medical care for lung cancer
patients, working out and introduction of optimized
model of the early cancer detection are the main goals
of this publication.

MATERIALS AND METHODS

Organization of medical and sanitary care of lung cancer
patients is an object of research, an information bases
is accounting medical records of lung cancer patients
(1,306 observations), results of sociological investigations
of this kind of patients (339 observations), expert value
of the ways for increasing the efficiency of specialized
medical care for lung oncological patients (32 expert
conclusions).

Adequate scientific methods for Social Medicine were
used, such as system approach and analysis for the com-
plex investigation of lung cancer morbidity, sociological
method for the study and estimation of risk factors caused
this kind of disease, quality of medical care, way and
quality of life and their medical-social characteristics,
conceptual modeling for optimization of organizational
and functional model of the early detection of lung cancer
among the population of Ukraine and an expert values’
method for the estimation of grounded and optimized
model of the early detection of lung cancer among the
Ukrainian population, and prediction of its effectiveness.
All the methods applied in the research got the positive
conclusions of the Ethics Committee of the Kharkiv
National Medical University regarding their expediency
and the possibility of using it.

RESULTS AND DISCUSSION

Complex medical and social research has revealed and
proved the presence of restrictions in the system of
medical and sanitary provision of patients with lung
cancer, which is manifested, in particular, in reducing
the effectiveness of specialized medical care on the late
stages of detection. Accordingly, one of the main direc-
tions of increasing the efficiency and positive results
of the treatment of lung cancer among the Ukrainian
population should be the introduction of an effective
model of its early diagnostics, which will overcome the
problem of late detection of the disease, significantly
improve the efficiency of treatment for patients with
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Problem: High level of mortality and low level of survival of oncological patients with lungs’ cancer, caused by late diagnostics

Subjects and w
objects of

management
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1. The population requires a timely, safe, effective

and accessible way of detection and treatment of

lung cancer.

2. Medical workers, health care institutions are

needed of establishing of effective health system in

the field of diagnostics and treatment of lung

cancer, sufficient financing and resource provision

of the process, increasing of social significance and

social effect of this activity.

3. Community and society want the reduction

of social tension and increase of social protection,

improvement of socio-economic indicators,

increasing the level and quality of life

of the population.

4. Governing bodies and state are striven for social

security as a component of national security,

increasing the efficiency of the health care system,

reducing social tension and increasing social

protection, reducing morbidity and mortality.

State policy and strategic goal: improving the

quality of public health services by optimizing the

model for early detection of lung cancer in order to

reduce the mortality rate and increase survival rates

in patients

- state, Ministry of Public
Health of Ukraine, central
and local state bodies;

- scientific, and
- higher institutions;

- medical ones;

- population, and public;
- large industrial
enterprises

The final object
is an adull population
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and functional structure

Resource support
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Setting up an effective
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The main aim is decreasing of mortality because of lung cancer and increasing of patients’ survival up to the level of economically developed states
at the basis of the early detection of lung cancer

Figure 2. Incoming components of optimized model for the early detection of lung cancer among the population of Ukraine

lung cancer, reduce of mortality and increasing the
level of survival.

The modern system of cancer control in Ukraine
is created in accordance with the existing regulatory
framework in this area, but it should be noted that the
structure of health facilities that provide cancer care to
the population involves the division into a specialized
oncology network and the provision of assistance in
institutions of general non-oncology profile. Taking
into account the high medical and social value of
timely detection and effective treatment of cancer in
general, and lung cancer, in particular, this process
should be considered not only as a medical, but as a
comprehensive medical and social process for ensuring
of qualitative and timely medical care in the modern
socio-economic and the social conditions of the devel-
opment of Ukraine, which depends on the aspects of
organizational, structural and institutional provision
of the process and unconditional compliance with the
necessary organization and medical technologies based
on current achievements in the organization of health
care, public administration and management.

Increasing the effectiveness of specialized medical care
for patients with lung cancer presupposes, first of all, the
necessity of applying the principles of systemicity and
complexity in optimizing of the model of early detection
of lung cancer among the Ukrainian population, which
should mean the consideration of all components of the
model in the connection and interdependence, taking
into account the efficiency of components, which have
both direct and indirect effects, including the influence
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of each of these components on the effectiveness of the
entire system of specialized medical care for patients with
lung cancer. The main components of the model for the
early detection of lung cancer among the population are
shown in Fig. 1 and 2. Determination of the essence of
the model, the necessity and objectives of its optimization
is determined in the first block — the input components
of the optimization model, which involves analysis to
identify the problem, the assessment of the situation,
the definition of the subject, the object and the links be-
tween them, and as well as the definition of stakeholders
interested in solving the problems of the parties, the ob-
jectives of optimizing the model and strategic directions
for improving the model.

The effectiveness of specialized medical care for patients
with lung cancer is achieved through the use of modern
organizational and medical technologies, among which
the achievement of maximum results with a spending
of minimum cost for their realization in obtaining of
medical, social and economic effects in the context of
preservation and increase of human capital. The indi-
cators of effectiveness reflect the interconnectedness
of numerous medical, social and economic aspects of
innovation, which can be increased by intensifying the
improved use of all available resources — personnel, fi-
nancial, material, etc.

Developed and scientifically substantiated optimized
model for the early detection of lung cancer in adult
patients has new elements. It is based on the contem-
porary approaches to the organization of health system,
state management including principles of systematic and
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complex investigation directed on the earliest stages of
cancer before the appearance of clinical manifestations.
It is available, provides integrity, phasing and continuity.
The use of the proposed model allows to obtain the ex-
pected medical effect (by reducing the rates of detection
of oncological pathology at later stages of the disease,
reducing hospitalization, increasing the coverage of
adult population by targeted preventive examinations
and the quality of dispensary surveillance of cancer pa-
tients, shortening the timing of treatment, lowering the
level of invalidation, decreasing the mortality from this
disease), social effect (increase in life expectancy and its
quality, decrease in prevalence of risk factors, including
a reduction in smoking, satisfaction of the population
by qualitative and accessible of health care, reduce of
disability, dissemination and promotion of a healthy life-
style), and the economic effect (reduction of payments for
temporary and permanent disability, reduction of losses
from decreasing of labour productivity of the adult pop-
ulation, weakened by oncological diseases, shortening of
expenses for medical care in health care facilities due to
decrease in the number of patients with 3 and 4" stages
of lung cancer).

The introduction of the offered optimized model for
early detection of lung cancer among the adult population
at the primary level of provision of medical care (family
doctors) provides an opportunity to identify people with
risk factors, provide multiplicity and scope of diagnostic
prophylactic examinations taking into account individual
patient’s characteristics, conduct the diagnosis at early
stages of the lung cancer disease, which in turn should
determine the optimal and adequate treatment program
with individual consideration in general, helps to prevent
an increase in the rate of primary disability, increase the
5-year survival of patients, and reduce the cost for tem-
porary disability.

In this paper, the detailed theoretical substantiation of
ways to increase the efficiency of specialized medical care
for patients with lung cancer on the basis of an optimized
model of early detection of lung cancer among the adult
population is presented and prospects for further research
related to the study of qualitative changes in specialized
medical aid for patients during the reform process are
given. The healthcare sector of Ukraine is directed on
reaching of maximum level of the integral indicator of the
effectiveness of diagnostics and treatment of lung cancer
in clinical practice.

CONCLUSIONS

1. The urgency of the problem of lung cancer is characterized
by an increase in the incidence and prevalence rates, the
presence of risk factors for the disease, the peculiarities
of the provision of medical and sanitary care to patients,
and the development of research in the field of studying
the quality of life of patients with lung cancer.

2. Disadvantages and the lack of efficiency of the exist-
ing system of specialized cancer services in Ukraine

determined the need for a systematic and integrat-
ed solution of the problem of early diagnostics of
lung cancer based on the optimization of its model,
grounded on the principles of systemicity and com-
plexity, the use of modern scientific and practical
achievements in the management and organization
of specialized medical assistance, application between
sector interaction and improvement of its information
and communication and organizational-economic
components.

3. Implementation of this model in practical health care

is aimed the achievement of the maximum efficiency of
specialized oncology medical care through the improve-
ment and use of modern organizational, preventive and
medical diagnostic medical technologies, observance
and promotion of healthy lifestyles, population satis-
faction with the quality and availability of specialized
medical care, the reduction of payouts and decreasing
the number of patients with abnormal stages of lung
cancer.
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REHABILITATION

Iryna M. Tkachenko, Yaroslav Y. Vodoriz, Iryna Y. Marchenko, Maryna A. Shundryk, Dmytro M. Korol, Olena V. Gurzhiy
UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT

Introduction: Abrasion of teeth significantly affects electromyography results. Analyzing electromyograms of patients who needs complex rehabilitation, it is necessary to
note absence of dissociation of the structure, appearance of spontaneous activity in one of the muscles, presence of the prevailing chewing side, appearance of low-amplitude
oscillations in biocurrents.

The aim: The purpose of this study was to determine the role of anterior teeth in the rehabilitation of patients with increased abrasion.

Material and methods: The experimental group involved patients (men and women) aged 20 to 59 years with increased abrasion of teeth I-IIl degrees. Patients were
provided with all the necessary complexes of rehabilitation measures: direct restorations with composite materials using the adhesive system of the V" generation (in case of
light abrasion), indirect ceramic restorations (severe abrasion). All work was conducted in accordance with the Declaration of Helsinki (1964) and was approved by the Ethical
Committee of the academy.

Results: Activity of the right masseter muscle was slightly higher than that of the left one (313.42 £ 97.96 ms. against 226.69 = 35.39 ms. respectively). At the same time the
resting time of the left and right masseter muscles slightly differs (300.57 + 30.93 ms. and 307.96 = 49.47 ms. respectively).

Conclusions: Rehabilitation of patients with increased abrasion using combined methods (direct composite restorations with the adhesive system of V" generation and indirect
ceramic restorations), give the possibility to restore the masticatory function (evidenced by an increase in the activity of right and leftmasseter muscle on 2%, a decrease in the

rest phase on 20% almost and an increase in amplitude on 2.9%).

KEY WORDS: myography, tooth abrasion, dental restoration

INTRODUCTION

The idea of the qualified treatment of patients with in-
creased abrasion of teeth and the rehabilitation of mas-
ticatory function can appear only on the basis of data
on the nature of the movements of masticatory muscles,
their tone and bioelectric activity. Undoubtedly, the main
occlusal load is taken by posterior teeth (premolars, mo-
lars). However, the efficacy of rehabilitation cannot be
reviewedconsidering only lateral teeth.

Abrasion of teeth significantly affects electromyography
results [1-3]. Analyzing electromyograms of patients who
needs complex rehabilitation, it is necessary to note absence of
dissociation of the structure, appearance of spontaneous activity
in one of the muscles, presence of the prevailing chewing side,
appearance of low-amplitude oscillations inbiocurrents (Fig.1).

Treatment of patients with increased tooth abrasion
requires a multidisciplinary and individual approach for
each patient and demands the concerted efforts of several
specialists. In order to succeed, rehabilitation measures
cannot be carried out on isolated teeth, but should extend
to dental arches, masticatory muscles, and temporoman-
dibular joint. [4].

Wiad Lek 2019, 72, 4, 553-557

THE AIM

The purpose of this study was to determine the role of
anterior teeth (central and lateral incisors, canines) in
the rehabilitation of patients with increased abrasion. The
data was represented by the electromyograms, which were
recorded 6 months after the completion of the compre-
hensive treatment.

MATERIALS AND METHODS

The experimental group involved patients (men and wom-
en) aged 20 to 59 years with increased abrasion of teeth
I-IIT degrees. Total number of participants was 25 people.
Patients were provided with all the necessary complexes of
rehabilitation measures: direct restorations with composite
materials using the adhesive system of the V** generation
[5] (in case of light abrasion) (6), indirect ceramic resto-
rations (severe abrasion) [7,8].

Clinically healthy individuals (men and women), without
any sign of increased abrasion and periodontal disease,
were included into the control group. Age of participants
ranged from 20 to 59 years. Totally 25 peoplewere included.
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Figure 1. Fragment of an electromyogram of the left masseter muscle of the patient from the control group, 23 years old.
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Figure 2. Fragment of an electromyogram of the left person’s own masticatory muscle 47 years before treatment.

An electromyography was recorded from every partic-
ipant of the study before the beginning of rehabilitation.
For the patients of the experimental group the procedure
was repeated 6 months after the completion of rehabili-
tation. During the electromyographic study the patients
were offered to take a functional test “arbitrary chewing”
[2,3]. Using the masticatory efficacy table, the portion of
anterior teeth was determined [9,10].
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RESULTS AND DISCUSSION

CONTROL GROUP

Analyzing the digital data of the electromyograms of the control

group, we drew attention to the fact that the time of activity and rest

time of both theleft and right masseter muscles almost did not differ.
The activity of the left masseter muscle was 148.06 + 4.95

milliseconds, while the right one was 135.98 + 3.59 ms. The
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Table I. Electromyography results

Group Masseter Investigated parameters (M+m)
muscles activity (ms.) rest (ms.) “K index” amplitude (uV)
left 148,06 152,37 0,98 207,58
+4,95 +4,71 +0,03 +3,38
Control
ight 135,98 155,02 0,91 288,41
9 43,59 +6,06 +0,06 422,67
left 226,69 300,57 0,64 284,67
Experimenta| 135,39 i30,93 10,063 134,21
(before treatment) iaht 313,42 307,96 0,74 405,55
9 497,96 +49,47 +0,060 427,36
left 326,47 276,66 0,75 304,20
Experimenta| i7,61 i26,23 i0,034 i30,46
(6m. after treatment) iaht 225,11 230,73 0,74 405,55
ng +19,15 29,19 +0,060 +27,36
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Figure 3. Fragment of the electromyogram of the right masseter muscle of the patient, 48 years old, 6 months after treatment.

resting time of the left chewing muscle was 152.37 + 4.71
ms. and the right muscle was 155.02 + 6.06 ms.

Notably that the coeflicient of activity “K” for left and right
masseter muscles is different and makes 0.98 + 0.03 ms. and
0.91 + 0.06 ms. respectively but this difference is not signif-
icant and indicates a lack of functional asymmetry. There
is a significant difference in the indices of the amplitude of
the left and right masseter muscles. The amplitude of the
left masseter muscles is 207.58 + 3.38 pV, while the right
is only 288.41 + 22.67 uV. This may indicate a more active
movement of the right muscle compared to the left one.

EXPERIMENTAL GROUP BEFORE TREATMENT
Before conducting any treatment, the rates of elec-
tromyographic test are different from those results of

the control group. In our opinion, this fact indicates a
decrease in masticatory efficacy due to the pathology
of hard tissues of teeth and the decrease occlusion
height (Fig. 2).

The results of electromyograms analysis of experimental
group patientsare presented in Table I.

It should be noted that the coefficient of chewing activ-
ity in the experimental group is much lower for the left
muscle than for the right one (0.64 + 0.063 and 0.74 +
0.0660 respectively). The amplitude of the electromyogram
amplitude of the left masseter muscle in the experimental
group is 284.67 + 34.21 uV, while the right one is 405.55
+27.36 V.

Therefore, we suggest that the difference in electro-
myography rates of the experimental group is associated
with a different degree of manifestation of increased
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tooth abrasion, as well as a violation of the masticatory
function.

EXPERIMENTAL GROUP (6 MONTHS RECALL)
Six months after rehabilitation of patients a clearer struc-
ture of electromyograms can be determined (Fig. 3).

The activity of the left and right masseter muscles of
patients slightly increased compared to the data obtained
prior to treatment. The activity of the left masseter muscle
in the experimental group is 326.47 + 7.61 ms., the activity
of the right one is 225.11 + 19.15 ms. (Tab. I).

The rest time of the left and right muscles slightly
decreased comparing to the results obtained before the
treatment, but the difference between the scores was not
significant.

It should be noted that the amplitude of the electromyo-
gram of the left masseter muscle increased in comparison
with the results obtained before the treatment (304.20 +
30.46 uV) while the amplitude of the right muscle remained
unchanged (405.55 + 27.36 pV).

THE ROLE OF FRONTAL TEETH IN RESTORING
THE MASTICATORY FUNCTION

According to Agapov's table the following percents are
assigned to the anterior teeth: central incisors - 2, lateral
incisors - 1, and eagles - 3. [2,3] Total portion of anterior
teeth on both jaws makes 24%.

Grace to the data obtained from the control group we can
conclude that during the execution of chewing movements
muscles are capable to perform an instantaneous active
inclusion into action and to the same rapid transition to
a state of rest. From the obtained data it is obvious that
muscles do not play the equal role in the act of mastication.
There is a difference in functional asymmetry.

The data gained from the patients of the experimental
group demonstrates the difference between of the left and
right sides. Thus, the activity of the right masseter muscle
is slightly higher than that of the left one (313.42 + 97.96
ms. against 226.69 + 35.39 ms.respectively). At the same
time the resting time of the left and right masseter muscles
slightly differs (300.57 + 30.93 ms. and 307.96 + 49.47 ms.
respectively).

According to the analyzed data the percentage part
of anterior teeth in masticatory function rehabilitation
makes 24%.

CONCLUSIONS

During the study, it was found that the rehabilitation of
patients with increased abrasion using combined methods
(direct composite restorations with the adhesive system
of V** generation and indirect ceramic restorations), give
the possibility to achieve certain results, namely: not only
to restore the shape of lost teeth, but also to restore the
masticatory function (evidenced by an increase in the
activity of right and leftmasseter muscleon 2%, a decrease
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in the rest phase on 20% almost and an increase in am-
plitude on 2.9%).

Masticatory pressure spread evenly over the whole
tooth arch. Electromyography data confirms that a local
approach or incomplete/partial restoration of dentition
can negatively affect the effectiveness of masticatory
function efficacy. Particularly, in the case of exclusion
of anterior teeth from the treatment plan, the potential
effectiveness of restoration of masticatory function de-
creases on 24%.
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ABSTRACT

Introduction: In the present article we draw a comparison between such types of regional anesthesia (RA) as unilateral spinal anesthesia (USA), traditional spinal anesthesia
(SA) and block anesthesia of peripheral nerve trunk (block anesthesia of sciatic nerve (BASN) on the side of operative intervention) during surgical treatment of patients with
the syndrome of diabetic foot.

The aim of the article is to compare effectiveness, reliability and safety of such methods of RA as unilateral and traditional spinal anesthesia, as well as block anesthesia of
sciatic nerve on the side of operative intervention.

Materials and methods: 96 patients with the syndrome of diabetic foot, who received treatment in the department of purulent surgery, were examined. All patients underwent
operative interventions of varying degrees of complexity depending on the nature and seriousness of damage degree of extremities, in terms of RA types under investigation.
Effectiveness of regional block anesthesia, the time when anesthesia takes effect, duration and deepness were evaluated.

Results: It should be noted that USA, as a variant of pain management during operations of foot, provides the most adequate level of surgical pain management in comparison
with the other types of anesthesia. During block anesthesia of sciatic nerve more than half of patients are not provided with 100% surgical analgesia, which can lead to additional
medicamentous analgosedation. According to the results obtained, pain sensitivity in patients after BASN is reliably higher than in patients after USA and SA in all stages of the study.
Conclusions: RA is the main method of choice during operations on foot in comparison with the methods of general anesthesia. Unilateral spinal anesthesia s carried out with
the use of smaller amount of anesthetic than traditional spinal anesthesia and block anesthesia of peripheral nerve trunk, which significantly reduces sympathectomy area and

leads to the stable hemodynamic during the peri-operative period.

KEY WORDS: regional anesthesia, unilateral spinal anesthesia, diabetes, syndrome of diabetic foot

INTRODUCTION
Diabetic foot syndrome (DFES) is the most difficult late com-
plication of diabetes mellitus. This pathology, which in half
of cases ends with amputation of one or both extremities,
occurs in about 80% of patients 15-20 years after the onset
ofa diabetes disease [1]. Every fourth patient suffering from
a carbohydrate metabolism disorder is in the risk group of
DEFS development [2]. Diabetic foot syndrome is one of the
main causes of disability and mortality in diabetics [3,4].
The main task of anesthetic support surgery is adequate
anesthesia [5]. The risk of perioperative complications
increases by accompanied: coronary artery disease, heart
failure, cardiac arrhythmias, hypertension, renal failure,
mitral and aortic stenosis, and history of stroke. The risk
may be due to obesity, difficulties in the respiratory tract,
the full stomach, the position of the patient on the abdo-
men, and so on.
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Sympathetic blockade has not been still identified in
the pain treatment of DFS patients. Changes in periph-
eral circulation during regional anesthesia caused by
artificial sympathectomy are manifested by vasoplegias
with accompanying slowing of microcirculatory blood
flow. As a result of the blockade of paravertebral sym-
pathetic trunks [6,7] the microcirculation improves, the
total peripheral vascular resistance (TPVS) decreases, the
venous redelivery to the heart increases, which decreases
pre- and post-loading.

The myocardium works in more comfortable condi-
tions (the type of circulation in the conditions of regional
anesthesia is normodynamic, in contrast to endotracheal
anesthesia, where the type of circulation, as a rule, is hy-
perdynamic) [8]. Due to this the renal blood circulation,
cerebral perfusion, pulmonary gas exchange improves. The
manifestations and frequency of arterial hypotension, bra-
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dycardia, postoperative urinary retention become reduced,

and the motor activity recovers faster [9,10].

The following advantages of using regional anesthesia in

patients with DFS can be distinguished [11,12]:

a) the possibility of maintaining a normal diet;

b) the absence of the need for correction of the usual
schemes of insulin therapy;

c) high adequacy of anesthesia during surgery;

d) minimization of catabolic response of an organism to
surgical aggression with limitation of hyperglycemic
reaction;

e) reduction of intra- and postoperative blood loss;

e) decrease in the number of pulmonary artery thrombo-
embolism (PATE);

g) decrease in the number of deep vein thromboses;

h) effective postoperative analgesia;

i) opioid-preserving effect;

k) decrease in the number of intra- and postoperative
complications.

THE AIM

To compare the effectiveness, reliability and safety of such
methods of regional anesthesia as one-sided and traditional
spinal anesthesia, as well as blockade of the sciatic nerve
on the side of surgical intervention.

MATERIALS AND METHODS
96 patients diagnosed with diabetes mellitus, DFS, who
were treated at the 3™ city hospital in Zaporizhia, in the
Department of Purulent Surgery from 2017 to 2018, were
examined. Patients were divided into 3 groups (32 patients
in each), depending on the method of analgesia:
Group 1 - patients operated under unilateral spinal an-
esthesia conditions;
Group 2 - patients operated under the conditions of
traditional spinal anesthesia;
Group 3 - patients operated under conditions of blockade
of the sciatic nerve.
Inclusion criteria:
1. Necessity of operative treatment;
2. Different forms of complicated DFS in patients with
diabetes type 2;
3. Stable condition of the patient, which allows conducting
a differential approach to treatment;
The criteria for not including in the study were:
1. Type 1 diabetes;
2. Patients with DFS, stage 1 and 4 classified by CZE (Uzh-
horod 2012);
3. Patients on hemodialysis.
All patients underwent surgical intervention of varying
degrees of complexity, depending on the nature and degree
of damage to the lower extremity, in conditions of the types
of regional anesthesia we study.
The age of patients included in the study was 39-86 years,
the average age of patients was 62,72 + 9,19 years. In each
group, 50% of male and female patients were respectively.

Most patients had accompanying pathology of varying
degrees and stages (Table I).

PATIENTS' PAIN RELIEF PROTOCOL DEPENDING
ONTHE GROUP

Group 1: Before performing a unilateral spinal anesthesia, a
solution of crystalloids in a volume of 6 -8 ml / kg is dripped
to the patient intravenously. The patient is in Fowler’s po-
sition, lying on the side (on the side of the operative limb).
After a 3-fold treatment of the place of the anticipated
puncture L -L  70% with the solution of ethanol, a punc-
ture of the subarachnoid space with a needle G-25 with
an aperture directed downwards (towards the operative
limb) is performed, and a solution of bupivacaine is given
in a dose of 10 mg. The rate of anesthetics injection is 0,5
ml / min. The control of the rate of anesthetic injection
was carried out: directly — by the apparatus of ultrasound
(Doppler mode), indirectly - by using a three-way tap for
2-ml syringe, with 1 ml of air and in their combination. At
the place of the puncture, an aseptic bandage was applied
to the skin. The patient’s turn for operative intervention was
performed in 20 minutes. The proposed technique avoids
the development of a bilateral blockade in the vast majority
of cases and provides adequate anesthetic support. The risk
of development of possible complications is minimized.
Control of hemodynamic parameters during the surgerical
intervention is indicative of the fact that the blood pressure,
pulse and oxygen saturation values are within normal limits
and do not require medical correction.

Group 2: Prior to the performance of spinal anesthesia,
the patient was given infusion therapy with crystalloids in
the volume of 8 - 10 ml / kg dripped intravenously. The
patient is in a position lying on the side, in some cases, in
the sitting position (given anatomical features, overweight).
After a 3-fold treatment of the puncture site with a 70%
ethanol solution at thelevel of L -L  or L -L ,a puncture
was performed. After the appearance of cerebrospinal fluid
in the needle’s lumen the patient was injected 2,5 - 3 ml ofa
hyperbaric solution of 0,5% bupivacaine. At the place of the
puncture, on the skin, was applied aseptic bandage. During
the operation, constant monitoring of hemodynamic pa-
rameters was carried out. With a decrease in systolic blood
pressure below 85 mm Hg. and diastolic below 60 mm Hg.
hemodynamics was corrected medically and by infusion of
colloids and crystalloids to normalize the indicators.

Group 3: The blockade of the sciatic nerve was carried
out at a point which is 5 cm in the perpendicular drawn
from the middle of the line connecting trohanter major
and spina iliaca posterior superior, skin was anesthetized
prior in aseptical conditions and subcutaneous tissue was
anesthetized by solution of lidocaine 0,5% - 10,0 ml. The
puncture was carried out with a long needle at the indicat-
ed point till appearance of paresthesia and after aspiration
a 30 ml of 0,25% - 0,5% anesthetic solution was injected
perineuronally. At the place of the puncture, the aseptic
bandage was applied to the skin. If surgical intervention is
performed on the foot, then this type of anesthesia is enough
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Table L. The structure of concomitant pathology in the examined patients, n (%).

Groups of patients

Concomitant pathology 1 2 3
number % number % number %
Coronary artery disease 29 91 30 94 28 88
Hypertonic disease, stage 2-3 26 81 25 78 23 72
Postinfarction cardiosclerosis 3 9 1 3 2 6
Table I1. Duration of the intra-and post-operative period (Mm).
indicator Group of investigated patients o o
1 2 3
Duration of operation, min. 48,44+9,54 49,53+11,24 41,25+8,13
Duration of anesthesia, min. 161,09+6,93 139,53+10,50* 163,13+8,68 0,00 0,31
Regression of anesthesia, 198,75+8,80 174,56+11,54%  212,34+28,48* 0,00 0,01

min.

*p<0,05

to provide adequate surgical pain relief. At the place of the
puncture, the aseptic bandage was applied to the skin. In the
course of surgery, patients in this group did not require a
medical correction of hemodynamic parameters. The values
of blood pressure, heart rate, blood saturation with oxygen
were within normal limits.

METHODS OF PATIENT’S EXAMINATION

The effectiveness of the regional block, its time of occur-
rence, duration and depth were evaluated. The intensity of
the pain was determined using the standard visual analog
scale (VAS). The estimation of the sensory blockade was
performed in points (E. Lanzet al., 1979). The estimation
of motor blockade was also performed in points (P.R.
Bromage, 1976). For statistical data processing was used
descriptive statistics (Excel), Students t-test.

RESULTS AND DISCUSSION
On the basis of the estimation of the sensory blockade
level of the operative limb, we demonstrate in Table II
the duration of adequate surgical anesthesia, and when
combined with the level of motor blockade less than 3
points, the calculated time of anesthesia “regression” (time
from the beginning of the anesthesia to the beginning of
the restoration of the sensitivity in the operated limbs),
depending on the method of analgesia of patients. Signif-
icant differences were not found only when comparing the
duration of anesthesia in 1 and 3 groups, in all other cases,
the results are reliable (p <0.05). During the 3 subsequent
postoperative days, patients of all the study groups were
given anesthesia by intramuscular injection of analgesics.
The controlled level of glucose concentration (presented in
Table III) in patients who underwent operative foot interven-
tion in regional anesthesia conditions indicates the beneficial
effects of this anesthetic method on carbohydrate metabolism
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and diabetes mellitus in the postoperative period, since patients
retain normal diet and supplementary insulin therapy schemes
are not needed. There was no significant difference in glucose
levels from the method of regional anesthesia (p> 0,05 in all
groups). In the first postoperative day, the level of glucose
decreased in the 1% group by 28,3%, in the 2™ - by 22,2%, in
the 3" group - by 19,7%. At the 3* postoperative day, glucose
levels decreased by 6,8% in group 1, by 5% in the 2™ group
and by 7,2% in the third group of patients.

It should be noted that unilateral spinal anesthesia, as
an option for pain relief in operations on the foot, has the
most adequate level of surgical anesthesia compared with
other types of regional anesthesia that we used in our work,
as shown in the Table IV by measuring of pain sensitivity
on the VAS (Visual Analogue Scale). During the 4 and 10
hours of anesthesia, the effect of unilateral spinal anesthesia
and spinal anesthesia is almost the same (p> 0,05), how-
ever, after 4 hours, after the onset of anesthesia, the pain
is felt less in patients after the unilateral spinal anesthesia
by almost 50%.

In performance of the sciatic nerve blockade, more than
half of the patients do not receive 100% of surgical analgesia,
which can lead to additional medical analgosedation. From
the obtained results it can be seen that the pain sensitivity in
patients after sciatic nerve blockade is significantly higher
than in patients after unilateral spinal anesthesia and spinal
anesthesia at all stages of the study (p <0,05).

CONCLUSIONS

1. Regional anesthesia is the main method of choice in opera-
tions on the foot in comparison with the methods of general
anesthesia regarding to the high risk of the patients with
DFS on ASA scale and the many concomitant pathologies
associated with the underlying disease (diabetes mellitus).

2. The postoperative period in patients who underwent
a foot operation in conditions of regional anesthesia is
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Table Il1. Blood glucose (M£m).

Group of investigated patients

Indicator 1-2 1-3

1 2 3 P P

Before operation 10,93+2,77 11,33+4,13 10,24+3,72
1 day after operation 7,84+1,91 8,81+2,64 8,23+2,30 0,10 0,46
3 days after operation 7,31£1,65 8,37+2,92 7,64%£2,14 0,08 0,50
Table IV. Pain sensitivity in the operated foot on the VAS (M + m).
Group of investigated patients
Indicator p1-2 p1-3
1 2 3

1 hour of anesthesia 0,00£0,00 0,00+0,00 0,84+0,68* 0,00
4 hours of anesthesia 0,1940,40 0,34+0,48 1,03+0,59* 0,16 0,00
10 hours of anesthesia 2,53+0,67 2,65%0,83 2,91+0,82* 0,51 0,04

*p<0,05

not complicated by a violation of the normal diet, which
does not require additional correction of the standard
mode of insulin therapy.

3. Unilateral spinal anesthesia is subjectively perceived by
patients better than traditional spinal anesthesia.

4. Unilateral spinal anesthesia is performed with smaller
volumes of anesthetic than traditional spinal anesthesia
and blockade of the peripheral nerve trunk.

5.In the performance of the sciatic nerve block, part of
the patients does not receive 100% of surgical analgesia,
which may lead to additional medical analgosedation.
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ABSTRACT

Introduction: During pregnancy in the body of a healthy woman there are physiological and psychological changes that contribute to the bearing a child and prepare the
female for future labour and motherhood. In women who experience failure at the stage of fertilization or during pregnancy, as a result of prolonged negative emotional states,
psycho-emotional stress develops.

The aim of the research was to study the psycho-emotional state of women with infertility in history, whose pregnancy resulted from extracorporal fertilization (IVF), and to
develop methods for reducing their anxiety.

Materials and methods: At the first stage, the nitial psycho-emotional state of 60 women in the second trimester, whose pregnancy resulted from IVF (Group ), was studied; the control
group consisted of 20 healthy women with a physiological course of pregnancy (Group Il). At the second stage, 10 art therapy exercises with a requestioning of pregnant women from Group
| were conducted for improving their psycho-emotional state.

Results: Women of Group | had a high level of both situational anxiety (SA) and the personal one (PA). The prevalent type of the psychological component of gestational
dominant was anxiety and euphoric types (58.3%). In one third of women with burdened gynecological history examined mild or masked depression was diagnosed. 43
pregnant women from Group | used a method of psychocorrection — art therapy, which included colouring “antistress” pictures of perinatal topic, making flowers from paper
and creating a collage of dreams.

Conclusions: After the art therapy course, a high level of SA (from 46.5% to 7.0%) and OA (from 48.8% to 32.6%) decreased, the index of the optimal type of the psychological
component of gestational dominant increased from 25.6% to 53.5%. The number of women without depression increased from 62.8% to 93%.

KEY WORDS: infertility, preterm delivery risk depression, anxiety disorder, art-therapy

INTRODUCTION

The issue of infertility and miscarriage is the significant so-
cial and medical problem. Today in Ukraine there are about
20% infertile couples, i.e. every fifth family in the country
[1]. A large number of couples apply to the clinics of assisted
reproductive technologies for the procedure of extracorporal
fertilization (IVF) with embryo transfer [2, 3].

During pregnancy in the body of a healthy woman
there are psychological and physiological changes that
contribute to the bearing a child and prepare the female
for future labour and motherhood. The dominant com-
ponent of pregnancy transforms the character, behavior,
emotional background of a future mother, defining her
mental condition [4]. Women who become pregnant as
a result of IVF with embryo transfer are at high risk for
stress. Psychoemotional stress, as a holistic reaction of
the organism, is a cerebro-visceral syndrome, which is
formed as a result of prolonged negative emotional states
[5], leading to changes in neuroendocrine parameters.
The implementation of this mechanism occurs through
the cortex of the brain, subcortical nuclei, particularly
the thalamic one, involving the autonomic nervous
system and hormonal mechanisms; hormones of stress
activating the metabolism are of particular importance

562

Wiad Lek 2019, 72, 4, 562-567

as well [3, 5]. Chronic stress and associated disorder
of adaptation significantly worsens the prognosis of
pregnancy [5, 6].

THE AIM

The purpose of the research: to study the psycho-emotional
state of women with infertility in history, whose pregnancy
resulted from IVE and to reduce their level of anxiety by
art-therapeutic methods.

MATERIALS AND METHODS

The ethics commission of Ukrainian Medical Stomatol-
ogycal Academy, Poltava, Ukraine (protocoil Ne170)
decided: the materials of the scientific work in the form
as scientific article “Changes of psycho-emotional state in
the infertile pregnant females due to the anamnesis and
IVF” editer by Volodymyr K. Likhachov can be published
in free print.

At the first stage of the research, the initial psychoemo-
tional state of 60 females in the second trimester of preg-
nancy resulting from IVF with a history of infertility and
the threat of interruption of this pregnancy (Group I)
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Table I. Results of questioning pregnant women by State-Trait Anxiety Inventory for determining personal and situational anxiety

Indicators of anxiety Group | n=60 Group Il n=20
Number of people (%) 32 (53.3%) -

2 High level (=46 points) peop
2 Scores (M = m) 474+0.5 -
C
o Number of people (%) 22 (36.7%) 17 (85.0%)*
P Mean level (31-45 points)
k) Scores (M + m) 389+0.8 35.9+0.9*%
fa“ Number of people (%) 6 (10.0%) 3(15.0%)
A Low level (1-30)

Scores (M + m) 283+1.3 25.0+1.2*

Number of people (%) 34 (56.8%) 1 (5%)*

> High level (=46 points)
ko Scores (M + m) 484 +0.6 47,0
x
5 Number of people (%) 19 (31.7%) 18 (90.0%)*
= Mean level (31-45 points)
5 Scores (M = m) 39.0+1.0 35.7+0.7*
5 Number of people (%) 7 (11.7%) 1 (5.0%)*
o Low level (1-30) people ™ > >

Scores (M = m) 29.6+0.7 25%

Note: * — an indicator of the statistical significance of the distribution difference by Mann-Whitney method (p<0.001).

Table 1. Analysis of assessing the psychological component of gestational dominant by V. I. Dobryakov’s method

Predominating the Predominatingthe Predominatingthe Predominating the

Predominating the

Indicators optimal type euphoric type anxiety type depressive type hypog:;:;)egnostlc
Group |
15 (25%) 15(25%) 20(33/3%) 7(11.7%) 3(5%)
n=60
Group Il
18(90%) 2(10%) - : B
n=20
p <0.001

Note: p — an indicator of the statistical significance of the distribution difference between the indices of the groups | and Il surveyed by Mann-Whitney

method (p<0.001).

was studied. As a control group, 20 healthy females with
a physiological course of pregnancy were examined
(Group II).

Quantitative expression of the influence of stress factors
and their perceptions in pregnant women were assessed
by the level of personal anxiety (PA) and situational one
(SA), and the degree of depressive disorders, which were
determined using the following questionnaires [5]:

o State-Trait Anxiety Inventory (STAI);

o “Pregnant woman relationship test” by V. I. Dobryakov;
 Zung Self-Rating Depression Scale.

Initial testing of women from Group I was conducted in a
hospital setting, at the beginning of hospitalization, in the
presence of a threat of premature birth. Healthy pregnant
women from Group II (control group) were tested in
women’s consultation clinic.

At the second stage of the research, 10 art therapy classes
(drawing with paints and pencils, making flowers from
paper, creating a collage of dreams) were carried out in the
hospital for the improving psychoemotional condition of
pregnant women from Group I. This technique is based
on the mobilization of human creative potential, internal

mechanisms of self-regulation and healing [7]. In the
process of creative activity, there is a feeling of emotional
fullness, a deeper understanding of oneself and of the inner
world of your own takes place, the relationships of a future
mother and the child are harmonized [8]. Among pregnant
women from Group I, 43 women from 60 pre-screened
persons agreed on art therapy.

At the third stage of the research, a requestioning was com-
pleted by 43 pregnant women after the art therapy course.

State-Trait Anxiety Inventory (STAI) consists of individu-
al statements allowing to assess situational anxiety (anxiety
levels at the moment) and personal anxiety (anxiety as a
stable personality trait). SA is characterized by tension,
frustration, nervousness, PA is directly correlated with the
presence of a neurotic conflict, emotional breakdowns and
psychosomatic illnesses [6].

The result of this inventory is evaluated as follows: 30
points - low anxiety; 31-45 points — moderate anxiety; 46
or more points — a high level of anxiety.

“Pregnant woman relationship test” by V. 1. Dobryakov
helps to determine the psychological component of gesta-
tional dominant (PCGD) - a set of mechanisms of psychic
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Table I11. Assessment of depressive states in pregnant women (by Zung Self-Rating Depression Scale)

Indicators Group 1 n=60 Group 2 n=20
Without depression 40 (66.7%) 20 (100%)*
Mild depression of situational or neurotic genesis 18 (30%) -
Subdepressive state (masked depression) 2 (3.3%) -

Note: * — an indicator of the statistical significance of the distribution difference by Mann-Whitney method (p<0.001).

Table IV. Results of requestioning by State-Trait Anxiety Inventory to determine personal and situational anxiety in pregnant women from Group | after

the art therapy course
Anxiety indicators Before art therapy n=43 After art therapy n=43

Number of people (%) 20 (46.5%) 3 (7.0%)*
2 High level (=46 points) Peop
2 Scores (M = m) 479+0.7 483+0.8
c
o Number of people (%) 18(41.9%) 23 (53.5%)*
e Mean level (31-45 points)
_g Scores (M = m) 38.8+0.7 389+1.0
E Number of people (%) 5(11.6%) 17 (39.5%)*
A Low level (1-30)

Scores (M + m) 28.0+1.6 30.2+0.8

Number of people (%) 21 (48.8%) 14 (32.6%)*
> High level (=46 points)
ko Scores (M £ m) 49.2+0.8 47.1£1.9
x
S ) Number of people (%) 17 (39.5%) 13 (30.2%)*
= Mean level (31-45 points)
S Scores (M = m) 38.9+1.0 404+19
5 Number of people (%) 5(11.7%) 16 (37.29%)*
e Low level (1-30)

Scores (M + m) 29.2+0.38 289+1.7

Note: * — an indicator of the statistical significance of the distribution difference by Mann-Whitney method (p<0.001).

self-regulation, which are included into the development
of pregnancy and form behaviour stereotypes in pregnant
women aimed at preserving pregnancy and creating con-
ditions for the development of the child [9].

Zung Self-Rating Depression Scale is designed and
adapted to examine pregnant women for the diagnosing
depression in them. The rate of depression (RD) is not
more than 50 points means a state without depression;
RD in the range of 50-59 points shows a slight degree of
depression; RD from 60 to 69 points — sub-depressive
state or disguised depression; RD more than 69 points
demonstrates depressed state.

The obtained data were analyzed by methods of math-
ematical statistics. The statistical significance of the
differences in the results obtained for the distribution of
the indices of various groups was determined using the
non-parametric Mann-Whitney criterion. The statistical
significance of the differences between the distribution of
indices before and after treatment was determined using
the Wilcoxon method for bound choices.

RESULTS
The results of STAI are presented in Table I.

The high level of situational anxiety was registered in 32
pregnant women (53.3%) from Group I with the score of
47.4+0.5 points, whereas in Group 2 any woman showed
high SA level. The mean SA level was found in 22 women
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(36.7%) from Group I with 38.9+0.8 points and in the vast
majority of women from the control group (85%) with the
score of 35.9+0.9 points. Low SA levels were found in 10%
of women from Group I (28.3£1.3 points) and in 15% of
pregnant women from Group II (25.0+1.2 points).

High personal anxiety is characteristic for the majority
of surveyed pregnant women from Group I (56.8%) and is
48.4+0.6 points, whereas in the control group high level of
PA was detected in only 1 woman (5%) and was 47 points.
The mean level of PA was found in 31.7% of pregnant
women from Group I and in the vast majority of pregnant
women from the control group (90%), with a mean PA
score higher in Group I (39.0+1.0 points vs 35.7+0.7 points
in Group II, p<0.001). Low PA levels were found in 11.7%
of women from Group I and 5.0% in pregnant women from
the control group.

The mean level of anxiety is considered by most authors
as normal (adaptive) during pregnancy, while a high level
of anxiety is often accompanied by complicated pregnan-
cy [4, 8]. According to the data obtained, there are some
features indicating serious psychological discomfort in
women with reproductive problems. So, in pregnant from
Group I high level of both personal and situational anxiety
predominates. A high level of PA suggests that the women
examined are more likely to be exposed to stress of strong
emotions and frustration, they associate negative events
entirely with their own personality. PA directly correlates
with the presence of neurotic conflict and psychosomatic
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Table V. Analysis of assessing the psychological component of gestational dominant by V. I. Dobryakov's method in pregnant women from Group | after

the art therapy course
. Predominating Predominating Predominating Predominating the Predominating the
Indicators . A A o a
the optimal type the euphorictype the anxiety type depressive type hypogestogenic type
Before art therapy
n=43 11 (25.6%) 11 (25.6%) 14(32.6%) 5(11.6%) 2(4.6%)
After art therapy
= 23 (53.5%)* 10 (23.3%) 5(11.6%)* 2 (4.6%)* 3(7.0%)*
n=:

Note: * — an indicator of the statistical significance of the distribution difference by Wilcoxon method (p<0.001).

Table VI. Assessment of depressive states (by Zung Self-Rating Depression Scale) in pregnant women from Group | after the art therapy course

Indicators Before art therapy n=43 After art therapy n=43
) ) Number of people (%) 27 (62.8%) 40 (93%)*
Without depression
Scores (M + m) 38.8+ 1.1 39.9+0.9
Mild depression of situational or Number of people (%) 14 (32.6%) 2 (4.7%)*
neurotic genesis Scores (M + m) 535+1.5 51.9+0.5
Subdepressive state (masked Number of people (%) 2 (4.6%) 1(2.3%)*
depression) Scores (M + m) 63+0.0 60.0

Note: * — an indicator of the statistical significance of the distribution difference by Wilcoxon method (p<0.001).

illness. SA indicates emotional discomfort of women at
the time of the research, associated with the expectations
of discomfort, it is characterized by tension, anxiety and
cause attention disorder.

Women with a high level of anxiety cannot be set cate-
gorical tasks and encouraged to promptly perform certain
actions, as this can lead to a conflict or nervous excitation
of the pregnant [10].

In women from Group II, who has had no history of
infertility, has physiological pregnancy and are not in a
hospital with the threat of premature birth, the adaptive
(mean) level of anxiety (85%-90% of pregnant women)
predominates, which is favorable for carrying pregnancy.

Table II presents the results of our research on the psy-
chological component of gestational dominant (PCGD) in
the women examined.

According to the results of this research, pregnant women
can be related to one of the main subgroups, each of which
requires different tactics of prenatal care. 15 women (25%)
from Group I included pregnant women with the best type
of PCGD, and they are in a state of psychological comfort.

In 3 of the women under study from Group I (5%) the
hypogestognostic type of PCGD predominates. It indicates
lack of awareness of their own pregnancy, unwillingness to
abandon the lifestyle that was before pregnancy (studying,
career). This psychological type is characterized by emo-
tional alienation, undeveloped parental feelings.

The “risk group” should include women with euphoric,
depressive and anxiety type of PCGD. In Group I anxiety

(20 women, 33.3%) and euphoric (15 women, 25%) types
of PCGD predominates, and depressive type was in 7
pregnant women (11.7%). The condition of women in these
groups is characterized by a high level of anxiety, which
affects their somatic status. A pregnant woman either
overestimates existing problems or cannot explain what
the anxiety she is constantly experiensing is associated
with; anxiety is often accompanied by hypochondria. Any
actions of the medical staff (laboratory research, doctor’s
examination) promote anxiety in pregnant women [9, 11].

In Group 2 (the control group) the optimal type of
gestational dominant (18 women, 90%) predominates,
indicating the pregnant women treat their pregnancy
responsibly, but without particular anxiety. The pregnant
woman continues to lead an active lifestyle, follows the
recommendations of physicians, takes care of her health,
and is engaged into prenatal care courses [12].

Zung Self-Rating Depression Scale allowed to conduct
diagnostics of depressive states in pregnant women sur-
veyed. The results are presented in Table III.

The mean score according to Zung Self-Rating Depres-
sion Scale when calculating the rates in all 60 women from
Group I was 44.8+1.0 points, which falls into the category
“state without depression” However, in a detailed analysis
it was found that 66.7% of women (40 persons) actually
showed no depression, but 30% (18 women) demonstrated
a state of mild depression, and two pregnant women (3.3%)
were diagnosed with masked depression. In the control
group all women were without depression.
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Found in 20 women from Group I (33.3%) states of mild
and masked depression may be explained by a history of
infertility and a fear of failure of this pregnancy. Such wom-
en mark permanent irritability, mood swings, tearfulness,
periodic headaches and sleep disturbances. They have an
extremely developed feeling of inferiority due to women’s
subconscious persistent perceptions of their physical, men-
tal and/or moral inferiority (often fictitious one).

After conducting 10 art therapy classes, a re-questioning
was held among 43 women from Group I who agreed to
the art therapy course (Table IV-VI).

According to State-Trait Anxiety Inventory, in pregnant
women the mean (23 cases, 53.5%) and low (17 women,
39.5%) situational anxiety became predominant, and only
3 persons (7%) had a high level of SA. Such a change in
the structure of levels of anxiety occurred due to a sharp
decline in the number of pregnant women with high level
of SA - from 46.5% to 7.0%. The mean score of SA was
35.6+1.05 points, while before the art therapy course it was
42.4+0.88 points (in the control group - 34.3+1.2 points).

The level of PA also became predominantly moderate
and low - respectively, 13 women (30.2%) and 16 women
(37.2%). High PA level was kept only in 14 women (32.6%).
The mean score of PA after art therapy classes was 38.0+1.3,
in comparison with the beginning of the course - 43.2+1.0
points (in the control group it was 35.7+1.2 points). Such
results in women from Group I indicate the effectiveness
of the applied method.

In the analysis of the PCGD indicator by V.I. Dobryakov
(Table V), you could see the number of women of the
optimal type increased from 25.6% before the art therapy
course to 53.5% after it. The indicator of “risk group” after
art therapy classes decreased from 30 to 17 pregnant wom-
en: euphoric type - 10 women (23.3%); anxiety one - 5
women (11.6%); depressive type — 2 women (4.6%). That
is, in the groups of the surveyed the number of women with
a predominantly anxiety (by almost three times) and de-
pressive (twice) types decreased. There remains an almost
constant number of women with hypogestogenic PCGD,
since this indicator is a permanent personality trait [9].

When re-evaluating the state of depression in pregnant
women from Group I by Zung Self-Rating Depression Scale
after the art therapy course (Table VI), the overwhelming
number of women were without depression (40 women,
93%); in mild depression - 2 women (4.7%) and only 1
woman (2.3%) was diagnosed with masked depression.
The mean score by Zung after art therapy classes was
40.5+1.05 points, compared with the state before — 44.8+1.0
points. The given data indicate the efficiency of the applied
method.

DISCUSSION

In women with reproductive loss, infertility in the history
and IVF pregnancy changes of the psychoemotional and psy-
chosomatic character have been revealed: the pregnant have
showed a high prevalence of situational and personal anxiety.
Itindicates the emotional discomfort of women at the time of
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the research, associated with the expectations of ill-being. The
tendency of the women surveyed to the influence of stress,
strong feelings and anxiety has been revealed. The dominant
type of psychological component of the gestational dominant
is the anxiety and euphoric types (58.3%) that are character-
ized by high levels of anxiety in the pregnant woman, which
affects her somatic state. This is due to the presence of infer-
tility in history, multiple unsuccessful attempts at pregnancy,
acute or chronic illness, disharmonious family relationships,
dissatisfaction with material needs, and so on. In one third of
the women with aggravated history examined mild or masked
depression was diagnosed.

After the initial testing of patients, the method of psy-
cho-correction - art therapy, which consisted in painting
“I and my baby” picture, colouring “antistress” pages with
perinatal themes, making flowers from paper, creating a
collage of dreams, was applied. With repeated testing, we
received the following results: the level of SA decreased from
46.5% to 7.0%, and PA level - from 48.8% to 32.6%, the in-
dicator of the optimal type of the psychological component
of the gestational dominant increased from 25.6% to 53.5%.
The number of women without depression increased from
62.8% to 93%. The given data indicate the effectiveness of the
applied method of psychocorrection. One of the indicators
was the fact that, in the course of medical treatment of the
threat of preterm birth and art therapy classes in women
who agreed to work with a psychologist, pregnancylasted for
up to 35 weeks. And in women who refused the art therapy
course, childbirth occurred in 32-33 weeks of pregnancy.

CONCLUSIONS

1. In women with reproductive loss, infertility in the his-
tory and IVF pregnancy violations of the psycho-emo-
tional state with a high level of situational and personal
anxiety were revealed.

2. In 70% of women with aggravated obstetric history the
euphoric, anxiety and depressive type of the psycholog-
ical component of gestational dominant are prevalent,
and only the fourth of the surveyed has the optimal type.

3. The state of mild and masked depression was found in
33.3% of the examined pregnant women with infertility
in history, extracorporal fertilization and the threat of
preterm labour.

4. After 10 art therapy classes the number of women
with high level of situational anxiety decreased by 7
times and by 1.5 — with high level of personal anxiety;
the number of pregnant women with the optimal type
of psychological component of gestational dominant
doubled with a significant reduction in the number of
women with anxiety type; the majority of the surveyed
(93%) showed no depression.

5. In the group of women undergoing the art therapy
course (with the course of appropriate medical treat-
ment of the threat of preterm labour) pregnancy was
prolonged on average up to 35 weeks. And in women
who refused this psychocorrection childbirth occurred
in 32-33 weeks of pregnancy.
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ACOL|IALIIA LYS198ASN-NOJIIMOP®U3MY FEHA EHAOTEIHY-1
(EDN1) 3 PO3BUTKOM APTEPIANIbHOITINMEPTEH3IT B
YKPATHCKI nonynauit

lOnia 0. CmianoBa, llogmuna H. Mpucryna, Biktopia 0. lap6y3oBa, EnizaBeta A. [apby30Ba
CYMCbKIA NEPXKABHWI YHIBEPCUTET, CYMU, YKPATHA

PE3IOME

Bcryn: AptepianbHa rinepTensia — mynbTudakTopianbHe 3aXBOPIOBAHHA, AKe PO3BMBAETHCA Nifl BNAVBOM YMHHIKIB 30BHILUHBOTO CEPEAOBULLIE | € FEHETUYHO AeTePMiHOBAHNM.
OnHUM i3 reHeTIUHIX MapKepiB, L0 M€ NPOBIZHE 3HaUeHHA B PO3BUTKY 3aXBOPIOBaHHA € reH eHpoTenity-1 (EDNT). CborogHi noBegeHa acouiavia noniMopdHux BapiaHTis
LbOro reHa, 3okpema Lys198Asn-nonimopdismy, 3 po3BUTKOM apTepianbHoi rinepTensiiy pisHux nonynauiax cairy.

Mera: Busuntn acouiauito Lys198Asn-nonimopdizmy reHa eHgoteniny-13 po3BuTkom apTepianbHoi rinepTensii B ykpaiHcbkiit nonynauii.

Martepianu i meTopgu: Biu3HaueHHa reHOTMNIB NaLi€eHTiB 34iliCHIOBaNM MeToA0M NMOAiMepa3HOI NaHLIOroBOT peaKLyii 3 HaCTYNHIM aHani3om AOBXUHN PeCTPUKLIAHIX
dparmenTis (PCR-RFLP) i3 BeHo3HOT KpoBi 160 nauieHTiB 3 apTepianbHoto rineptensieto (Al) Ta 110 oci6 KoHTPoNbHOI rpynu. (TaTUCTUYHWIA aHasi3 BUKOHAHMI 33 JONOMOTOH
nporpamu SPSS-17.0.

PesynbTatu: Y pe3ynbTati NpoBeeHOr0 reHOTUNYBAHHA NOKA3aHO, L0 B rPYNi NaLieHTiB 3 AT CNiBBiAHOLIEHHA rOMO3MTOT 3a 0CHOBHUM anenem (Lys/Lys), reteposurot
(Lys/Asn) i romo3uroT 3a MiHopHUM anenem (Asn/Asn) cknano 74 (46,3%), 73 (45,6%), 13 (8,1%), a y kouTponi — 66 (60,0%), 41 (37,3%), 3 (2,7%) BianogigHo.
Po3nopin reHoTUNIB y rpynax nopiBHAHHA OYB CTaTUCTUUYHO 3HaUyLWLUM (x2= 6,66; P = 0,036). MeTogom BiHapHOT noricTUUHOT perpecii y pamkax AOMiHaHTHOI Ta
aANTUBHOI MoJeneil yCnafKyBaHHA OYB BCTAHOBNEHNI 4OCTOBIPHUI 3B'A30K reHoTMNiB 3a Lys198Asn-nonimopdiamom reda EDNT 3 po3sutkom aptepianbHoi
rineptensii (PH = 0,01). Moka3aHo, wo Hocii mikopHoro anena (Lys/Asn+Asn/Asn) matotb B 1,7 (95 % Cl = 1.066 — 2.851), a romo3urotut Asn/Asn —y 3,9 (95 % Cl
=1,016 - 9,566) pa3a 6inbLumil pu3nK BUHUKHEHHA apTepianbHoi rinepTeH3ii y nopiBHAHHI 3 0ocobamu 3 Lys/Lys-reHotunom. Kpim Toro, nauienty, wo nanaro 3 Lys/
Asn Ta Asn/Asn-rexoTunamu maioTb y 2,6 (95% Cl = 1.224-5.488), a romo3uroTt 3a MiHopHum anenem (Asn/Asn) y 7,3 (95% Cl = 1.295-41.639) pa3a BuLumii pusnk
HacTaHHA Al y nopiBHAHHI 3 romo3urotamu Lys/Lys.

Bucrosku: Lys198Asn-nonimopdiam reHa eHgoTeniy-1acowiitoBaHuil 3 po3BUTKOM apTepianbHoi rinepTensii B ykpaiHcbkili nonynawii - Hocii MiHopHoro anena (Lys/Asn+Asn/
Asn) matoTb B 1,7, a romo3urotin Asn/Asn matoTb y 3,9 pa3a 6inbLumii pu3uK BUHUKHEHHSA apTepianbHoi rinepTeHsii, Hix ocobu 3 Lys/Lys-reHotunom.

KJTIOYOBI CJTOBA: aprepianbHa rineprensis, nofiMopQiam rexis, eHgotenis-1.

ABSTRACT

Introduction: Arterial hypertension is a multifactorial disease developing under the influence of environmental factors and is genetically determined. One of the genetic markers that s of
primary importance in the disease development s endothelin-1 gene (EDN1). Today the association between the polymorphic variants of this gene, particularly Lys198Asn-polymorphism,
and the development of arterial hypertension in different populations of the world has been proved.

The aim: To study the association between the Lys198Asn-polymorphism of the endothelin-1 gene and the development of arterial hypertension in Ukrainian population.

Materials and methods: The genotypes were determined by the polymerase chain reaction method, followed by the analysis of the restriction fragment length (PCR-RFLP) in venous
blood of 160 patients with arterial hypertension and 110 people in the control group. The statistical analysis was performed using SPSS-17.0.

Results: As a result of genotyping, it was found that in the group of patients with arterial hypertension the ratio of homozygote of the major allele (Lys/Lys), heterozygote (Lys/Asn) and
homozygote of the minor allele (Asn/Asn) was 74 (46.3%), 73 ( 45.6%), 13 (8.1%), while in control - 66 (60.0%), 41 (37.3%), 3 (2.7%) respectively. The distribution of genotypes in the
experimental groups was statistically significant (x2 = 6.66; P = 0.036). By the method of binary logistic regression within the dominant and additive model of inheritance, a reliable
association between the genotype of the Lys198Asn-polymorphism of the ET-1 gene and the development of arterial hypertension was established.

It was shown that carriers of minor allele (Lys/Asn+Asn/Asn) have a risk of arterial hypertension 1.7 (95 % (I = 1.066 — 2.851), and homozygotes Asn/Asn 3.9 (95 % (I = 1.016 — 9.566)
times higher than people with Lys/Lys genotype.

In addition, smoking patients with Lys/Asn and Asn/Asn- genotypes have a risk of arterial hypertension 2.6 (95% of S| = 1.224-5.488), and homozygotes of the minor allele (Asn/Asn) 7.3
(95% of SI = 1.295-41.639) times higher than the Lys/Lys homozygotes.
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Condlusions: Lys198Asn-polymorphism of the endothelin-1gene is associated with the development of arterial hypertension in Ukrainian population. Carriers of minor allele (Lys/Asn+Asn/
Asn) have arisk of arterial hypertension 1.7, and homozygotes Asn/Asn 3.9 times higher than people with Lys/Lys genotype.

KEY WORDS: arterial hypertension, gene polymorphism, endothelin-1

BCTYN

AprepianbHa rineprensis (AT) e ofHi€r0 3 HaBaKIUBININX
1po6/1eM Cy4acHOI MeAMLIVIHI Ta OCHOBHMUM (paKTOPOM PUSMKY
cepleBO-CyanHHYX 3axBopioBaHb (CC3) i cmepri. AT piarHoc-
TYETbCA B TPETVHY HACE/IEHHA IJIAHETH 1 IIOPOKY IIPU3BOITD
Io cMepri Marbke 7 MiH. miopeit [1]. HesBakaroun Ha sHauHi
JIOCATHEHHS B JIIKYBaHHI Ta MpoginakTuii apTepia/sbHoOi Ii-
nepTeHsii, 3axBoproBaHicTb Ha Al' mponoBxye spocrau. Tak,
YMCEIbHICTD XBOPYIX 3 APTEPia/IbHOIO IillepTeHsiero B YKpaiHi y
2016 p. carayna moHaz 10 M 421 Tuc.

Ha panwit yac, AT posIiagaerbes Ak My/IbTH(aKTOpiaTbHe
3aXBOPIOBAHH, I1J0 BUHVKAE I1iJl BITIMBOM (haKTOPIB 30BHIIII-
HDBOT'0 CEPENIOBIILA PA30M i3 TeHETHYHO-/IETEPMiHOBAHVIMI OCO-
OMMBOCTAMY KOHCTUTYLIi MomyHyL. Baxx/mByvm uiHHMKaMy y 1i
PPOSBUTKY € TIOAMHAMIA, Ha[IMIIKOBA Maca Ti/Ia, HEIIPaBIJIbHE
Xap4yBaHHS, IICMXOEMOLIiJIHE HAIIPY>KEHHS, BiK, CTaTh Ta iHILIi.

Bayx/mBOI0 TAHKOIO Yy PO3BUTKY apTepiaanbHOI rinepTeHsii €
3MiHM CTaHY eHJOTEIiI0 KpOBOHOCHNX CyayH. Cepef YMHHIKIB,
1110 PETy/IOI0Th (PYHKI[IOHYBaHH: eH/JOTeTi0 6e3yMOBHO OfIHII-
MM i3 HAlIOUIBII 3HAYMMMX € EHJOTEIIHY — OiO/IOTTYHO aKTHUBHI
HENTUM, IO BIUVIMBAIOTH HAa CTAH CHCTEMHOI Ta PEriOHaNbHOL
remopyHamiku [2,3]. HaiiBinominmii ceper HUX — eHfOTeNiH- 1
(EDN1) - Ba30aKTMBHMII IETH/T, BA3OKOHCTPUKTOPHA J1isl IKOTO
B 10 pasiB cubHila 3a anriotensyH 111 B 100 pasis nepepniye
eexT HopasipeHaniny [4].

EDNI1, Bonopiro4y Ba30KOHCTPMKTOPHOIO [ii€l0, bepe y4acTb
B PEry/ALil CyfIMHHOTO TOHYCY, Mi/JBUIIEHHA AKOTO Bifirpae
BaX/IMBY POTIb Y PO3BUTKY i TporpecyBanHi psagy CC3. IcHyioTh
pisHi MexaHisMu, 3a y4acTio AKX EDN1 BUK/IMKa€e IOPYLIEHHS
B Cy[MHAX, TaKi AK iHJyKIjis 3aaJeHHs i OKUCHOTO CTPECY,
36ibIIeHHs yTBOopeHH: (akTopiB pocty (PDGE FGE EGF),
CMHTE3 KOJIareHy i IO3aK/TiTMHHOTO MAaTPUKCY Ta CTUMY/IALA
nponigepanii TMK [5]. EDN1 TakoX HiiCWTIOE CYAMHO3BY-
KyBa/IbHi e(peK T HINX HelfpOryMOpa/IbHIX i eHIOKPYHHIX
uyHHYKIB. Tax, 6yno nokasauo, mo EDNI iHgykye nepetso-
peHHs aHriotensuHy I B anriotensus II [6], cnpustoun mpu
upoMy posButky Al [7]. Tak un inakure, eHoTeriH- 1 cbOroHi
POSIIASAIOTD AK MapKep i IPEAMKTOP BaXKKOCTI Ta pe3yibTary
imemi4HOI XBOpOOU Ceplis, 30KpeMa iHpapKTy Miokapya, HOpy-
IIEHb PUTMY CEPLI, JIETEHEBO i CepLIEBOI IIIePTEH3il, aTePOCKJIe-
PPOTMYHOTO YIIKO/PKEHH:I Cy/MH Ta iH. Tako)K BBa)KaloTb, 110 BiH
IPUYETHMI IO HECEPLIeBOI IIATO/IOT I — ITiC/IATIONOTOBi CY/IMHHI
YCK/IQJJHEHH, YPayKeHH: HUPOK (IIoMepy/IoHepuT), ileMidHi
ypaXeHH: MO3KY, LlyKpoBuii fiaber Ta iH. [8].

OcraHHIM YacoM IOKa3aHO, IO aKTUBHICTb (YHKIIOHY-
BaHHA EDN1 3a/1eKnTb Bifj reHeTI4HOro noniMopdismy 1oro
rea. Tak, Lys198 Asn-noniMopdism bararbMa HOCTIIHIKAMI
POSITIASAETHCA AK MOXK/IBUIA TEHETVYHWIA MapKep PO3SBUTKY
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CeplLieBO-CyAMHHYIX 3axBopioBaHb [9,10]. ITporarom ocranHix
POKIB y Iy 6/tiKanlisx 3apyObKHIX JOC/TTHUKIB aKTUBHO BUCBIT-
JTIOKOTBCSA Pe3y/IBTATV OCTIKeHb 3B 13Ky Lys198 Asn-noriMop-
¢ismy rena EDNI 3 piBHeM eHIOTeIIiHY B KpOBi Ta Ilepebirom
AT i cepreBo-CyAVHHUX 3aXxBOpioBaHb. [laHi miteparypu
JOCUTb HEOTHOPI/HI i CyniepednBi, 1j0 MOXKe 6yT1/1 II0B I3aHO
3 TeHeTMYHOIO0 Pi3HOMAHITHICTIO BIOIPOK, @ TAaKOXK Pi3HUMMI
IIapaMeTpaMy OPiBHAHHA.

META AOCNIAXEHHA

MeTo10 maHOrO AOCHIAKEHHS € BUBYEHHS acoliialril
Lys198 Asn-nonimopdismy rera EDNI1 3 po3BuTKOM ap-
Tepia/ibHOI TilepTeHsil B yKpaiHChKil MonyiALii.

MATEPIAJZIA | METOAU

Y pocnimxenHi 6pamu ygactb 160 manieHTiB i3 BeprdikoBaHUM
miarnosom AT I, I, I crapii 1,2,3 cTymens (ocHOBHa IpyIa) Ta
110 IIpaKTIYHO 310POBUX 0Ci6 (TpyIa KOHTPOIIIO), I1I0 IPOXO-
I obCcTexxeHHA Ta MiKyBaHHA Ha 6a3i K3 « Cymcbka Micbka
KIiHiYHa mikapHA Ne 1» 3a mepion 3 2015-2017 pp. OcHoBOMO
miarHoctky AT 6y pekoMeHpanil aganToBaHOI KIiHIYHOL
HACTaHOBMU «ApTepianbHa rineprensis» (Hakas MO3 Ykpainn
Ne384 Bix 24.05.2012 p.) 3a pe3y/braTaMu AeTa/IbHOTO K/TiHIKO
— IHCTPYMeHTa/IbHOrO 0OCTEKEHHS XBOPYX.

Cepep, obcrexxenux xBopux 6ymo 83 xinku (51,9 %) i 77
yoriosika ( 48,1%) y Biui 38 — 89 pokiB. Y rpymy KOHTpOIO
yBiwIo 110 IpakTUYHO 3TO0POBUX 0Ci6 , cepert HIX 78 SKiHOK
(70,9 %) i 32 yornosikiB ( 29,1%) y Bini 20-82 poku. Yci mari-
€HTJ OCHOBHOI I'PYIIN Ta IPYIIM KOHTPO/IO 6y 0OCTeKeHi 3a
€IVHIM IIAaHOM, IO BKIIOYAB HACTYIIHI €Talu: ONUTYBaHHA
CKapr, 30ip aHaMHe3y, IpOBe/ieHH (i3VKa/IbHOTO 00CTeXXEHHS
TalieHTa, BuMiproBaHHA AT, aHTporoMeTpiyHi JOCTIPKeHH,
IIPOBeJIeHH: JTa00PaTOPHIX JOCTI/PKEHb: 3ara/IbHII aHaIi3
KpOBi,010XiMiYHWI1 aHAJT3 KPOBi 3 BM3HAYEHHAM KOHLEHTpa-
il [JIFOKO3M Ta JIIIJHOTO CIIEKTPY, KPeaTUHiHY; IPOBEIEHH
IHCTpyMeHTa/IbHYX JOCTiKeHD: eeKTpokappiorpadis (EKT),
exokappiockomisi (ExoKC), odranpmockormnis; npoBegeHHs
Me/IVIKO-TeHETIYHIIX IOCTi/KeHb: BUSHAYeHH: MomiMopdisMy
TeHiB 32 IOIOMOTOI0 oTiMepa3Hoi naHIoroBoi peakiii ([TJIP)
3 HACTYITHJM aHa/Ti30M JOBKVHI PeCTPUKALIHIX pparMeHTiB.

JocmimKeHH: IpOBOAVIN 3 JOTPUMAHHAM OCHOBHYX IIOJIO-
»xeHb Konsenuii Pagy €Bpomm mpo mpasa oy i 6iomeny-
LyHL, [e/bciHChbKOI iexapaiii BcecBiTHbOI MeIMYHOI acoLiariil
IIPO €THIYHi IPMHIUIIN NTPOBEfIeHHA HayKOBUX MENUYHMX
mocnimpKeHb 3a ydacTi mopyay i Hakazy MO3 Yipainn Ne 690
Biz1 23.09.2009 p. Bci mauienty nigmicany inpopmoBany sromy
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fOnist O. CmisiHOBa Ta iH.

Ta6nuug 1. Po3nogin aneneii i renotunis 3a Lys196Asn nonimop¢iamom reqa END1y rpynax nopisHaHHA

Al KoHTponb
FeHoTMN (n=160) L= ey Pywe P
n % n %
Lys/Lys 74 46,3 66 60,0
Lys/Asn 73 45,6 41 373 0,036
Asn/Asn 13 8,1 3 2,7
Anenb
Lys 221 69,1 173 78,6
0.252 0,014
Asn 99 30,9 47 214

[pumiTka: n — KinbKicTb naviexTi. Al — apTepianbHa rinepreH3ia

Ta6nuua 11. Axani3 acouiauii nonimopHux apiaHTiB Lys196Asn rexa
END-1 3 po3BuUTKOM apTepianbHoi rinepTeHsii 3 ypaxyBaHHAM pi3HUX
MO/ieneli ycnaaKyBaHHs

ycn';":f::a"um P OR (95% CI) AIC
[omiHaHTHa 0.027 1.743 (1.066-2.851) 19.32
PeuecrBHa 0.079 3.154(0.877-11.343)  20.53
HappaomiHaHTHa 0.173 1.412(0.86-2.319) 224

0.041 3.865 (1.055-14.16)
ApguTnBHaa 19.29
0.073  1.588(0.957-2.635)
Mpumitka: Cl — poBipunii intepBan, OR — BigHowWweHHA waHcis, AlC
— iHhopmaLiliHwii kpuTepiit AikaliKke, a — BepXHiil pAa B aAUTUBHIN Mogeni
MiCTUTb pe3ynbTaTii NOpPiBHAHHA Mix Asn/Asn- i Lys/Lys-reHoTunamu,
HUDKHII pAR — Mix Lys/Asn- i Lys/Lys-reHoTunamu

Ha YYacTb y JOC/DKeHHSAX i3 IIOfa/IbIM 3a60pOM BEHO3HOI
KPOBi Ha FeHeTHYHMIT aHaJIi3.

BenosHy kpoB y xBopyx Ha Al Ta IpaKTIU4YHO 37J0POBYX 0Ci6
Habypam B CTEPU/IbHVIX YMOBAX Y MOHOBETU 00’ €MOM 2,7 MJI
i3 KasieBOMO CUTIO eTMIeHAiaMiHTeTpaoToBOI Kucnotu (11,7
MM) B sixocTi anTHKOArynAnTy (“Sarstedt’, Himewunna), 3amo-
poxyBam Ta 36epiram npu remueparypi -20°C. JTHK Bupism
3 L/IbHOI KpOoBi i3 BukopucraHuaM Habopis “ThermoFisher
Scientific” (CIIIA) 3rizHO IpOTOKOTY BUPOOHNKA.

ITonimopdizm 5-ro exsony rena EDNI (rs 5370) Bu3Ha4amm
METOJIOM IO/TiMEPA3HOI JIAHLIFOTOBOI PEAKIIil 3 HACTYIIHVM aHa/li-
30M JIOBKVHY pecTpUKLiiHNX pparmenTis 3a Fleury L etal. [74]
i3 Mopudikanisamm. [l 1iporo aMIntiiKyBam JULTHKY €K30HY
BKA3aHOT'O T'eHa 3a JJOTIOMOTOI0 ITapy CIIeM(iYHIX ITpaiiMepiB:
npsmoro (sence) - 5 TCTTGCTTTATTAGGTCGGAGACC3
isBopotHoro (antisense) - 5 TTTGAACGAGGACGCTGGTC
3’ (“Metabion” (Himeuyunna). st ammmicikargii 6pam 50-100
ur JHK i gogaBamm o cymili, 110 MicTua 5 MKJI 5-KpaTHOTO
IUTIP-6ydepy, 1,5 MM cynbdary marhio, 200 MkM cymimmi
d-NTP, o 20 pM xoxnoro 3 nparivepis i 1,0 OJ] Tag-nornive-
pasu (Thermo Scientific, CIITIA) , 06’em foBogumu [0 25 MK
meionisoBanow Bogow. ITJIP mpoBoguam B TepMOLMKIIEP]
GeneAmp PCR System 2700 («Applied Biosystems», CIIIA).
Awvmigikanis pparMenTa 5-ro eK30Hy CK/Iafjasacs 3 35 IMKIIB:
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nenaryparisa — 94°C (60 c), ribpuausanisa nparivepis — 61,0°C
(60 ¢) i enonraris — 72°C (45 ¢). ITotiM 6 MKJI IPOIYKTY aMII-
nidikauii inky6ysam npu 37°C nporsarom 18 rogus 3 2 O]
pecrpukrasu Cac81 (Thermo Scientific, CIIIA) y 6ydepi G
takoro ckaagy: 10 MM tpuc-HCI (pH 7,5), 10 MM xtopuzy
MarHito, 50 MM NaCl i 0,1 Mr/my1 ab6yMminy.

3aHaABHOCT y 5665-i1 nosuiii reHa EDN ryaniny (G), amrumi-
iKar, posLIeIVIIOBABCS PeCTPUKTA3010 Ha 1Ba (pparMeHTy — 189
173 m.o. Y pasisaminu G Ha TuMiH caifT pecTpukii s Cac81
BTpadaBcs. AMIytidpikaTy I/ pecTpyKIil po3piLsym B 2,5 %
araposHoMmy reji, 1o MicTuB 10 MKI/M 6pOMIICTOTO eTHJIIO.
Topusontanphmit enekrpodopes (0,13A; 160 V) mpoBopmmu
npotsaroM 35 xs. Bisyamisauito [THK micys enekrpodopesy 3uiit-
CHIOBAJIV 32 IOIIOMOTOK0 TpaHcimoMiHaTopa («biokom», Pocis).

CrarycTirdHe OIpallloBaHHA OfiepyKaHIX Pe3y/IbTaTiB 3l iCHI0-
Baj 3a ffornoMororo rmporpamy SPSS-17.0. BigrosifgHicTs posmnopi-
Ty ajteriB piBHOBa3i Xapyi-BaitHOepra mepesipeHa 3a JOIIOMOT 00
oH-7aitH foatky Online Encyclopedia for Genetic Epidemiology
studies (http://www.oege.org/software/hwe-mr-calc.shtml).

PE3YJIbTATUA TA OBIrOBOPEHHA
Yacroty gmkoro (Lys) Ta MiHOpHOTO (Asn) aeriB, a TAKOX po3-
TIOZIi/T TOMO3WTOT 32 OCHOBHUM aneneM (Lys/Lys), reTeposuroT
(Lys/Asn) Ta romo3urot 3a MiHOpHMM aneneM (Asn/Asn) 3a
Lys198 Asn-noniMopdmamom rera EDNI y XBOpUX 3 apTepiabHOIO
TiIePTEH3I€I0 Ta MPEJCTaBHMUKIB KOHTPO/IbHOI IPYTIM HABEJEHO B
Ta61. 1. [TokasaHo, 1[0 YaCTOTI HABEEHVX TeHOTHIIIB KOHTPO/IbHIl
Tpymi Bignosiganu piBHoBasi Xapzi — Baitu6epra (P > 0,05).

¥ pesynbTari aHa/lisy NaHMX TeHOTUITYBAHH: BCTAHOBJIEHO, IO
cisBifHOIIEHHA reHoTumiB Lys/Lys, Lys/Asn Ta Asn/Asn y rpymi
TAIi€HTIB 3 apTepia/IbHOIO rillepTeHsiero cTaHoBIIO 74 (46,3 %),
73 (45,6 %) i 13 (8,1 %), a y KoHTpori — 66 (60%), 41 (37,3 %), 3
(2,7 %) BignosigHo. [Tokasuuk P, po3paxoBanmii 3a x*-KputepieM
ITipcona, mopisxioBas 0,036, 10 CBiYNUTD O iCHYBaHH:A PisHMII
posmozity nonmopdHx Bapiantis reaa EDNI 3a Lys198 Asn-nori-
MOp}¥3MOM y XBOPIMX Ha apTepia/IbHy IillepPTeHsii0 Ta IPAKTIIHO
3IOPOBUX OCI6.

PesynbraTy perpeciiiHoro aHasisy acoriariii FeHOTUIIIB 3a
Lys198Asn-momimMopdrnm caritom reHa EDNI 3 po3BUTKOM
apTepianbHOI riepTeHsii B paMKaxX JOMiHaHTHOI, PelleCUBHOL,
HaJJJOMiHaHTHOI Ta aIUTUBHOI MOJIETIEN YCTIa/IKyBaHHs HaBeleH1
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Ta6nuug l11. Po3nogin reHoTunis 3a Lys196Asn-nonimopdiamom reHa END1y navienTis 3 pisHumu Gaktopamu pusuky aptepianbHoi rinepten3ii (Ar)

lFeHoTun, n (%)

lpyna n P
Lys/Lys Lys/Asn Asn/Asn
IMT > 25 Kr/m?
Al 85 4 (4,7%) 68 (80%) 13 (15,3%)
<0.001
KoHTponb 77 48 (62,3%) 27 (35,1%) 2(2,6%)
TioTioHONaniHHA
Al 46 16 (34,8%) 25(54,3%) 5(10,9%)
0.015
KoHTponb 81 47 (58%) 32(39,5%) 2 (2,5%)
XonectepuH = 5,2Mmonb/n
Al 113 33 (29,2%) 67 (59,3%) 13 (11,5%)
0.166
KoHTponb 26 3(11,5%) 20 (76,9%) 3(11,5%)

MpumiTka. n — KinbKicTb nawiexTi; IMT — ingekc macu Tina, LLJ-2 — uykpoBuii aiabet 2-ro Tuny

Ta6nuuga IV. Axani3 acouiavii nonimopHux BapianTis Lys196Asn rena END-1 3 po3BuTkom apTepianbHoi rineprensii (Al) y nauieHeTis, 1o nandarb

Mopenb ycnapKyBaHHA P OR (95% CI) AIC
[omiHaHTHa 0.013 2.592 (1.224-5.488) 17.04
PeuecuBHa 0.067 4,817 (0.895-25.915) 19.66
HapnomiHaHTHa 0.108 1.823 (0.877-3.788) 20.85
0.024 7.344 (1.295-41.639)
AanTBHaa 17.01
0.035 2.295 (1.061-4.965)

Mpumitka: CI — goBipuwmit intepaan, OR — BigHoLeHHA waHciB, AIC — iHdopmaviiiHnii KpuTepii Akaiike, a — BepXHiil pag B aAUTUBHIi MoAeni MiCTTb
pe3ynbTaTit NOPIBHAHHA Mix Asn/Asn- i Lys/Lys-reHoTunamu, HUXHIl pag — mix Lys/Asn- i Lys/Lys-renotunamn

8 9 10 11 12

Pucynok 1. Pesynbtatun pectpukuiitHoro ananisy Lys198Asn-nonimopdu3smy reva EDN1. M — mapkep monekynapHoi Macu (o — napu HykneiHoBux
0CHOB), fopixku 4,5, 6,7, 8, 12 Bignoigatotb Lys/Lys-renotuny; nopixkiu 2, 3,9, 10, 11 — Lys/Asn-reHotuny; sopixka 1— Asn/Asn-rexotun.

B TaO/. II. CrarucTiyHO 3HaYyIMii 3B 5130K OYB BCTaHOBJICHMI
wia gominadTHOIL (P = 0,027) Ta agutusnoi (P = 0,041) Mopereii.
Harimen11i 3Ha4eHH:A OKa3HMKA KpUTepio AKalike Majia aiuTYBHA
Mogernb (IKA = 19,29). TakuM 4mHOM, BifITIOBIIHO IO pe3y/braTiB
6iHapHOI JTOTICTIYHOI perpecil B yKpaIHChKii IOMy/IALl HOCIT Mi-
HopHoro anerts (Lys/Asn+Asn/Asn) Marotb B 1,7 (95 % CI = 1.066
- 2.851), aromosurory Asn/Asn -y 3,9 (95 % CI = 1,016 - 9,566)
pasu GUIBLINIT PUSMK BUHVKHEHHS apTepiajbHOL TilepTeHsii y
HopiBHAHHI 3 0co6amu 3 Lys/Lys-reHOTUIIOM.

HacrymHum etanom aHastisy cTazno BUBYEHHA PO3IIOIiTy T€HO-
TimiB 3a Lys196Asn-nonivopdismoM rera ENDI y manieHTiB 3
pisHMMY daKTOpaMyl pU3UKY apTepia/IbHOI riltepTensii, TakuMu

AK migBumenni iHgexc Macu Tinma (IMT), TIOTIOHOIA/IIHHS Ta
Iif{BULIEHIII PiBeHb X0/IecTeporty Iasmu Kposi (a6 IIT). Hamu
BUSIBJIEHO, IO Ceper OcCi6 3 MiIBUILEHNM iHJEKCOM Macy Tila
(IMT = 25 xr/™?) CHIiBBiJHOIIIEHH: TeHOTHIIIB y TPYIIi ITalli€HTIB
3 AT Ta KOHTpO/Ii OCTOBIpHO BinpisHsIoCh: 4 (4,7%), 68 (80%),
13 (15,3%) mpotu 48 (62,3%), 27 (35,1%), 2 (2,6%) (P <0.001).
ITopi6HMIT BUCHOBOK OTPMMAHMIT i 7151 0Ci6, 1[0 mmasisiTh. Posmopin
reHOTHIIB cepey manieHTiB 3 AI' craHoBuB 16 (34,8%), 25(54,3%),
5 (10,9%), Togi AK y KOHTPO/bHil Ipymi - 47 (58%), 32(39,5%), 2
(2,5%) (P = 0,015). CTaTuCcTIYHO HOCTOBIPHIMX BiIMIHHOCTEIL y
IpyTIax MOPIBHAHHs Cepef OCi6 3 MiiBUIIEHNM PiBHEM XOJIecTe-
porny (= 5,2mmons/) BusiBneHo He 6ymo (P = 0,166). Merozom
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fOnist O. CmisiHOBa Ta iH.

Ta6bnuua V. Axani3 acouiauii nonimopdrux Bapiantie Lys196Asn rena END-1 3 po3suTkom apTepianbHoi rineptensii (Al) y nauieHertis 3

rinepxonecteponemieto (piBeHb xonecteposay > 5,2 MMonb/n)

Mopenb ycnapKyBaHHA P OR (95% CI) AIC
[lomiHaHTHa 0.076 0.316 (0.089-1.126) 14.42
PeuecrBHa 0.996 0.997 (0.262-3.786) 18.34
HappaomiHaHTHa 0.1 0.437 (0.163-1.172) 15.37
0.29 0.394 (0.07-2.209)
AontneHa® 16.27
0.069 0.305 (0.084-1.099)

[pumitka: (I — goBipunit intepsan, OR — BigHowweHHA WwaHciB, AIC — iHdopMaLilinuii kpuTepili Akalike, a — BEpXHill pAd B aAUTMBHIN MOZENi MiCTUTb
pe3ynbTaTit NOPIBHAHHA Mix Asn/Asn- i Lys/Lys-reHoTunamu, HUXHIN pag — Mix Lys/Asn- i Lys/Lys-reHotunamu
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PucyHok 2. Yactora reqotunis 3a Lys198Asn-nonimopduamom reHa EDN1T cepes XBopix 3 apTepianbHoto rinepTeHsi€io Ta KOHTponem.

6iHapHOI JIOricTIYHOI perpecii BCTAaHOB/IEHO, 1110 cepe IALiEHTIB,
IO MaJLATh, Hocii Asn-amemo (Lys/Asn ta Asn/Asn-reHoTnm)
MaIoTb y 2,6 (95% CI = 1.224-5.488) pasy BUILMIT pU3VK PO3BUTKY
AT nopiBHSTHO 3 0c06amit, 1110 MAIOTh Lys/Lys-reHOTHII BifiIOBiAHO
JI0 DoMiHaHTHOI Mofiert ycrapKyBanH: (P = 0.013). Bimbm toro,
3a JAaHVMM aIUTUBHOI MOJE/ YCIaIKyBaHHA Y Liiil TPy Maili-
€HTiB ToMo3uroTn 3a Asn-aneneM (Asn/Asn) mMaoTb y 7,3 (95%
CI = 1.295-41.639) pasu Bumit pusuk Hactauusa AT (P = 0.024)
y HopiBHsIHHI 3 roMosuroTamu 3a Lys-amenem (Lys/Lys) (Ta6ir.
IV). Pesynbratu aHasm3y acorjariii reHeTUIHOro nommopdismy
Lys196Asn rena END-1 3 po3BUTKOM apTepia/ibHOI rinepTeHsii y
IallieHeTiB 3 riepxosecTeporeMiero npencrasieni y Tabmmi V.
BcTaHOB/IEHO BifICYTHICTD CTATMCTUYHO 3HAYMMOIO 3B A3KY MDK
ajtenpHUM noiMopgismMoM Lys196Asn ta nHactanusaM AL cepen
0ci6, 1110 MarOTh Mif{BUIIIEHNIT piBeHb X0recTeporty Kposi (P > 0.05)
Y JaHili IPpyIIi IAL[i€HTIB.

ITinBuIeHHs piBHsI eHIOTeTHY-1 6y/I0 JOBeeHO y baraToun-
CENIbHMX €KCIIEPVMEHTA/IbHMX i KIIHMYHMX JOCTIPKEHHAX TIpU
cepuiesiit HegocrarHocTi [11,12], irapxri Miokapzy [13], apurmisax
[14], arepockreposi [15]. ITokaszaHo, 10 IIpy IIPOrpecyBaHHi cTe-
HOKap/iii OTHOYACHO 3 IiIBMILEHHAM PiBHA €H/IOTENTiHY- 1 CyTTEBO
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HOTIpIIYETbCA eHAOTeiII3a/IeKHa BasoMWIATaLiA cyayH [16]. €
JlaHi Ipo Te, 10 3a YMOB XPOHIYHOI apTepia/IbHOI rinepreHsii, o
CYTIPOBOIKYETHCA MOPYLIEHHAMY (DYHKLI{I HMPOK, ITi/IBUILYEThCA
YTBOpeHH i cexpertisa eapoTeniny-1 [17.]

Ten EDNI1 nokanizoBaHmii Ha xpoMocomi 6p24-p23 i ckmafa-
€TbCA 3 5 eK30HIB Ta YOTHPBOX iHTpOHIB [18,19,20]. Ha cvoronHi
BifJOMO HOHAf 2 TUCAYI OFHOHYK/ICOTUAHNX MOMIMOPdisMiB
rerna EDNI (3rigHo 3 ganuvu National Center for Biotechnology
Information (NCBI)). JoBenena aconiarist momimopdisMiB rexa
EDN1 3 aprepianbHOI0 rineprensiero [21,22,23], n1ereHeBoro
rineprensiero [24], rocTpuM KOPOHApHMM CHHIPOMOM [25,26.],
cepleBO0 HeflocTaTHICTIO [27], iHdapkToM Miokappa [28],
imemiuanM iHcynprom [29]. OpHuM i3 KIHIYHO BaXIMBUX €
Lys198 Asn-nioniMmopdunit catir. ITpumyckaiors, o 3amina G/T
Y 5-y €K30Hi y 5665-1 MO3UILIil HyKI€OTUIHOI MOC/TiOBHOCTI, 1[0
IPU3BOANTD [0 3aMiHM amiHOKvcnot misuH (Lys) Ha acraparin
(Asn) 198 mosuiiii aMiHOKICTIOTHOI ITOC/IIZOBHOCTI, 3MiHIOE 6i/1-
KOBY CTPYKTYPY i aKTUBHICTb hepMeHTY. Y HaIlVX JOCTIIKEHHAX
6yno poseneHo, mo Lys198Asn-nomimMopdism acouifioBaHmii 3
PO3BUTKOM apTepiaibHOI TillepTeHsil B yKPaiHChKill TOMyJIALIIL.
[Topi6Hi moCTimKeHHsI IPOBEEH] IHIMMI BYSHNMI /TSI PISHUX
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nomyranii. Tax, rpyma Buennx T. Rankinen et al. gocnimpkysama
BB Lys198Asn-nonimopdismy rena EDNI Ha apTepiabHuMiz
TVCK 3QJIXKHO Bifj piBHA (i3N4HOI aKTMBHOCTI JIOAVHI. ABTOpYU
TIOKa3aJIy1, 110 B 0Ci6 i3 HU3BKIM piBHEM (hi3MIHOI aKTUBHOCT, SIKi €
FOMO3UIOTaM 32 MIHOPHIM aJiejieM, pUsUK posBUTKy AT GUtbimit
marpxe Bidi (P =0,0003), ipoTe TAKOro 3B 513Ky He BCTAHOB/IEHO
¢isndHO aKTMBHIX i TpeHOBaHYX 0ci6 [30]. ¥ mpari V. Addmkova
et al. mpTBepmKeHo aconjanito Lys198Asn noriMop¢dHoro caiita
3 QYHKII€I0 eHIOTeNiI0 Ta PO3BUTKOM apTepiabHOI TilepTeHsii
[31]. 3a marumu Dzholdasbekova A. U., Gaipov A. E. Asn-arens
i Asn/Asn-renorym 3a Lys198Asn-nioniMmopdismom rera EDNI €
MapKepOM IIiIBUILEHOTO PU3MKY PO3BUTKY apTepia/lbHOI rirep-
TeHsii [32]. B innmomy gocnimkeHHi BIABIEHO 3aeXXHICTb PUSKKY
BUHVKHEHHA IiIBUILEHOTO apTePiaTbHOTO TUCKY Ta KOPOHAPHOTO
CHHJIpOMY Bif reHoTumiB 3a Lys198Asn-roniMopdHnm BapiaH-
TOM IeHa eHpioTeniny-1 [33]. 3a pesymbratamm gocmimpkens A. U
Joldasbecova y kasaxcpkiit momyAnii resotun Asn/Asn y 6 pasis
YacTillle 3yCTPiYaBcsA cepef MALEHTIB 3 apTepialbHOIO TillepTeH-
3iero, HDK B 0ci6 xouTpobHOI rpymm (P = 0,012) [34]. IIpote, Ha
BinmMiHy Biff iHINX, rpyTa BueHux Ha 9oy 3 S. Wiltshire BuB4aroun
3B’A130K IT0/IIMOPdi3My IT'ATOro ek3oHa rena EDN 3 MexaHi3sMaMy
PO3BUTKY apTepia/IbHOI TillepTeHsii, piBHEM JIIIOPOTEIIiB, MeTa-
GOMTIYHIM CHHIPOMOM i CepLIEBO-CYIVHHIMI 3aXBOPIOBAHHAMI,
He OflepyKa/IV YKOITHIIX JOCTOBIPHIIX pe3y/bTaris [35].

BUCHOBKU

1. ITonimopism Lys198Asn rena EDNI acowuiiioBaHuit 3 pos-
BUTKOM apTepialbHOI TillepTeHsil B yKpaiHChKill MOy IAL;i.

2. Hocii minopHoro anensa (Lys/Asn+Asn/Asn) MaoTb B
1,7,a romo3urotu Asn/Asn -y 3,9 pasa O6inbmuii pusuk
BUHMKHEHHsI apTepianpHol rinepreHsii, Hx ocobu 3 Lys/
Lys-renotumom.

3. [TanieHTn, mo manATh 3 Lys/Asn Ta Asn/Asn-reHoTunamu
MaloTh y 2,6, a rOMO3UTOTI 3a MiHOpHMM ajeneM (Asn/
Asn) y 7,3 pasa Bummit pusuk HacTaHHA Al y mopiBHAHHI
3 romosuroTamu Lys/Lys.
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ABSTRACT

Introduction: The sharp deterioration in the physical development of the younger generation is worrying. The morbidity of youth has increased by 29.9% compared with the
last century. More than 33% of boys and girls, among first-year students with chronic diseases.

The aim: Assessing the state of the students’body by examining the results of a survey among the second- and third-year students of the university using a specially designed
questionnaire.

Materials and methods: The material on the assessment of the state of health and the characteristics of the organism has been processed by studying the results of a survey
of young men and women aged 20-23, obtained on the basis of using the developed questionnaire.

Results: Physical development has been studied in accordance with the state of health of the students, as well as a thorough study of a number of criteria: diseases of the
musculoskeletal system were 37.1%, 49.7% and 43.45 among boys aged 20, 22 and 23 and respectively 33.3 %, 38.6% and 47.7% among girls in their 20s, 225 and 23s. The
morbidity of eye was 18.0%, 3.8% and 9.9% among boys aged 20, 22 and 23 years and 17.7%, 17.1% and 7.7% among girls aged 20, 22 and 23 years.

Conclusions: In the structure of morbidities are diseases of the musculoskeletal system, diseases of the nervous system and the organ of vision. Correlation of the characteristics

of the level of students’ health and their physical development have indicators on the level of educational adaptation and the number of diseases.

KEY WORDS: health, student, physical development, morbidity

INTRODUCTION

The Charter of the World Health Organization (WHO)
states that health is a state of complete physical, mental
and social well-being. This concept has many aspects and
is due to many factors, so a clear, acceptable to all definition
of the concept of “health” does not exist. It is believed that
health is a normal state of the body, which is characterized
by optimal self-regulation, complete consistency in the
functioning of all organs and systems, the balance between
the body and the external environment in the absence of
painful manifestations.

Indicators of physical health are the individual char-
acteristics of the anatomical structure of the body, the
perfect (normal) physiological functioning of the body in
various conditions of rest, movement, environment, genetic
heritage, the level of physical development of organs and
body systems.

Physical development is a process of formation and
changes of biological forms and functions of the human
body and is assessed by the level of development of
physical qualities, anthropometric and dynamometric
indicators, indicators of posture formation. It is next to
the birth rate, morbidity and mortality, is one of the most
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important indicators. The processes of physical and sexual
development reflect the general patterns of growth and
development, but at the same time substantially depend
on social, economic, sanitary and hygienic and other
conditions, the influence of which is largely determined
by the person’s age.

Under the physical development is to understand bi-
ological processes which occur continuously. At each
age stage, they are characterized by a certain complex of
morphological, functional, biochemical, mental and other
properties of the organism. A high level of physical devel-
opment is combined with high levels of physical fitness
and performance.

Analysis of the scientific literature shows that for
Ukraine the problem, which is connected with the fu-
ture of the state, is the preservation and strengthening
of the health of young people. Its health is one of the
main sources of power of the society as a whole. Anxiety
causes a sharp deterioration in the physical develop-
ment of the younger generation. The incidence of youth
has increased by 29.9% compared with the last century.
Among first-year students, more than 33% of boys and
girls have chronic diseases. The physical development of
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student youth has such negative tendencies to asthenia,
reduction of the chest perimeter, lung capacity and muscle
strength [1].

According to the monitoring study, it can be seen that
the number of healthy young people is decreasing. So in
the 2016-2017 school year, 42.7% of healthy youth were
recorded, in the 2017-2018 school year, the number of
practically healthy youth does not exceed 30% [2, 3, 4].

The most likely causes of this situation are environmen-
tal problems in the country, sanitary culture, reduced
attention to social problems, weakening state policy in
the field of preventive medicine, reducing the number of
research on growth, the development of healthy young
people and their health management. When a healthy
lifestyle is observed, which is confirmed by the correla-
tion analysis of its components, the efficiency of young
people increases [5].

It cannot but be disturbed by the fact that the indicator
of excess weight among representatives of student youth
is growing every year. This indicates a lack of nutritional
culture. This situation cannot but worry teachers and
doctors, because young people, coming to the university,
already have deviations in health. For the prevention of
obesity in the organization and selection of physical cul-
ture it is necessary to take into account the physiological
mechanisms and features of motor activity [6]. Therefore,
the main task in the activity of pedagogical teams of ed-
ucational institutions at the present stage should be the
preservation and strengthening of health, the formation
of positive motivation for a healthy lifestyle of the younger
generation [7].

So, a healthy lifestyle helps to strengthen the social
health of the individual and society as a whole. It includes
values of a high order, since it is aimed at humanizing and
activating human activity, improving individual personal
qualities [8].

THE AIM

The aim of the study is to assess the morpho-functional
state of the body of students by examining the results of a
survey of boys and girls of II - IV university courses based
on the use of a specially designed questionnaire.

MATERIALS AND METHODS

Material for assessing the health status and characteristics
of the morpho-functional state of students aged 20-23
years was collected as a result of surveys that have been
conducted using a specially designed questionnaire.
Questions were proposed for processing by students, in
order to obtain adequate both subjectively and objectively
significant answers were clearly structured and provided
an opportunity to get comprehensive answers on such
problem blocks: data on a generalized assessment of
living conditions of the living environment (1 block of
questions), data to determine the features of social and
living conditions of permanent residence of boys and girls
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(2 sets of questions), data on the features of the regime for
students with the obligatory consideration of the factors
that can cause and A degree of mental or physical activity
(3 sets of questions), data on the detailed characteristics
of features of educational-relevant adaptation with the
determination of the severity of general fatigue (4 blocks
of questions), data on the assessment of the health status
and characteristics of the morpho-functional state of the
body of young men and women (5 blocks of questions).
In general have been surveyed 53 students among whom
were 27 boys and 26 girls.

Ethics Commission of the Poltava National Pedagogical
University named after V.H.Korolenko noted that the
study was carried out without violations by the students
studied. The latter were fully aware of the methods
and scope of research. The survey has been conducted
voluntarily and anonymously in accordance with the
requirements and standards, model regulations on ethics
issues of the Ministry of Health of Ukraine No. 690 of
September 23, 2009.

RESULTS AND DISCUSSIONS

In the course of assessing the spread of diseases with
temporary disability, we found that 17.6% and 24.3% of
boys and girls aged 20 years were ill more than 4 times a
year, 3.3% and 17.6% of boys and girls aged 22 years and
11.0 % and 6.6% of boys and girls aged 23 years, 3 times a
year — respectively 14.3% and 25.5% of 20-year-old boys
and girls, 21.2% of 22-year-old boys and girls and 3.3% and
21.3% of 23-year-old boys and girls, 2 times a year — 24.3%
and 15.3% of boys and girls aged 20, respectively, 15.6%
and 25.5% of boys and girls aged 22 years and 23.1% and
30.5% of boys and girls aged 23 once a year - from 20.3%
and 27.6% of 20-year-old boys and girls, 44.4% and 22.2%
of 22-year-old boys and girls, and 41.3% and 23.1% of
23-year-old boys and girls, were not ill at all - respectively
26.6% and 10.0% of boys and girls aged 20 years, 13.3%
and 16.6% of boys and girls aged 22 years and 20.0% and
16.6% of boys and girls aged 23 years.

In the structure of chronic diseases, the most common
among students were diseases of the musculoskeletal
system and connective tissue, namely flatfoot and poor
posture, second place eye disease, among the latter, ac-
commodation spasm and astigmatism prevailed, and in
the third place girls had circulatory system diseases due
to systolic noise and vegetative-vascular dystonia, young
men had eating disorders and metabolic disorders due to
diffuse non-toxic goiter, testicular hypoplasia and physical
development. In the age group of 20 years among girls, the
structure of diseases remained similar to the previous one,
among young men endocrine diseases, eating disorders and
metabolic disorders took the second place, diseases of the
digestive organs due to functional stomach disorders and
biliary tract dyskinesia took the third place.

Among the 23-year-old boys and girls, regardless of
sexual differences, the first place was left for diseases of
the musculoskeletal system and connective tissue, due to
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flat-footedness, scoliosis and other posture disorders, the
pathology of the circulatory system due to vegetative cir-
culatory dystonia remained in the third place, eye diseases
due to myopia and accommodation spasm.

The proportion of diseases of the musculoskeletal sys-
tem was 37.1%, 49.7% and 43.45 among boys aged 20, 22
and 23, and respectively 33.3%, 38.6% and 47.7% among
girls 20 and 22 and 23s. The incidence of eye diseases was
18.0%, 3.8% and 9.9% among boys aged 20, 22 and 23
years and 17.7%, 17.1% and 7.7% among girls aged 20, 22
and 23 years.

The proportion of persons distinguished by the presence
of chronic pathology of the endocrine and digestive systems
was somewhat less. Endocrine diseases, eating disorders
and metabolic disorders were characteristic of 13.3% and
13.1% of 20-year-old boys and girls, 20.6% and 7.7% of
22-year-old boys and girls, 10.4% and 4.4% of 23-year-old
boys and girls, diseases digestive organs - for 8.0% of boys
at the age of 20, 11.3% of boys at the age of 22 years, 10.5%
of boys at the age of 23 years and 7.0% of girls at the age of
23 years. The proportion of chronic diseases of the circu-
latory system was 8.0% and 15.8% among boys and girls
aged 20 years, 4.5% and 9.3% among boys and girls aged
23 years. The proportion of chronic respiratory diseases is
11.0% and 9.3% among 20-year-old boys and girls, 7.5%
and 4.8% among 22-year-old boys and girls, and 7.9% and
8.9% among 23-year-old boys and girls. The proportion of
diseases of the excretory system ranged from 0% to 3.1%
among boys and from 4.2% to 5.1% among girls.

The correlation components of the health status of boys
and girls aged 20, 22, 23 years studying at the III-IV courses
of the University showed that the indicators on the level
of academic adaptation (r = 0.52- 0.71, p <0.05-0.01), the
number of diseases with temporary disability (r = 0.72-0.75,
p <0.001), the presence of the frequency of recording ex-
acerbations of chronic pathology (r = 0.78-0.79, p <0.001),
features of the nature of schooling (r = 0.49-0.72, p <0.05-
0.001) and neuro-emotional stress during the execution of
daily training activities (r = 0.52-0.68, p <0.05-0.01), gen-
eral assessment of living conditions (r = 0.62-0.73, p <0.05),
peculiarities of relationships in the family (r = 0.65-0.66,
p <0.01 ), the duration of a night’s sleep (r = 0.52-0.67, p
<0.05-0.01), the peculiarities of state of health at the end
of the school day and the school week (r = 0.55-0.77, p
<0.05-0.001) as smoking (r = 0.60-0.72, p <0.05-0.001).

When studying the mode of daily activities of the stu-
dents studied, the presence of significant deviations of
the leading indicators from generally accepted hygienic
standards and regulations was revealed.

According to WHO data in the developed countries of
Europe, in the structure of general morbidity of the adult
population, the first places are: respiratory diseases (about
26%), diseases of the circulatory system (about 17%), dis-
eases of the musculoskeletal system and connective tissue
(about 12%), injuries and poisoning (about 12%), diseases
of the digestive system (about 9%), diseases of the eye and
its appendage apparatus (about 8%).

According to our research, diseases of the musculoskele-

tal system are three times higher than those in Europe, eye
diseases are also dominated by European indicators, dis-
eases of the digestive organs show similar results to WHO.

Most of the boys and girls identified the nature of the
educational process at the university as intense or mod-
erately tense, linking the main problems that arose with a
sense of fatigue, with the level of teaching and features of
the educational process and the state of their own health.

Young adulthood, between the ages of 18 and 26, is a
critical period for a person.

What happens at a young age has deep and long-term
implications for the future of young people.

A higher incidence rate at a young age has important
implications for future health, education, and economic
well-being. Rapid technological change, economic prob-
lems and along transition to adulthood, obviously contrib-
ute to health problems in young people, increasing their
stress and sedentary habits, while at the same time reducing
their likelihood to participate in work and family roles,
which serve as powerful social control risk perception. That
is, it can be expected that these alarming trends in relation
to the health of young people have to continue and worsen.

The connection between physical health and physical
development has been noted by a number of authors,
especially from countries with a high level of economic
development, studying the effect of physical exercises on
the physical development of young people [9]. Exercise
has a positive effect on the risk factors for cardiovascular
diseases [10]. In recent decades, there has been a rapid
development of high technology, affecting the adaptive
capabilities of young people. Adaptive abilities of young
people leading a sedentary lifestyle decrease [11]. And
it cannot but be disturbed by the fact that over the past
decades a tendency of deterioration in the physical devel-
opment and health of this generation of the population has
occurred among the young population of the world and
in our country [12]. The group of young people we study
has a sedentary lifestyle, the presence of chronic diseases of
various etiologies, varying degrees of severity, which affect
the level of efficiency and significantly impair the qualit

CONCLUSIONS

It was established that with age, the proportion of diseases
characterized by the chronic course of the pathological
process gradually increased. In their structure, the most
common diseases of the musculoskeletal system, diseases
of the nervous system and sensory organs, among the
latter, violations of the functional state of vision prevailed.
In the structure of morbidity with temporary disability,
respiratory diseases, diseases of the digestive organs, and
skin diseases significantly prevailed.

The correlation of the characteristics of the level of
health and physical development of students had indica-
tors on the level of educational adaptation, the number
of diseases with temporary disability, the presence and
frequency of registration of exacerbations of chronic
pathology, features of the nature of education at the
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university and the level of neuro-emotional stress when
performing daily educational activities, features of rela-
tionships in the family, the duration of the night’s sleep,

the

characteristics of well-being at the end of the school

day and the school week, the level I am a student in such
an unhealthy habit like smoking.
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ABSTRACT

Introduction: The article considers social-psychological features of value orientations of patients with alcohol dependence. The state of the problem under consideration in

the psychological literature has been studied.

The analysis of empirical research of value orientations of patients with alcohol dependence has been conducted.

The aim: The aim of the paper is to identify social-psychological features of value orientations of patients with al cohol dependence.

Materials and methods: The research has been conducted at full-time treatment department of Transcarpathian Oblast Narcological Dispensary (Uzhhorod, Ukraine).

The experiment involved 42 respondents (29 men and 13 women) of different age, the department patients, suffering on alcoholism. The techniques have been performed

individually with each patient.

The following methods have been used:

1. Method of «Valuable Orientation» by M. Rokich.

2. Questionnaire on Terminal Values (QTV) by 1.G.Senin.

3. Purpose-life orientation test (method of PLO) by D.A. Leontiev.

Results: It has been found out that the group hierarchy of values in cases with chronic alcoholism is characterised by an explicit orientation to specific vital values. There is a
characteristic reverse development of the value sphere of an individual in cases with chronic alcoholism, which is displayed in the formation of orientations on the lower levels

of the value system.

The results of empirical research have shown that among the patients with alcohol dependence the preference is given to terminal values, values — goals.
Conclusions: It has been generalised that value orientations are the component of the structure of an individual, which reflects the life experience gained by an individual in
the individual development, and represents the core of consciousness, taking into account how personality makes decisions on important vital issues.

KEY WORDS: alcoholism, value orientations, terminal values, instrumental values, personality structure

INTRODUCTION

The problem of alcoholism is a danger not only for an individu-
al, but also for the health of the nation as a whole, contributing
to the increase in crime, the deterioration of physical and mental
health of the population.

Nowadays, the number of patients with alcohol dependence
increases, but there are no systematic studies of social-psycho-
logical aspects of lifestyle of patients with alcohol dependence,
which represent a specific, large social group, characterised by
a special system of values, and relationships.

Dependence of personality on psychoactive substances cannot
but influence his/her value orientation, motivational structure,
communication, system of relations with others, position, status in
large and small social groups and other social-psychological char-
acteristics that determine the lifestyle of an individual in a society.

The topic of value orientations for persons suffering from
alcoholism is not sufficiently studied and described in scientific
literature. Psychology is far behind the needs of practice, both in
the study of social-psychological problems of alcoholism, and
in the development of the most effective prophylactic and re-
habilitation programmes for patients with alcohol dependence.

Wiad Lek 2019, 72, 4, 579-583

ANALYSIS OF RECENT RESEARCHES
AND PUBLICATIONS ON THE PROBLEM
UNDER CONSIDERATION
Values in psychology have been studied by B.G. Ananiev,
M.Ya. Boryshevskyy, Z.S. Karpenko, S.L. Rubinstein,
V.O. Yadov, T.S. Yatsenko. In particular, B.G. Ananiev,
S.L. Rubinstein, M. Rokich point out that the mastery of the
system of values is closely linked with the direction of activity
of an individual. Researchers point out that values, being
central personal entities, express the conscious attitude of an
individual towards social reality. And through this quality
they determine the broad motivation of behaviour and affect
all aspects of activity. In this regard, S.L.Rubinstein notes that
social scale of values is displayed in the human activity to
meet the immediate social needs. In satisfaction of personal
and individual needs through the socially useful activity, the
attitude of an individual towards society and, accordingly, to
oneself as a part of society is realised [1, p. 615].

M. Rokich considers values as abstract ideas, positive or nega-
tive, not related to a particular object or situation, which express
human beliefs about types of behaviour and actual goals and do
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not have an independent motive force. According to his studies,
values are divided into two groups: terminal (define long-term
prospects oflife and established norms of behaviour based on so-
cially defined standards) and instrumental (characterising means
of realisation and achievement of terminal values) [2, p. 543].

In some studies the concept of «value orientations» is essentially
identical to the terms describing the motivational-needy or sense
field [3, p. 28]. For example, A. Maslow actually does not share the
concept of «values», «<needs» and «motives». In A. Maslow’s the-
ory groups of values constitute a vertical hierarchy. According to
him, the needs and values «are not the dichotomy, but a coherent
hierarchy; that is, they depend on each other2 [4, p.301]. Maslow
distinguishes two main groups of values: (i) B-values (values of
being) — higher values, inherent in people who are inclined to
self-actualisation (truth, goodness, beauty, integrity, overcoming
the dichotomy, vitality, uniqueness, perfection, completeness,
fairness, order, simplicity, ease, without effort, etc.); (i) D-val-
ues (deficient values) — lower values, directed to meet specific
frustrated needs (peace, rest, sleep, rest, reliance, security, etc.).

«D-values», occupying the subordinate position, are chosen
by people «for the sake of survival», the achievement of the state
of homeostasis. Their implementation is «an absolute necessity»
and a prerequisite «feeling and functioning» of higher «B-values»
or «values of development» [2, p.303].

D.A. Leontiev is one of the representatives of domestic psy-
chology in the study of value orientations. He notes that the
individual hierarchy of value orientation, as a rule, is a sequence
of rather well-delineated «blocks». T.O. Leontiev provides possible
grouping of values, united into blocks for various reasons, which
are a kind of polar value systems. [5, p.17].

The problem of values is central in the studies by T.S. Yatsenko
— Academician of the National Academy of Sciences of Ukraine
The author argues that perceived and proclaimed values cannot
fully determine human behaviour in society. At the same time, the
scientist focuses on identifying of discrepancies between what a
person deliberately declares and the results of actions performed
contrary to the declared goals and values [6, p.57].

Thus, value orientations represent special psychological for-
mations and are the elements of the structure of an individual.

With regard to studies of value orientations in patients with
alcohol dependence, one can conclude that, nowadays, this
topic is not sufficiently studied and described in the scientific
literature. Domestic scientists — V.A. Khaschenko, N.I. Lapin,
L.N. Sobchyk, M.S. Yanytsky, V.A. Zhmurov, N.A. Zhuravleva
— work out problem.

B.S. Bratus points to the «reduction» of motivational and
semantic sphere of «alcoholic personality». According to him,
patients with alcoholism «... can realise the incompatibility of
their behaviour with the former semantic attitudes and values. But
unfortunately, this awareness is rarely complete, it remains only
as «understanding», which can lead to temporary repentance,
but is deprived of real active force. B.S. Bratus explains this by
the gradual destruction of the former motivational-semantic
hierarchy and the formation of a new one. Group hierarchy of
values in chronic alcoholism is characterised by explicit orienta-
tion to specific vital values. Analysis of representations about the
implementation of certain vital values indicates the uncriticality
of their self-perception and anosognosy, as the respondents tend
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to consider themselves healthy, free in choosing a life strategy,
responsible, honest, sensitive, neat and tidy; etc.

Thus, we can speak of characteristic reverse development of
the value sphere of personality in chronic alcoholism, which is
displayed in the formation of orientations on the lower levels of
the value system [7, p.247].

THE AIM

The aim of the paper is to identify social-psychological
features of value orientations of patients with alcohol
dependence.

MATERIALS AND METHODS

The research has been conducted at full-time treatment
department of Transcarpathian Oblast Narcological Dis-
pensary (Uzhhorod, Ukraine).

The experiment involved 42 respondents (29 men and
13 women) of different age, the department patients, suf-
fering on alcoholism. The techniques have been performed
individually with each patient.

The following methods have been used:

1. Method of «Valuable Orientation» by M. Rokich.

2. Questionnaire on Terminal Values (QTV) by .G.Senin.

3. Purpose-life orientation test (method of PLO) by
D.A. Leontiev.

RESULTS AND DISCUSSION

Having applied the method of «Valuable Orientation» by M. Ro-

kich, the following results are obtained (Figure 1, Figure 2):

— among the terminal values occupy: the first place — health
(11 respondents, 26%); the second — love (10 respon-
dents, 24%); the third — happy family life (8 respondents,
19%); the fourth — life wisdom and having good and
faithful friends (3 respondents, 7%).

— among the instrumental values occupy: the first place
— independence and honesty (8 respondents, 19%), the
second — upbringing (7 respondents, 17%), the third — re-
sponsibility and effectiveness in deeds (3 respondents, 7%).

Having applied the Questionnaire on Terminal Values

(QTV) by L.G.Senin, according to the key of the technique,

the following results are obtained.

In the first place indicators beyond the range of 4 to 7
stens are interpreted, because all the indicators in this range
can be considered close to the average.

In our case, out of bounds are the indicators of terminal val-
ues, such as creativity and self development (see Figure 4), as
well as the indicators of life spheres — the sphere of professional
life and the sphere of education and training (see Figure 3). In
this case, the indicators are below the norm.

According to the key, the low score on the scale of creativity
reflects the lack of a persons desire to realise own creative
potential, to make various changes in all spheres of life.
Respondents with low points for this indicator do not avoid
stereotypes. Such people usually prefer the measured pace of
their lives. In the field of professional life this is displayed in
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Figure 1. Graphic presentation of the hierarchy of terminal values
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Figure 2. Graphic presentation of the hierarchy of instrumental values

the fact that the respondents prefer the usual ways of work

organising and methods of its conducting, they are not

characterised by the desire to make various changes and im-

provements in the work. In the field of education and training

the lack of interest in the learning process and gaining of new
information is observed.

Low points on the scale of «self-development» — is the lack
of interest of a person in objective information about the pecu-
liarities of his/her character, abilities, and other characteristics
of personality. Such people, as a rule, do not seek self-improve-
ment, thinking that potential human capabilities are limited. In
the field of professional life this is expressed in the absence of
desire to realise own abilities and to increase own professional
qualifications. In the field of education and training this is
expresses in the lack of human desire to master the level of
education in order to develop own abilities.

Among the terminal values the result on the scale of:

— «own prestige»: below the norm — 7 respondents (17%),
within the norm — 32 respondents (76%), above the
norm — 3 respondents 7%;

— «high financial position»: below the norm — 1 respondent
(2%), within the norm — 40 respondents (96%), above
the norm — 1 respondent (2%);

— «creativity»: below the norm — 34 respondents (81%),
within the norm — 8 respondents (19%);

— «active social contacts»: below the norm — 5 respondents
(12%), within the norm — 37 respondents (88%);

— «self-development»: below the norm — 20 respondents
(48%, within the norm — 22 respondents (52%);

— «achievement»: below the norm — 8 respondents (19%),
within the norm — 27 respondents (64%), above the
norm — 7 respondents (17%);

— «spiritual satisfaction»: below the norm — 15 respondents
(36%), within the norm — 22 respondents (52%), above
the norm — 5 respondents (12%);

— «preserving own individuality»: below the norm - 13
respondents (31%), within the norm — 28 respondents
(67%), above the norm — 1 respondent (2%).

Among the life values the result on the scale of:

— «professional life»: below the norm — 32 respondents
(77%), within the norm — 10 respondents (23%);

— «education and training»: below the norm — 32 respon-
dents (77%), within the norm — 10 respondents (23%);

— «family life»: below the norm — 21 respondents (50%), within
the norm — 13 respondents (31%), above the norm — 8 respon-
dents (19%);
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Figure 4. Graphic presentation of the results of the study of terminal values of patients with alcohol dependence

— «social life»: within the norm — 37 respondents (88%),
above the norm — 5 respondents (12%);

— «interests»: within the norm — 35 respondents (83%),
above the norm — 7 respondents (17%).

Having applied the Purpose-life orientation test (method of PLO)

by D.A. Leontiev, the following results are obtained (Figure 5):

(i) average values of formation of purpose-life orientations

of patients with alcohol dependence in comparison with

average values after the test by D.A. Leontiev are within
the norm; (ii) the result on the subscale of:

— «Goals in life»: below the norm — 16 respondents (38%),
within the norm - 24 respondents (57%), above the norm
— 2 respondents (5%);

— «Process of life»: below the norm — 21 respondent (50%),
within the norm — 13 respondents (31%), above the
norm — 8 respondents (19%);

— «Effectiveness of life»: below the norm — 23 respondents
(55%), within the norm — 17 respondents (40%), above
the norm — 2 respondents (5%);
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— «Locus control-I»: below the norm — 15 respondents
(36%), within the norm — 22 respondents (52%), above
the norm — 5 respondents (12%);

— «Locus control-Life»: below the norm — 27 respondents
(65%), within the norm — 14 respondents (33%), above
the norm — 1 respondent (2%);

— «Overall indicator of life consciousness»: below the
norm — 23 respondents (55%), within the norm — 17 re-
spondents (40%), above the norm — 2 respondents (5%).

CONCLUSIONS
Theoretical and methodological analysis of approaches to the
study of social-psychological features of value orientations in
patients with alcohol dependence has shown that alcoholism
is a chronic disease characterised by passion for alcohol, loss
of control over its use and distortion of thinking.

It has been found out that the group hierarchy of val-
ues in cases with chronic alcoholism is characterised by
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Figure 5. Average values of formation of purpose-life orientations of patients with alcohol dependence in comparison with average values after the

test by D.A.Leontiev

an explicit orientation to specific vital values. There is a
characteristic reverse development of the value sphere of
an individual in cases with chronic alcoholism, which is
displayed in the formation of orientations on the lower
levels of the value system.

The results of empirical research have shown that among
the patients with alcohol dependence the preference is given
to terminal values, values — goals. This can be explained by
the fact that these are the terminal values — the goals of the
existence of an individual, his/her convictions — which relate
to the goals or end states an individual seeks. In terms of the
issues addressed in this article, the problem of social-psycho-
logical features of value orientations of patients with alcohol
dependence is not definitely studied. Prospecting areas for
the further research are: the deepening of theoretical and
experimental data on the topic under consideration, namely,
the statistical analysis of the data obtained in order to identify
the features; the development of a corrective programme
aimed at acquiring skills for correcting personal deficien-
cies, developing ideas about own values, reducing the level
of aggressiveness, increasing the self-esteem, developing of
communicative culture, forming of motivation for self-ed-
ucation of patients with alcohol dependence.
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ABSTRACT

Introduction: Atherosclerosis is a trigger in the development of cardiovascular disease. Complications of atherosclerosis give reason to search for new criteria, diagnostic
concepts, treatment methods and active preventive measures.

The aim of our work is to study of the structural changes in the intima-media complex of the common carotid artery, pro-inflammatory cytokines (TNF-q, IL-6) secreted by
mononuclear cells; the level of the intercellular adhesion molecule (according to sSICAM-1), the level of the C-peptide of the blood, as well as the study of the relationship between
these factors affecting the development of atherosclerosis.

Materials and methods: In the group of 110 patients are studied the levels of secretion of TNF-q, IL-6, the soluble intercellular adhesion molecule-1, the level
of blood C-peptide, performed of duplex scanning of the brachiocephalic vessels, studied of biopsy of the skin.

Results and conclusions: In the group of patients with atherosclerosis and the accompanying metabolic syndrome, endothelial activation is noted under the influence of risk
factors (hyperinsulinemia, arterial hypertension, hypercholesterolemia), accompanied with the activation of mononuclear cells (with marked hyperproduction of proinflammatory
cytokines (IL-6) and thickening of the intima-media complex of the common carotid artery with an increase in body weight. Patients with metabolic syndrome develop

microangiopathy (edema of endothelial cells, thickening and reduplication of the basement membranes, focal reaction of the pericytes).

KEY WORDS: atherosclerosis cytokines, C-peptide, intima-media, microangiopathy, metabolic syndrome

INTRODUCTION

Atherosclerosis (AS) is a trigger in the development of
cardiovascular disease. The literature data indicate that
atherosclerotic changes in the main arteries are more
and more common at a young age, thereby justifying
the need to identify these changes in the early stages of
development. Complications of atherosclerosis, leading
to disability of the working population, give reason to
search for new criteria, diagnostic concepts, treatment
methods and active preventive measures. In this regard,
the development and implementation of effective pre-
vention to identify risk factors for atherosclerosis, the
implementation of preventive and therapeutic measures
is quite relevant [1, 2, 3, 4, 5, 6].

One of the conditions causing a high risk of atheroscle-
rosis is metabolic syndrome (MS). The components of this
syndrome, on the one hand, are arterial hypertension (AH)
and coronary heart disease (CHD), on the other -diabetes
mellitus (DM) and obesity [1, 7, 8, 9].

The initiating moment of the development of MS is
hyperinsulinemia and insulin resistance of tissues. In
clinical practice, along with standard methods for eval-
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uating hyperinsulinemia, the determination of the level
of C-peptide in the blood plasma is used. C-peptide is a
stable fragment of endogenously produced proinsulin,
which is cleaved from the proinsulin molecule to form
insulin. Increasing the level of C-peptide (hyper-C-pep-
tidemia) on an empty stomach or after glucose loading
may be evidence of insulin hypersecretion by the pan-
creas. The content of insulin in serum depends on the
clearance of insulin by the liver. Unlike insulin, C-peptide,
having become detached from the proinsulin molecule,
is not extracted from the blood plasma by the liver and
reflects the “true” insulin secretion by the pancreas [9,
10, 11, 12, 13, 14].

In the pathological chain of formation of endotheli-
al dysfunction, the first reaction is the reaction of the
endothelium with the altering factors. The factors of
activation and prolongation of endothelial dysfunction
can be hyperglycemia, reactive free radicals, oxidized
low-density lipoproteins, hypercholesterolemia, high hy-
drostatic pressure arising from arterial hypertension. This
is accompanied by an increase in the permeability of the
endothelium for immunocompetent cells (lymphocytes,



CHANGES IN THE SECRETARY ABILITY OF MONONUCLEAR CELLS IN PATIENTS WITH ATHEROSCLEROSIS...

monocytes, neutrophils), their metabolic products, the
expression of adhesive molecules (EIAM-1, ICAM-1,
VCAM-1). There is a subsequent active proliferation of
smooth muscle cells and the production of connective
tissue, which forms the basis of the fibrous capsule, which
in turn contributes to the progression of atherogenesis,
which ultimately leads to the development of vascular
thrombosis [3, 13, 15, 16].

The immunological markers of atherosclerosis, the clini-
cal significance of which is the subject of the most intensive
studies, include pro-inflammatory cytokines (interleukins
IL-1, IL-6; tumor necrosis factor - TNE, etc.), affecting the
nature, depth and duration of the immune-inflammatory
process.

The nature of the atherosclerotic process in clinical prac-
tice is judged by studying the structure of the intima-media
complex (IMC) of the common carotid artery [8, 17, 18].
Structural changes in the vascular wall of the common
carotid artery are extrapolated to the vascular regions of
the body, which indicates the presence of a morphological
reorganization of the vascular wall.

A complex of interrelated changes (structural changes
in the vascular wall, the formation and development of
an immunoinflammatory reaction, hyperinsulinemia,
obesity, morphogenesis of angiopathy) in MS and became
the subject of our study.

THE AIM

The aim of our work is to study the structural changes in
the intima-media complex of the common carotid artery;
pro-inflammatory cytokines (TNF-a, IL-6) secreted by
mononuclear cells; the level of the intercellular adhesion
molecule (according to SICAM-1); the level of the C-pep-
tide of the blood, as well as the study of the relationship
between these factors affecting the development of ath-
erosclerosis.

MATERIALS AND METHODS

The study was based on 110 patients who were divided
into 3 groups. The first group - 40 patients with MS (mean
age 53.2 *+ 4.0 years); the second - 40 patients with cor-
onary artery disease (stable angina II-III FC (functional
class) in combination with hypertension (GB) II degree
and MS (average age 55.0 + 1.5 years); the third group -
30 patients with GB II degrees in combination with MS
(mean age 45.4 + 4.1 years). The control group consisted
of 20 healthy individuals matched by age and sex with
the main group.

All patients gave written consent to participate in the
study, in accordance with the requirements of the WHO
Ethics Committee.

The diagnosis of coronary heart disease (CHD), hyper-
tensive heart disease (HD), metabolic syndrome (MS) was
established on the basis of history, physical examination,
laboratory and instrumental (ECG-electrocardiography,
VEM-cycle ergometry) methods, in accordance with the

recommendations of the expert group WHO and the
Ukrainian Cardiology Association.

Duplex scanning of the brachiocephalic vessels was per-
formed using a 7.5 mm linear transducer using an Aloka
3500 apparatus using a standard technique.

To establish the functional ability of immune cells
(monocytes, lymphocytes) that participate and initiate
immuno-inflammatory reactions, the levels of secretion
of TNF-q, interleukin 6 (IL-6) in serum were determined
using enzyme immunoassay PgoCon. The presence of a
soluble intercellular adhesion molecule-1 (sIAM-1) in the
serum was also studied using the enzyme immunoassay
test system Diaclone (France).

The determination of the level of blood C-peptide was
carried out by immunoradiometric method using reagents
of the company IMMUNOTECH (Czech Republic).

For histological examination, pieces of organs were
removed, which were fixed in 10% formalin solution and
embedded in paraffin. Subsequently, paraffin sections of
5-7 um thick were stained with hematoxylin and eosin,
with picrofuchsin according to Van Gieson, Sudan black,
on Weigert elastic, with silver impregnation along Foot.

Statistical data processing was performed using standard
techniques. The calculation of the degree of deviation from
the norm (DDN) of each indicator was estimated using
the formula: DDN = (n / N-1) x100% (n- indicators of
results in the group of subjects, N- indicators of results in
the group of donors).

DDN was assessed by the following indicators: I
stage-a deviation from 0 to 33%, II stage-34-66%, III
stage-67-100%, IV stage > 100%, V Art. > 150%, VI Art. >
200%. Correlation analysis was performed by the Pearson
method.

RESULTS AND DISCUSSION

Our studies showed that the level of C-peptide in the total
group of patients with atherosclerosis was 1301.50 pM,
which is significantly higher than the results in the control
group (Table I).

Given the diversity, heterogeneity and wide variation of
indicators characterizing the amount of C-peptide, this
became the basis to analyze what characteristics were found
in patients with hyperinsulinemia (high levels of C-peptide
in the blood) and without the presence of such (C-peptide
is normal). In this regard, we divided all the studied patients
with atherosclerosis into two groups: patients with elevated
levels of C-peptide (1 group) and patients with normal
levels of C-peptide (2" group).

We found that the first group consisted of patients with
clinical manifestations of atherosclerosis and MS, who
had a high level of IL-6 in vitro (VI DDN), a significant
inhibition of the complex intima-media carotid complex
with a high level of IL-6. arteries (III DDN) at normal
levels of TNF-a. In this group, patients with obesity grade
III predominate (70%). In patients of this group, the level
of SICAM-1 was moderately elevated, which can be con-
sidered as depletion of the secretory ability of endothelial
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Table I. The distribution of patients in groups depending on the level blood peptide

Increased blood Normal level Control
C-peptide blood peptide
TNF-q, in vitro 141,2+23,8 115,6+76,1 122,3+11,93
IL-6 In vitro, pg/ml 906,2+35,0*(VI) 573,2+41,9*(lll) 293,2+13,49
IL-6 in vivo, pg/ml 4,8+0,4 4,8+1,3 5,5+0,39
sICAM-1, pg/mg 768,4+41,5%(1) 870,2+95,2*(ll) 647,5+19,29
C-peptide, pmol 1802,1 £40,9%(V) 675,8+92,3 601,7+86,6
Disease duration, years 9,4+1,5 (Il) 7,7+1,96 (1) -
e S |
IMC, mm 0,7+0,14 (Il 0,5+0,22 0,37+0,02
Body weight, kg 116,8+25,2 80,2+22,4 69+12,4

Note. * significant differences between groups (p <0.05).

cells relative to adhesive molecules, due to the long course
of the disease (the disease is 5-10 years old).

In the second group of patients, we observed a statisti-
cally significant increase in the level of IL-6 in-vitro (III)
and sICAM (II) at the normal thickness of the intima-me-
dia complex and the level of TNF-a. This group included
patients with clinical manifestations of atherosclerosis,
coronary heart disease, as well as atherosclerosis and
hypertension. The duration of the disease in the group of
these patients was up to 5 years.

To establish the relationship between the studied param-
eters characterizing the secretory ability of mononuclear
cells (IL-6 and TNF-a), the degree of endothelial activation
(sICAM-1) with the clinical manifestations of atheroscle-
rosis (IMC, disease duration, C-peptide level, degree of
obesity), we conducted a correlation analysis in the group
of patients with AS.

Direct correlations were established between the num-
ber of intercellular adhesion molecules and the common
carotid artery intima-media complex (IMC) (r = 0.5), the
level of blood C-peptide and IMC (r= 0.8), C-peptide and
disease duration (r = 0.41), IMC and the duration of the
disease (r = 0.57) only in the group of patients with met-
abolic syndrome.

Thus, according to the literature and according to our
data, in the group of patients with atherosclerosis and the
accompanying metabolic syndrome, endothelial activation
is noted under the influence of risk factors (hyperinsulin-
emia, hypertension, hypercholesterolemia), accompanied
by activation of mononuclear cells with pronounced hy-
perproduction of proinflammatory cytokines (IL 6). These
changes are accompanied by a thickening of the intima-me-
dia complex of the common carotid artery and an increase
in body weight corresponding to the III degree of obesity.
The established relationships between proinflammatory
interleukin-6, blood C-peptide level, degree of obesity and
IMC indicate not only the participation of these factors in
the development of the pathological process, but also the
possibility of using them as reliable markers for the de-
velopment and progression of the atherosclerotic process.
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These pathogenetic links in the pathogenesis of the met-
abolic syndrome with concomitant pathology can cause
morphological, structural changes in various organs and
systems, including the skin, which is the first to ensure
communication of the organism with the environment.
Therefore, morphological studies were aimed at identifying
changes in skin vessels during MS.

Considering the important role of angiopathy as a
pathogenetic component of MS, an in vivo histological
examination of skin biopsy specimens was performed in
10 patients with this syndrome. Examples of skin biopsies
are presented in Figures 1 and 2.

One can see swelling of the endothelial cells of the der-
mis, focal proliferation of pericytes around the vessels of
the microvasculature, the beginning of the development
of focal sclerosis.

It has been found that the skin of the skin has a thickness
of about 10 cm (Fig. 1). Significant changes have been
developed, which has swelled, prolobiet into the lumen
of the blood vessels of the microcircular channel , often
almost completely closed it.

Established significant thickening and branching layers
of the basement membrane and proliferation of pericytes.
Edema was observed in the surrounding connective tissue
vessels. A microscopic examination revealed that sclerosis
was attached to the above-described changes, which was
noted in many vessels and had a focal character.

Histological examination in the capillaries of the
dermis observed thickening and reduplication of the
vascular wall basal membranes (Fig. 2), which are the
result of the long-term influence of the pathological
effects of hyperinsulinemia, oxidized LDL, activation of
lipid peroxidation (LPO), as well as the reaction of the
microcirculation.

One can see a thickening and reduplication of the base-
ment membranes of the capillaries of the skin.

Thus, the formation of microangiopathy in patients with
MS begins already at the initial stages of development of
the pathological process and is manifested by the presence
of changes in the form of moderate proliferation of the
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Fig. 1. Biopsy of the skin of the patient 55 years old with MS (light
microscopy, Ch400, color by Van Gieson).

Fig. 2. Biopsy of the skin of the patient 45 years old with MS (light
microscopy Ch 400, impregnation with silver on Foot).

endothelium, plasma impregnation of the vascular wall,
thickening and branching of the basal membrane layers,
and pericyte proliferation.

CONCLUSIONS

1. In the group of patients with atherosclerosis and the
accompanying metabolic syndrome, endothelial ac-
tivation is noted under the influence of risk factors
(hyperinsulinemia, arterial hypertension, hypercho-
lesterolemia), accompanied with the activation of
mononuclear cells (with marked hyperproduction
of proinflammatory cytokines (IL-6) and thickening
of the intima-media complex of the common carotid
artery with an increase in body weight (corresponding
to grade III obesity).

2. Patients with metabolic syndrome develop microan-
giopathy, which manifests as edema of endothelial
cells, thickening and reduplication of the basement

membranes and focal reaction of the pericytes of the
vascular wall as a result of the action of alterating
factor agents.
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ABSTRACT

Introduction: The necessity of the study of urticaria is called for by its high specific gravity in the structure of dermatoses, lack of effective therapies and, consequently, negative
impact on the quality of life of patients and members of their families.

Among the factors that initiate clinical manifestations of urticaria are autoimmune disorders, diseases of the gastrointestinal tract, nervous system, bacterial and viral
infections, helminth infestation. However, the state of the internal secretion glands in such patients is understudied. Although, it is recognised that thyroid gland plays an
important role in the development of allergic dermatitis, but its role in the formation of autoimmune processes at urticaria is still unclear. Such diversity of mechanisms of
urticaria development considerably complicates the choice of rational ways of effective therapy. In particular, traditional agents (antihistamine and other hyposensitizing
ones) often do not have the desired effect. Due to such complicated current condition of treatment of patients with urticaria, non-medicated methods of treatment seem
to be getting more and more prospective.

The aim:To develop differentiated treatment of urticaria patients, taking into account the functional state of the thyroid gland and its participation in the formation of
autoimmune processes.

Materials and methods: We had been supervising 127 patients with chronic idiopathic urticaria (49 men and 78 women) of the age range from 15 to 67 years old with the
disease duration from 5 months to 29 years. The control group consisted of 20 healthy individuals. The mild degree of severity of dermatosis was diagnosed in 43 (33.9%) patients,
the average degree of the disease severity —in 41 (32.2%), and severe form of the disease was observed in 43 (33.9%) patients.

The functional state of thyroid gland was evaluated by determining the level of thyroxine, triiodothyronine, thyroglobulin, and autoantibodies to thyroperoxidase and
thyroglobulin in serum.

Results: It was discovered that in patients with urticaria, dysfunctional state of thyroid gland is observed, which is manifested by a probable increase in thyroxine content up to
107.524.20 nmol/I (in healthy individuals — 78.13+3.65 nmol/l; p<0.05) and thyroglobulin — up to 29.73£2.51 ng/ml (in healthy individuals — 20.16+1.34 ng/ml; p<0.05),
which is associated with a decrease in the level of triiodothyronine — up to 1.33:£0.06 nmol/I (in healthy individuals — 1.52+0.04 nmol/I; p<0.05).

In order to evaluate the effectiveness of this approach, all patients were divided into 4 groups. The first group, with the total amount of 32 patients were prescribed only
traditional standard treatment, according to the guidelines. The pations of second group (31 patients) were prescribed specific phototherapy (once a week, 6-8 sessions)
after traditional medication and afterward absence of clinical manifestations of pathological process. 31 patients of the third group were prescribed balneo- and
halotherapy after traditional medication and no afterward clinical manifestations of urticaria. The fourth group (33 patients) prescribed combined treatment in the way
of combined application of specific therapy, phototherapy, balneotherapy and halotherapy, after the elimination of clinical manifestations of dermatosis by means of 2
month traditional medication.

It was established that patients with mild dermatosis were exposed to a probable correction of the functional state of the thyroid gland, improved clinical course and quality of
life after medication, balneo- and halomethods of treatment, patients with moderate and severe degree — after combined application of medication, specific photo-, balneo-
and halotherapy

Conclusions: Thus, the therapy of patients with urticaria requires a differentiated approach. Patients with mild dermatosis, after traditional medication, should be prescribed
balneo- and halomethods of treatment. Patients with moderate to severe degree of the disease require more intensive medical intervention. They should be prescribed a combined
application of specific photo-, balneo- and halotherapy. This approach allows eliminating the pathological process.

KEY WORDS: urticaria, thyroid gland, autoimmune disorders, therapy
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INTRODUCTION

The necessity of the study of urticaria is called for by its

high specific gravity in the structure of dermatoses, lack of

effective therapies and, consequently, negative impact on the

quality of life of patients and members of their families [1-4].
Among the factors that initiate clinical manifestations

of urticaria are autoimmune disorders, diseases of the

gastrointestinal tract, nervous system, bacterial and viral
infections, helminth infestation [5]. However, the state of
the internal secretion glands in such patients is understud-
ied. Although, it is recognised that thyroid gland plays an
important role in the development of allergic dermatitis
[6,7], but its role in the formation of autoimmune processes
at urticaria is still unclear.
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Such diversity of mechanisms of urticaria development
considerably complicates the choice of rational ways of
effective therapy. In particular, traditional agents (antihis-
tamine and other hyposensitizing ones) often do not have
the desired effect [8,9].

Due to such complicated current condition of treatment of
patients with urticaria, non-medicated methods of treatment
seem to be getting more and more prospective. In particular,
it is believed that recurrence of clinical manifestations of
dermatosis and the elimination of functional disorders of the
macroorganism in general, and of the skin in particular may
be faster under the influence of balneological and climatic
procedures than under the influence of allopathic remedies
[10]. Itis known [11, 12] that mineral baths have undoubted
therapeutic properties. They affect macroorganism by a
combination of factors. To their non-specific effects refer:
hydrostatic (promoting blood to heart), mechanical (the
effect of which is particularly perceptible while applying
shower or shower with massage), temperature (having an
effect on skin receptors area and processes of thermoregu-
lation). The specific factors of balneotherapy are manifested
by selective influence of procedures on different systems
of macroorganism, depending on physical, chemical and
other properties of mineral water. The significance of the
latter is determined by its mineral and ionic composition,
presence of gases and gas saturation, content of organic
compounds and microelements with bio-and radioactivity,
Ph, temperature [10,12].

In particular, expediency of including balneotherapy in
the basic program of rehabilitation of such patients it is
indicated [10] (sodium chloride baths of small or medium
mineralization at the t 36-38°C, for 15 minutes; hydrogen
sulfide baths with the ions concentration 80-120 mg at the
t 36-37°C for 5 minutes; radon baths of small and medium
concentrations at the t 36°C for 10-15 minuntes). However,
the data on the effectiveness of balneotherapy for patients
with urticaria are quite controversial.

Significant attention in the treatment of patients with
allergic dermatoses is paid to UVR. Its influence can be
direct, humoral, and reflexive [13]. The antiproliferative ef-
fect of the UVR on the skin lies in reduction of the amount
of Langerhans antigen-presenting cells in the dermis and
epidermis, by interacting with T-lymphocytes, which
leads to suppression of functional activity of the cellular
elements and causes skin activity decrease in reactions
to contact hypersensitivity. It has been proved that UVR
not only depresses the functionality of lymphocytes, but
it can also destroy them. In addition, the activity of these
immunocompetent cells decreases due to the elimination of
the epidermis associated macrophages. Also, UVR leads to
the formation of dendritic cells in the skin, which are more
resistant to the effects of damaging factors. Having direct
suppressing effects on the synthesis of nuclear DNA of ke-
ratinocytes, UVR reduces their mitotic activity. Moreover,
UVR is characterized by dermotropism which depends
on the wave length. Several variants of phototherapy of
patients with skin pathology have been developed so far,
for instance: selective, embodying the combination of UVB
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(295-330 nm) and UVA; photochemotherapy (PUVA),
narrow-wave UVB with a wave length of 311 nm, and
phototherapy with the appointment of UVA narrow spec-
trum (370 nm). The most expedient in terms of efficiency,
convenience and safety is the use of UVB with the length
of 311 nm [14-16]. However, there is no data available as
to their appointment to patients with urticaria.

Thus, all the above facts testify a number of unexplained
pathogenetic mechanisms of urticaria aas well as ways of
treatment of such patients. There are no targeted studies
concerning the role of thyroid gland in the development
of dermatosis.

THE AIM

To develop differentiated treatment of urticaria patients,
taking into account the functional state of the thyroid
gland and its participation in the formation of autoimmune
processes.

MATERIALS AND METHODS

We had been supervising 127 patients with chronic idio-
pathic urticaria (49 men and 78 women) of the age range
from 15 to 67 years old with the disease duration from
5 months to 29 years. The control group consisted of 20
healthy individuals. The mild degree of severity of dermato-
sis was diagnosed in 43 (33.9%) patients, the average degree
of the disease severity — in 41 (32.2%), and severe form of
the disease was observed in 43 (33.9%) patients (figure 1).

The functional state of thyroid gland was evaluated
by determining the level of thyroxine, triiodothyronine,
thyroglobulin, and autoantibodies to thyroperoxidase
and thyroglobulin in serum. The content of thyroxine
was studied using the test kit RIO-T4-IOP (Republic of
Belarus), and triiodothyronine - using the test kit RIO-
T3-IPR (Republic of Belarus). The results were expressed
in nmol/l. The level of thyroglobulin was detected using
the test kit RIO-TG'*I, with employment of thyroglobulin
labeled with iodine 125 (Republic of Belarus). The results
were expressed in ng/ml. The research was carried out on
the radio-immunoassay “Gamma-12".

The autoantibodies to thyroperoxidase and thyroglobulin
were determined using the sandwich method of the solid
phase enzyme-linked immunosorbent assay using reagent
kits, AT-TPO-IFA and AT-TG-IFA respectively, and their
values were expressed in MO/ml.

RESULTS AND DISCUSSION

Among the factors that initiate clinical manifestations of
urticaria are some internal disease[1,5]. Also in some liter-
ary data there information about thyroid gland and there
role in the development of allergic dermatitis[4]. It was
discovered that in patients with urticaria, dysfunctional
state of thyroid gland is observed, which is manifested by
a probable increase in thyroxine content up to 107.52+4.20
nmol/l (in healthy individuals - 78.13+3.65 nmol/l; p<0.05)
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and thyroglobulin - up to 29.73+2.51 ng/ml (in healthy
individuals - 20.16+1.34 ng/ml; p<0.05), which is associ-
ated with a decrease in the level of triiodothyronine - up
to 1.33+0.06 nmol/l (in healthy individuals - 1.52+0.04
nmol/l; p<0.05). However, the degree of severity of derma-
tosis did not differ significantly in terms of statistic changes
from the average values of the entire number of patients.
However, we can not omit the fact of the lack of de-
pendence of the content of thyroxin, thyroglobulin and
triiodothyronine on the course of the pathological process.
Quite a different situation was observed while analysing
the effect of the duration of the last clinical remission at the
level of these compounds. So, at the absence of remissions
and their duration up to 3 months, the thyroxine content
increased significantly, in comparison with the average
values of the entire number of patients up to - 114.75+1.32
nmol/l (p<0,05) and up to - 113.98+1.45 nmol/l (p<0.05)
respectively. The levels of triiodothyronine in these groups
of patients decreased up to - 1.15+0.03 nmol/l (p<0.05)
and up to - 1.20+0.04 nmol/l (p<0.05) respectively. The
content of thyroglobulin increased significantly only in the
absence of remissions — up to 35.49+1.65 ng/ml (p<0.05).
Investigating the role of thyroid gland in the develop-
ment of autoimmune processes at urticaria has made it
possible to calculate the probable increase in the levels of
autoantibodies to thyroperoxidase and thyroglobulin in
such patients: to 27,18+2,23 mo/ml (in healthy individuals
- 14.4740.55 mo/ml, p<0.05) and up to 159.70+8.05 mo/
ml (in healthy individuals - 76.12+3.42 mo/ml, p<0.05)
respectively. In addition, an essential dependence of the
content of these compounds on the clinical manifesta-
tions of the pathological process has been established. In
particular, if, at a mild degree of dermatosis, the values of
autoantibodies to thyroperoxidase and thyroglobulin were
significantly reduced, compared to the average values the
entire number of patients, and were, corresponding up to
20.35+1.14 mo/ml (p<0,05) and to 126.94+4.83 mo/ml
(p<0.05), at moderate level they were within their norms,
i.e. 26.73 mo/ml (p>0.05) and 149.08+6.12 mo/ml (p>
0.05) respectively. Severe urticaria was characterized by a
significantly high content of autoantibodies to thyroper-
oxidase and thyroglobulin, compared with average value
of the entire number of patients — up to 34.13+1.35 mo/
ml (p<0.05) and 197.65+7,94 mo/ml (p<0,05) respectively.
The dependence of the levels of these compounds on
the duration of the pathological process was not detected.
However, there was a certain dependence in case of the
duration of the process up to 3 months the content of
autoantibodies to thyroperoxidase significantly exceeded
the average values of the entire number of patients, reach-
ing 35.04+1.19 mo/ml (p<0.05) and 33.74+0.89 mo/ml
(p<0.05). The level of autoantibodies to thyroglobulin was
obviously increasing, comparing with the average values
of the entire number of patients, only in the absence of
remissions, up to 174.38+5.67 mo/ml (p<0.05).
The study of the interrelation between the functional
state of the thyroid gland and the autoimmune linkage
of urticaria revealed the greatest association between the

levels of thyroxine and thyroglobulin and the content of
autoantibodies to thyroperoxidase, which is characterized
by r = + 0.62 and + 0.60, respectively.

We have resorted to the combined use of narrow-spectral
phototherapy, balneotherapy and microclimate chambers,
which have a multidirectional effect on the course of the
pathological process, as a method of treatment that cor-
rects the functional state of the thyroid gland, autoimmune
disorders and clinical manifestations of urticarial. In order
to evaluate the effectiveness of this approach, all patients
were divided into 4 groups (3 comparative groups and 1
main group).

The first group, with the total amount of 32 patients,
included 10 people with mild degree of urticaria, 11 - with
moderate degree, and 11 - with severe degree. The second
group, with the total number of 31 patients, included,
respectively, 10, 10 and 11 patients. In the third group
(consisting of 31 patients), 11 patients were with mild
degree of dermatosis, 10 - with moderate, 10 - with severe
urticaria. The fourth group (33 patients) consisted of 12,
10 and 11 patients, respectively.

The first group of patients were prescribed only tradi-
tional standard treatment, according to the guidelines:
antihistamines and hypoxibles, and enterosorbents. In
special cases of severe, resistant to the above mentioned
medications, pathological process, systemic glucocortico-
steroids were recommended. Duration of the treatment
was 2-4 weeks.

In patients of the first group of comparison, absence
of probable correction of the functional state of thyroid
gland was observed. The content of autoantibodies to
thyroperoxidase and thyroglobulin was statistically sig-
nificantly suppressed, regardless of the degree of urticaria
severit, but remained outside the limits of physiological
values. The quality of life of patients of this group has not
significantly improved.

Patients of the second group of comparison were pre-
scribed specific phototherapy (once a week, 6-8 sessions)
after traditional medication and afterward absence of clinical
manifestations of pathological process. It has been shown
that in these patients, the functional state of thyroid gland
was likely to improve, but only in case of mild urticaria.
However, if the content of triiodothyronine and thyroglob-
ulin was within the range of control deviations, reaching
1.4940.02 nmol/1 (1.38+0.07 nmol/l, p<0.05) and 21.74+0.92
ng/ml (before treatment - 25.42+1.73 ng/ml, p<0.05; in
healthy individuals - 20.16+1.34 ng/ml; p>0.05) then the
level of thyroxin remained outside its limits 91.25+3.73
nmol/l (before treatment - 103.04+2.80 nmol/l; p<0.05;
in healthy individuals - 78.43+3.65 nmol/l; p>0.05). More
emphasis was paid to the depressing effect of narrow-spec-
tral phototherapy on autoimmune processes. In particular,
at mild degree of dermatosis, the values of autoantibodies
to thyroperoxidase and thyroglobulin decreased to phys-
iological ones, i.e., corresponding to 15.32+0.63 mo/ml
(before treatment - 20.35+1.14 mo/ml, p<0.05; in healthy
individuals - 14.47+0.55 mo/ml; p>0.05) and to 79.80+2.61
mo/ml (before treatment - 126.96+4.83 mo/ml, p<0.05; in
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healthy individuals - 76.12+3.42 mo/ml; p>0.05); and at
the average, respectively, up to 16.01+2.13 mo/ml (before
treatment 26.73 + 1.28 mo/ml, p<0.05, in healthy individu-
als - 14.47+0.55 mo/ml; p>0.05) and to 81.37+5.92 mo/ml
(before treatment - 143.08+6.12 mo/ml; p<0.05; in healthy
individuals - 76.12+3.42 mo/ml; p>0.05). At a severe degree
of the disease, the values were beyond the index of control
deviations, reaching correspondingly 23.54+1.89 mo/ml
(before treatment - 34.13£1.35 mo/ml, p<0.05, in healthy
individuals - 14.47+0.55 mo/ml; p>0.05) and 118.14+6.18
mo/ml (before treatment - 197.65+7.94 mo/ml; p<0.05; in
healthy individuals - 76.12+3.42 mo/ml, p>0.05). The quality
of life of patients of the second group of comparison was
likely to improve at mild and moderate degrees of urticaria,
forming, respectively, dermatology life quality index (DLQI)
7.5+0.3 points (before treatment - 10.2+1.9 points p< 0,05)
and 9,2+0,6 points (before treatment - 14.3+2.1 points,
p<0,05). At severe urticarial the DLQI was characterized by
an unreliable correction 17.941.2 points (before treatment
- 19.7%1.6 points, p<0,05).

Patients of the third group of comparison were prescribed
balneo- and halotherapy after traditional medication
and no afterward clinical manifestations of urticaria.
We recommended low-mineralized chloride-sodium
baths and a chamber of artificial microclimate 1 time a
week. The course of therapy lasted 1.5 - 2 months. It was
ascertained that these patients feel significant correction
and improvement of the functional of thyroid gland. In
particular, at mild to moderate degrees of dermatosis, its
values were reaching the physiological limits. In particular,
the thyroxin content was 82.17+4.01 nmol/I (before treat-
ment - 103.04+2.80 nmol/l, p<0.05; in healthy individu-
als - 78.43+3.65 nmol/l; p>0,05) and 84.27+5.16 nmol/l
(before treatment - 106.38+3,94 nmol/l; p<0,05; in healthy
individuals - 78.43+3.65 nmol/l; p>0.05), triiodothyronine
- 1.53+0.03 nmol/l (before treatment - 1.38+0.07 nmol/l;
p<0.05; in healthy individuals - 1.52+0.04 nmol/l; p>0,05)
and 1.48+0.06 nmol/l (before treatment - 1.30+0.05
nmol/l; p<0.05; in healthy individuals - 1.52+0.04 nmo-
1/1; p>0,05); tireoglobulin — 20.95+1.87 nmol/l (before
treatment - 25.42+1.73 nmol/l; p<0.05; in healthy indi-
viduals - 20.16£1.34 nmol/l; p>0.05), 22.05+1.96 nmol/l
(before treatment - 28.91+2.27 nmol/l; p<0.05; in healthy
individuals - 20.16£1.34 nmol/l ; p>0.05). The values
changed slightly differently at severe degree of urticaria.
Thus, if the levels of thyroxine and thyroglotin were de-
creasing correctly, they were not included in the control
data range, as congruent to 93.19+2.97 nmol/l (before
treatment - 109.87+4.15 nmol/l; p<0.05; in healthy indi-
viduals - 78.43+3.65 nmol/l; p>0,05) and up to 25.00+1.50
nmol/l (before treatment - 31.06+2.42 nmol/l; p<0,05; in
healthy individuals - 20.16+1.34 ng/ml; p>0.05), no sig-
nificant increase in the content of triiodothyronine was
observed - 1.41+0.03 nmol/I (before treatment - 1.35+20.08
nmol/l; p>0.05; in healthy individuals - 1.52+0.04 ng/ml;
p<0.05). The levels of autoantibodies to thyroperoxidase
and thyroid glands were probably suppressed in patients of
this group, regardless of the clinical course of pathological
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process, and were included into the amplitude of physi-
ological oscillations. The quality of life in these patients
also obviously improved, reaching at mild urticaria the
DLQI 5.0+0.4 points (before treatment 10.2+1.9 points
p<0.05), at average urticarial - 8.5+0.5 points (before
treatment - 14.3+2.1 points, p<0.05) and at severe degree of
the disease — 15.1+0.7 points (before treatment - 19.7+1.6
points, p<0,05)

Taking into account the results of the rehabilitation of
patients of the three groups of comparison, patients of the
main group were prescribed combined treatment in the way
of combined application of specific therapy, phototherapy,
balneotherapy and halotherapy, after the elimination of
clinical manifestations of dermatosis by means of 2 month
traditional medication. These patients proved to feel obvious
improvement in the functional of thyroid gland. With mild
to moderate degrees of urticaria, it reached its physiological
limits. In particular, the thyroxin content was 83.22+5.31
nmol/l (before treatment — 103.04+2.80 nmol/l, p<0.05,
in healthy sindividuals - 78.43£3.65 nmol/l; p>0.05) and
80.75+4.90 nmol/I (before treatment - 106.23+3.94 nmol/l;
p<0.05; in healthy individuals — 78.43+3.65 ng/ml; p>0.05),
trilodothyronine - 1.55+0.02 nmol/l (before treatment -
1.38+0.07 nmol/l; p<0.05; in healthy individuals - 1.52+0.04
ng/ml; p>0.05) and 1.49+0.09 nmol/l (before treatment -
1.30+0.05 nmol/l; p<0.05; in healthy individuals - 1.52+0.04
nmol/l; p>0.05), thyroglobulin - 19.13+1.32 ng/ml (before
treatment - 25.42+1.73 ng/ml; p<0.05; in healthy individuals
- 20.16%1.34 ng/ml; p>0,05) and 22.04+2.14 ng/ml (before
treatment - 22.91+2.27 ng/ml; p<0.05; in healthy individuals
-20.16+1.34 ng/ml; p>0.05). At severe degree of dermatosis,
despite probable correction, the values remained outside the
range of control deviations. Thus, the level of thyroxine was
95.19+3.08 nmol/I (before treatment - 109.87+4.15 nmol/l;
p<0.05; in healthy individuals - 78.43+3.65 nmol/l ; p>0.05)
of triiodothyronine - 1.45+0.01 nmol/l (before treatment -
1.35+0.08 nmol/l; p<0.05; in healthy individuals - 1.52+0.04
ng/ml; p>0.05) thyroglobulin - 26.53+1.2 ng/ml (before
treatment - 31.06+2.42 ng/ml; p<0.05; in healthy individuals
-20.16+1.34 ng/ml; p>0.05). The content of autoantibodies to
thyroperoxidase and thyroglobulin in such patients was prob-
ably suppressed and included in the amplitude of physiological
oscillations, regardless of clinical manifestations of patholog-
ical process, namely: at mild urticaria, it was 15.19+0.75 mo/
ml (before treatment - 20.35+1.14 mo/ml; p<0.05; in healthy
individuals - 14.47+0.55 mo/ml; p>0.05) and 78.61+4.22
mo/ml (before treatment - 126.96+4.83 mo/ml, p<0.05; in
healthy individuals - 76.12+3.42 mo/ml; p>0.05) respectively;
at moderate degree of urticaria - 13.02+1.30 mo/ml (before
treatment 26.73+1.28 mo/ml, p<0.05, in healthy individuals
- 14.47+0.55 mo/ml p>0.05) and 80.35+5.19 mo/ml (before
treatment - 149.08+6.12 mo/ml, p<0.05; in healthy individ-
uals - 76.12+3.42 mo/ml; p>0.05); and at severe urticaria
- 16.04+1.97 mo/ml (before treatment - 34.13+1.35 ng/ml;
p<0.05; in healthy individuals - 14.47+0.55 mo/ml; p>0.05)
and 81.72+6.15 mo/ml (before treatment - 197.65+7.94
mo/ml; p<0.05, in healthy individuals - 76.12+3.42 mo/ml,
p>0.05). The quality of life of these patients has also improved,
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Figure 2. Clinical efficacy of treatment the patients with urticaria

regardless of the clinical manifestations of dermatosis. Thus,
at mild urticaria the DLQI decreased to 4.9+0.3 points (be-
fore treatment - 10.2+1.9 points p<0.05), at moderate degree
of disease — to 7.8+0.6 points (before treatment - 14.3 + 2.1
points, p<0.05), and at severe urticaria — to 14.2+0.5 points
(before treatment - 19.7+1.6 points, p<0.05).

Clinical effectiveness of therapy in all groups of patients
had been evaluating for 1.5 years, in the course of patients
monitoring. The criteria were considered as following:
duration of clinical remission and severity of relapses. If
the duration of remission did not exceed a month, then the
treatment was evaluated as non-effective. If the duration
of remission was from 6 to 12 months, such condition was
regarded as an unstable clinical remission, and if it was
more than 12 months - as stable clinical remission. The
results are presented in figure 2.

The severity of relapse did not significantly change before
and after treatment in patients of group 1, but in patients
of group 2 it was significantly suppressed by reducing the
number of blisters (per 4-35 elements) and their size (not
exceeding 3-5 cm), in the third group of reduction compar-
ison, the severity of relapse was observed only in patients
with mild degree of dermatosis, and only in patients from
the main group relapses were characterized by a significant
severity decrease.

CONCLUSIONS

Thus, the therapy of patients with urticaria requires a dif-
ferentiated approach. Patients with mild dermatosis, after
traditional medication, should be prescribed balneo- and
halomethods of treatment. Patients with moderate to severe
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degree of the disease require more intensive medical inter-
vention. They should be prescribed a combined application
of specific photo-, balneo- and halotherapy. This approach
allows eliminating the pathological process.
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ABSTRACT

Introduction: In this publication we analyzed the specific aspects of clinical course in case of combination of chronic pancreatitis and concomitant viral hepatitis C.
The aim: Discover the dlinical course of chronic pancreatitis with concomitant viral hepatitis C.
Materials and methods: 57 patients with chronic pancreatitis and concomitant viral hepatitis ¢ were examined. Diagnosis of chronic pancreatitis and viral hepatitis ¢ was

verified based on disease history, clinical symptoms and the results of clinical-instrumental tests. Clinical and biochemical investigations in people with chronic pancreatitis
were done in exacerbation and unstable remission phases and for people with viral hepatitis C - in stable remission phase.
Results: In patients, who have chronic pancreatitis with concomitant hepatitis , pain, dyspeptic syndromes and defecation disturbances take the major place in clinical course

of the disease. These symptoms were more severe than in the control group (possible difference in numbers in the group of patents with isolate viral hepatitis C (p<0,05).

Conclusions: According to the studies data-the negative influence of concomitant viral hepatitis Cin clinical course of chronic pancreatitis was identified.

KEY WORDS: chronic pancreatitis, viral hepatitis C, dinical course

INTRODUCTION

Chronic pancreatitis is very actual problem in modern
medicine. In Ukraine the prevalence of GI disorders has
been significantly increased during past few years. The
prevalence of chronic pancreatitis from 2008 to 2012 has
been increased by 2,2 times, the pancreas disorders - by
3,2 times. According to statistical data from Ministry of
healthcare in Ukraine during the period from 2006 to 2013
the numbers of admissions with chronic pancreatitis was
increased by 30,2 %. The combination of few diseases has
palace in the majority of cases in gastroenterology clinics.
Chronic pancreatitis is one of the most common disorder
that have been diagnosed with chronic hepatitis and liver
cirrhosis.

In case of combination of liver and pancreas damage the
prognosis of recovery is unfavorable due to the compli-
cated treatment plan. Under the circumstances that have
occurred during last decades: epidemic viral hepatitis,
alcohol abuse, increased obesity and dysmetabolic syn-
drome prevalence as well as non-alcoholic fatty liver disease
leading to increased amount of patients with terminal liver
conditions and according to the epidemiological analysis
it reached it’s peak in 2010-2020 [1].

During the past few years attention to the pathogen, that
can cause the inflammation in pancreas, has increased .
Hepatitis due to HCV is the progressive disease that leads
to chronic active hepatitis, cirrhosis and hepatocellular
carcinoma. Chronic hepatitis C may have persistent
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course with the minimum of clinical symptoms and bio-
chemical changes causing late diagnostic of active process.
Morphological changes in liver occur asymptomatically.
Most often after the exposure to the pathogen it takes the
long time to develop first signs of infection. Negative risk
factors in natural course of disease include: age over 40
at the moment of exposure, non-Caucasian race, alcohol
abuse, obesity, ferrous dysmetabolism an dysmetabolic
syndrome [2].

According to the experts around 160 billion people,
2,35 % of all world population are infected with HCV.
Besides that, liver failure as a result of HCV infection is
one of leading causes for liver transplantation. Usually
immunological disorders are extra hepatic symptoms of
chronic hepatitis C infection, however virus may have
direct cytopathic effect and can infect many other tissue,
besides liver [3].

Many people with Chronic hepatitis C develop diabetes
mellitus type 1. This prevalence is much higher compared
with general population and with group of patients sufter-
ing from other chronic liver disorders, such as HBV in-
fection, alcohol liver disease and primary biliary cirrhosis.
There is the possibility of biological reason for correla-
tion between HCV and chronic pancreatitis. As it is
known the patients who are diagnosed with acute hep-
atitis C also suffer from acute pancreatitis. Besides that
in patient who were diagnosed with viral hepatitis the
level of the pancreatic enzymes in serum increases with
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the progression of liver disorder. Significant prevalence
of HCV infection in population, high level of process
chronization with cirrhosis formation and hepatocellular
carcinoma development as well as variety of extra-hepat-
ic symptoms determine topicality of the HCV problem.
At the same time the insufficiency in evolution of primary
and secondary preventions of chronic pancreatitis moti-
vates to deeper discovery of it’s physiological mechanisms
with concomitant chronic hepatitis C, as well as to new
approaches to develop prevention, treatment and reha-
bilitation [4, 5].

THE AIM
To discover the clinical aspects of chronic pancreatitis
course in patients with concomitant viral hepatitis C.

MATERIALS AND METHODS

57 patients with chronic pancreatitis and concomitant
chronic hepatitis C (group I) were examined, they were
under outpatient observation at the Ternopil Primary
Care Center and admitted to gastrointestinal department
at Ternopil Hospital Ne2. Comparison group consisted of
20 patients with chronic pancreatitis (group II). The am-
bulatory charts of the patent were the souses of informa-
tion. To diagnose chronic pancreatitis and viral hepatitis
C all patients were examined according to the protocols
(Ministry of Healthcare in Ukraine orders Ne638 from
10.09.2014 and Ne729 from 18.07.2016). Average age of
the patients was 53,5+22,5 years. Number of People in
retirement prevailed. Diagnoses of chronic pancreatitis
an viral hepatitis C were verified based on disease history,
clinical symptoms as well as clinical and instrumental
tests results. General clinical and biochemical tests were
performed for patients with chronic pancreatitis in exac-
erbation phase and non-stable remission, for the patient
with viral hepatitis C - in stable remission (ALT level
remains normal). Results of coprological examination
were analyzed in both groups. Each abnormal charac-
teristic of comrogram was rated as one point with he
following normal value: daily amount of stool - 120-200g,
SAUSAGE-LIKE shape, homogeneous consistency, brown
color, absence of undigested food, absence of mucus,
blood and pus, normal flora, parasites-absent, ph-6-8,
muscle fibers-absent, neutral fat-absent, fatty acids-few,
starch and soup -small amount, undigested cellulose-few,
oxalates-absent, stercobilin - small amount, bilirubin -
absent. To interpret the result of Ultrasound diagnostic
in points we use Marsel- Cambrige classification visual-
ization criteria.

The arithmetic mean (M) with mean square devia-
tion (m) were calculated. To verify statistical hypoth-
esis we used parametric and nonparametric methods.
In parametric distribution we used Student’s T-criteria, in
nonparametric-Manna-Uitni’s U-criteria. For statistical
hypothesis verification null hypothesis was rejected at
significance value p<0,05.
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RESULTS

Pain, dyspeptic syndromes and defecation disturbances
take the major place in clinical course of chronic pancre-
atitis with concomitant viral hepatitis C. These symptoms
were more severe compared with patients who suffered
from isolated chronic pancreatitis (see table I).

In patient with chronic pancreatitis and concomitant
viral hepatitis C mild anemia with decreased level of al-
bumin, hypebilirubinemia, hypercholesterolemia, elevated
level of transaminases, amylase and urine diastase were
detected (see table II).

Differences in value results reflect multiple dysmetabolic
disorders in patient with chronic pancreatitis and concom-
itant viral hepatitis C, which were more reliably significant
compared with group Il and have shown the aggravating
role of concomitant viral hepatitis C on laboratory char-
acteristics in patients suffering from chronic pancreatitis.

Benchmark score of total coprogram results and structural
changes in pancreas as per Ultrasound tests data was the next
step in investigation. In patients with concomitant viral hep-
atitis C total score of coprogram was 5.20+0.82 and in patient
with isolated chronic pancreatitis - 3.1+0.32, which showed
deeper coprogram changes in patients with combination of
chronic pancreatitis and viral hepatitis C. (see fig. 1). In both
investigated groups steatorrhea type 2 prevailed.

In analysis of patient’s coprogram with chronic pan-
creatitis and concomitant viral hepatitis C in comparison
with group of patients who suffer from isolated chronic
pancreatitis we noticed more severe pathological changes
that have proved negative effect of viral hepatitis C on
clinical course of chronic pancreatitis. It was established
based on worse value results , more expressed inflamma-
tion syndrome and signs of dysbacteriosis, which reflect
more severe pancreas exocrine function disorder in case of
combination of chronic pancreatitis and viral hepatitis C.
The analysis of Ultrasound diagnostic results in both
groups has shown: the depth of structural changes in
patient with chronic pancreatitis and concomitant viral
hepatitis C was 4,56+0.55 point, that reflect the moderate
severity. In patients with isolated chronic pancreatitis -
1,900+0,3 points. (see fig. 2).

Compression of these two parameters (p<0,05) allowed
us to show the contrast of more severe structural changes
in pancreas (according to Ultrasound tests results data) in
patients with concomitant viral hepatitis C.

DISCUSSION

Beyond the liver, HCV chronic infection leads to a
multifaceted systemic disease. Some extrahepatic man-
ifestations are immune mediated while others seem to
be driven by chronic inflammation. Such extrahepatic
manifestations should be well known by clinicians. They
should have an impact on the care of patients with HCV
infection.[6] So far more than 30 different conditions have
been associated with chronic HCV infection. In general,
the appearance of extrahepatic manifestations of HCV
infection is unpredictable, that is, independent of the
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Table I. Main Gastrointestinal syndromes in groups of patient with Chronic pancreatitis depending on presence of concomitant Viral hepatitis C (M+m)

Clinical syndrome and symptom ?;::F;)I (:::;';)I !
Pain syndrome 100,0 %* 80,0 %
Dyspeptic syndrome 87,5 %* 70,0 %
Defecation disorders 89,4 %* 65,0 %
Constipation 33,3 %* 25,0 %
Diarrhea 26,8 %* 15,0 %
Alternation of constipation and diarrhea 45,6 %* 45,0 %

Note: Probability of value difference in group I in relation to group Il (p<0,05).

Table I1. Main clinical and biochemical characteristics of blood in both groups (M+m)

Laboratory characteristic ?::;;)I G(::;%; !
Erythrocyte, women, /I 4,02+0,33* 4,48+0,11
Hemoglobin, women, g/I 117,0£10,04* 132,0+£9,48
Erythrocyte, men, /I 4,4+0,2% 4,58+0,13
Hemoglobin, men, g/I 140,0+7,6* 154,0+9,43
Leucocytes /| 5,34+1,13*% 5,27+1,06
ESR mm/hr 9,0£5,59* 8,0+5,47
Total bilirubin mmol/I 29,64+11,28% 15,83+3,76
Total protein g/I 58,02+6,67* 82,6+3,54
Total cholesterol mg/dL 5,52+0,83* 4,4+0,56
ALT IU/L 1,36+£0,51% 0,47+0,14
AST IU/I 0,66+0,14* 0,26%0,11
Blood amylase mg/ hr*ml 38,97+9,08* 26,73+3,83
Urine diastase mg/ hr*ml 168,6+97,34* 98,96+58,12

Note: Probability of value difference in group I in relation to group Il (p<0,05).

Coprogram in points

® Group!| mGroupll

Pic. 1. Total score of coprogram in points in both groups

stage of the liver disease. A clear association with chronic

ditions, while, for some diseases, good-quality evidence
hepatitis C has been established for many of these con-

linking them to HCV infection is still missing. [7] Finally,
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Pic. 2. Total score of pancreas ultrasound diagnostic in point in both groups.

there are three manifestations classically considered as
HCV-associated and whose relationship has not been
established in the later publications: Thyroid manifesta-
tions (associated with interferon therapies and some age
groups), pulmonary fibrosis and Mooren corneal ulcers.
Finally, it is worth considering that the appearance of
extrahepatic manifestations and positive immunologi-
cal results can lead to the diagnosis of a specific system
autoimmune disorder, according to the corresponding
criteria. [8] Patients with CHC infection are at higher
risk of developing CKD. Metabolic and cardiovascular
factors need to be considered, as well as extrahepatic
manifestations affecting the kidneys, in addition to the
underlying liver disease. [9]

The extrahepatic manifestations of hepatitis C include
effects on the central nervous system, which have been
associated with the ability of hepatitis C virus (HCV) to
replicate in microglial and endothelial cells and the chronic
inflammation induced by HCV. HCV can induce impaired
neurocognition, which is clinically manifested by impaired
quality of life, fatigue, and brain fog. These cognitive defects
can be present even in patients with mild histologic HCV
and have been confirmed by neurocognitive testing and
brain imaging by magnetic resonance spectroscopy. Neu-
rocognitive defects include loss of functioning memory
and subtle changes in attention and processing speed. [10]

CONCLUSIONS

Comparative analysis of clinical, laboratory and instru-
mental signs in patients with chronic pancreatitis de-
pending on the presence of viral hepatitis C discovered
the following aspects of this combination: more severe
pain and dyspeptic syndromes, worsening of laboratory
changes which include mild anemia, decreased blood
albumin level, hyperbilirubinemia, hypercholesterolemia,
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elevated transaminases, blood amylase and urine diastase,
increased total score of comprogram (more expressed in-
flammation syndromes and dysbacteriosis in colon), have
shown higher level of pancreas exocrine function disorders
as well as increased total score of Ultrasound diagnostic
tests chances to moderate level of severity according to
Marsel-Cembridge classification.

REFERENCES

1. Babinets L.S., Kytsai K.Yu., Kotsaba Yu.Ya., et al. Improvement of
the complex medical treatment for the patients with chronic biliary
pancreatitis. Wiadomosci lekarskie, 2017;2;213-216.

2. El-Serag H., Engels E. A., Landgren 0. Et al. Risk of Hepatobiliary and
Pancreatic Cancers Following Hepatitis C Virus Infection. Hepatology.
2009;49(1):116—123. DOI: [10.1002/hep.22606].

3. ReshetilovYu.l., Tokarenko A.l., Dmitrieva S.N., et al. Infektsii i ikh mesto
sredi drugikh prichin vozniknoveniya pankreatita [Infections and their
place among other causes of pancreatitis]. Suchasna hastroenterolohiya
- Modern gastroenterology, 2002;2(8);24-29. (in Russian).

4. Unifikovanyy klinichnyy protokol pervynnoyi, vtorynnoyi (spetsializovanoyi)
medychnoyi dopomohy ta medychnoyireabilitatsiyi [Unified clinical protocol
of primary, secondary (specialized) medical aid and medical rehabilitation].
2014. Ministry of Health of Ukraine, 638 (in Ukrainian).

5. Babinets L.S., Halabitska I.M., Maevska T.G. Zovnishn'osekretorna
nedostatnist' pidshlunkovoyi zalozy ta dysbalans systemy prooksydanty-
antyoksydanty pry pervynnomu osteoartrozi z komorbidnymy stanamy
[External-secretion pancreaticinsufficiency and an anti-oxidant antioxidant
system imbalance in primary osteoarthritis with comorbid conditions].
Zdobutka klinichnoyi ta eksperymental'noyi medytsyny - Achievement of
clinical and experimental medicine, 2017;3: 22-25 (in Ukrainian).

6. Cacoub P, Comarmond C., DomontF,, etal. Extrahepatic manifestations
of chronic hepatitis Cvirus infection. Therapeutic Advancesin Infectious
Disease, 2016;3(1):3-14.

7. Virovi¢ Jukic L., Kralj D. Extrahepatic Manifestations of Hepatitis C Virus
Infection. 2017. https://www.intechopen.com/books/update-on-
hepatitis-c/extrahepatic-manifestations-of-hepatitis-c-virus-infection.



SPECIFIC ASPECTS OF CLINICAL COURSE IN CASE OF COMBINATION OF CHRONIC PANCREATITIS AND CONCOMITANT...

8. Flores-Chdvez A., Carrion J.A., Forns X., et al. Extrahepatic manifestations
associated with Chronic Hepatitis CVirus Infection. Revista Espafiola de
Sanidad Penitenciaria, 2017;19:3.

9. SoderholmJ., Millbourn C., Biisch K., etal. Higher risk of renal disease in
chronic hepatitis C patients: Antiviral therapy survival benefitin patients
on hemodialysis. Journal of Hepatology, 2018;68:904-911.

10. Iriana$., Curry M. P, Afdhal N. H. Neurologic Manifestations of Hepatitis
(CVirus Infection. Clinics in Liver Disease, 2017;21:535-542

Research topic: 0118U000361, Comprehensive approach
to the control of symptoms, direct and distant prognosis in
conditions of comorbid pathology in the clinic of internal
diseases and the practice of a family.

Authors’ contributions:
According to the order of the Authorship.

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

CORRESPONDING AUTHOR
Liliya Babinets

14 Kupchyns'ky Str., 46400 Ternopol, Ukraine
tel: +380673520743

e-mail: lilyababinets@gmail.com

Received: 21.02.2019
Accepted: 29.03.2019

599



Wiadomosci Lekarskie 2019, tom LXXII, nr 4

© Wydawnictwo Aluna

PRACA ORYGINALNA
ORIGINAL ARTICLE

CLINICAL AND AUDIOLOGICAL VALUES IN THE EARLY DIAGNOSIS
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ABSTRACT

Introduction: The hazardous effect of industrial noise exposure on ship repair workers has been highlighted in a number of studies. However, no data are currently available
for studying the effect of noise exposure on the auditory system and general health of ship repair workers.

The aim: The study is focused on the early diagnosis of hearing impairments and identifying risk groups among the workers.

Materials and methods: It was examined two groups of workers of approximately the same age and length of employment. The Group 1 included workers from the Azov
Shiprepair Yard (Mariupol city, Ukraine) who were exposed to workplace noise impact of less than 80 dBA threshold level, the workplace noise level in the Group 2 was
above 80 dBA. Audiometric testing was conducted in a sound-treated room using the MA 31 clinical audiometer (Germany).

Results: Our findings indicate that all the noise-exposed groups of ship repair workers should be conducted audiometric testing. The hearing levels at the audiometric test
frequencies of 4, 6 and 8 kHz, as well as differential thresholds at the audiometric test frequencies of 4 kHz by the Luscher-Zwislocki method should be taken into account. Such
complaints as increased annoyance, sleep disorder, tinnitus aurium, hypertension should be considered as most hazardous.

Conclusions: We recommend that the ship repair workers undergo routine medical check-ups and systematic prophylactic observation. All these preventive measures will
contribute to the early detection of hearing impairments, thereby timely preventing the development and progression of occupational sensorineural hearing loss.

KEY WORDS: audiometry, early diagnosis, ship repair workers, occupational sensorineural hearing loss

INTRODUCTION

The hazardous effect of industrial noise exposure on
ship repair workers has been highlighted in a number
of studies [1, 2, 3]. The excessive noise at the workplace
can cause both auditory system hearing impairments and
diseases of the cardiovascular system and central ner-
vous system [4]. The existing literature on occupational
noise exposure on human health shows that ship repair
workers who are subjected to excessive noise beyond
tolerated levels at their workplace complain of hearing
loss, tinnitus aurium, headache, dizziness, insomnia, etc.
(5,6,7,8,9,10, 11].

However, no data are currently available for studying
the effect of noise exposure on the auditory system and
general health of ship repair workers who are exposed to
the workplace noise levels of 80 dBA limiting threshold
and above 80 dBA, comparatively.

THE AIM

This study was aimed at assessing the effect of workplace
noise of less than 80 dBA (the Recommended Exposure
Limit) and above 80 dBA threshold levels on the noise-ex-
posed ship repair workers by comparing values of their
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auditory analyzer and somatic status. The goals of the
study included early diagnosis of hearing impairments and
identifying risk groups among the workers.

MATERIALS AND METHODS

Considering the workplace noise intensity, we selected
and tested two workers’ groups of approximately the
same age and length of employment (30 subjects in each
group). The first group (Group 1) included workers from
the Azov Shiprepair Yard (Mariupol city, Ukraine) who
were exposed to workplace noise impact of less than 80
dBA threshold level, the workplace noise level in the sec-
ond group (Group 2) was above 80 dBA. The age-related
changes in hearing were taken into account in the further
data analysis. We compared shipyard workers’ complaints
of general health and the values of their somatic status by
the workplace noise level. Audiometric testing was con-
ducted in a sound-treated room using the MA 31 clinical
audiometer (Germany).

In the data analysis we excluded workers with previous
craniocerebral trauma, infections, asymmetric hearing and
those being routinely exposed to radiation. The control
group included 15 healthy subjects aged between 20 and
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Table 1. Noise-exposed groups of ship repair workers (Group 1and 2) by their complaints of health.

Workers’ complaints
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Fig. 1. Noise-exposed groups of ship repair workers (Groups I and II) by their complaints of general health.

30 years with normal hearing, without vascular diseases
and who were not exposed to the excessive noise. All the
subjects had no pathologies of the nose and paranasal
sinuses and were not exposed to the radiation.

RESULTS AND DISCUSSION

Our findings revealed the following data. The majority of
Group 2 workers, who were exposed to occupational noise
impact of higher than 80 dBA hearing threshold level,

complained not only of hearing impairment (100,0%),
but also tinnitus aurium (90,0%), increased annoyance
(96, 7%), sleep disorders (93,3%) and over half of them
complained of headache (53,3%).

However, the workers from Group 1, exposed to work-
place noise of less than or equal to 80 dBA threshold level,
also complained of tinnitus aurium (56,7%), increased
annoyance (70,0%), sleep disorders (60.0%) but poorer
hearing was reported only in 16,7% of cases. These data
are shown in Table I and Figure 1.

601



Olexander Ye.Kononov et al.

Table I1. Noise-exposed groups of ship repair workers (Group1 and 2) by their somatic status.

Somatic status of workers
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Fig. 2. Noise-exposed groups of ship repair workers (Groups | and I1) by their somatic status.

Thus, during regular medical check-ups, audiometric
testing should be performed for those noise-exposed
workers who complain of increased annoyance and tinnitus
aurium but their hearing level is considered to be normal.
That is when the workplace noise doesn’t exceed the Rec-
ommended Exposure Limit. Such workers are referred to
the risk group and should be recommended regular clinical
and audiometric testing.

These groups of workers often had slightly decreased
hearing level at the audiometric test frequency of 8 kHz
and a relatively reduced differential threshold at the audio-
metric test frequencies of 4 kHz by the Luscher-Zwislocki
method. They should be referred to the risk group and
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timely undergo medical check-ups in order to prevent
occupational sensorineural hearing loss.

Considering the somatic status of the noise-exposed
groups of ship repair workers (Groups 1 and 2), the intensity
of workplace noise exposure was taken into account (Table IT
and Figure 2). Hypertension of different stages was found in
90.3% of cases in Group 2. It should be noted that Group 2
workers also suffered from encephalopathy, vegetative-vas-
cular dystonia of hypertensive type, peptic ulcer and other
diseases. However, in the analysis we compared the somatic
status of workers which was observed in both groups.

Group 1 workers had stage I hypertension in 33,3% of
cases. Stage II-III hypertension was present in the over-
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whelming majority of Group 2 workers (90,0%). There
were no apparently healthy subjects in Group 2, but 10%
was observed in Group 1. Periodic rise in blood pres-
sure mostly occurred in Group 1. As above mentioned,
the workers mostly complained of increased annoyance
(70.0%), sleep disorders (60,0%) and tinnitus aurium
(56,7%). Headache was observed in 16,7% of cases in
Group 1, and only 13,3% of the subjects had hearing
impairments. It should be also noted that the Group 1
workers had slightly decreased hearing level (28,2 + 2,3
dB, 21,8 +2,4dB and 22,7 + 2,1dB) at the audiometric test
frequencies of 4, 6, and 8 kHz. And these workers had a
relatively reduced differential threshold (0,72 + 0,03 dB)
at the audiometric test frequencies of 4 kHz by the Lus-
cher-Zwislocki method. Consequently, the noise-exposed
workers of both groups, regardless the workplace noise
levels, who complain of tinnitus aurium, sleep disorders,
increased annoyance, periodic rise in blood pressure
should be referred to the “risk” group and recommended
timely medical check-ups and systematic prophylactic
observation.

It is of particular relevance the fact that among the work-
ers from Group 1, exposed to the excessive workplace noise
above 80 dBA threshold level, there were no apparently
healthy subjects. But Group 1 included 10% of apparently
healthy subjects, that is when occupational noise impact
was less than 80 dBA threshold level.

CONCLUSIONS

The study findings indicate that all the noise-exposed
groups of ship repair workers regardless whether or not
they are subjected to the workplace noise impact above
the Recommended Exposure Limit should be conducted
regular audiometric testing.

The hearing levels at the audiometric test frequencies
of 4, 6 and 8 kHz, as well as differential thresholds at the
audiometric test frequencies of 4 kHz by the Luscher-Zwis-
locki method should be taken into account. Besides, we
recommend for the ship repair workers to undergo routine
medical check-ups and systematic prophylactic observa-
tion. Such complaints as increased annoyance, sleep dis-
order and tinnitus aurium should be considered as most
hazardous. There is also recommended regular monitoring
of the noise-exposed ship repair workers” somatic status,
their complaints of high blood pressure and hyperten-
sion are of the most alarming ones. All these preventive
measures will contribute to the early detection of hearing
impairments, thereby timely preventing the development
and progression of occupational sensorineural hearing loss.
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ABSTRACT

Introduction: Previous studies performed by conventional pH-monitors showed that a significant proportion of patients with functional dyspepsia have abnormal acidic
gastroesophageal reflux. The investigation, using advantages of multichannel intraluminal pH-monitoring, were not conducted.

The aim to reveal the prevalence of all types of refluxes in patients with functional dyspepsia and to estimate risk provoking factors for abnormal reflux.

Methods and materials: Patients were divided into 6 groups. The 1, 2" and 3 groups covered 127 adult patients with epigastric pain syndrome, postprandial distress
syndrome and mixed variant respectively. The 4" included 69 NERD patients suffered from frequent (more than one episode per week) heartburn. The 5% group also consisted
of 22 NERD patients without heartburn or with rare heartburn-regurgitation. The reference group included 30 subjects without dyspeptic complaint and established diagnoses
of gastro-esophageal diseases. For all persons the 200-min Mil-pH-monitoring was performed with standardized stimulating breakfast (507kcal, 100 mg caffeine, 300ml)
recording basal and postprandial phases.

Results: It was found that the difference in comparison to the reference group in the number of refluxes is determined by the number of acid refluxes and not by weakly-acidic
and weakly-alkaline refluxes. Patients with functional dyspepsia from all subgroups had an excessive amount of acidic refluxes in comparison with the reference group -3.7+0.7,
4.740.8 and 2.840.7 vs 1.8£0.3 episodes (p<0.05). Using the previously obtained threshold values for abnormal acidic reflux (> 6 episodes per 200 min.) and total refluxes
(>17 episodes per 200 min.) it was revealed that 22.8% patients with FD had abnormal GER. In addition, 16.5% had an isolated excess of non-acidic reflux. All three dyspeptic
groups didn't have a significant difference in the distribution of patients among subtypes of abnormal presence or absence of acidic/non-acidic refluxes.

Conclusion: In functional dyspepsia abnormal acidic reflux are common and affect 22.8% of patients. It is independently associated with hiatal hernia (OR=4.17), previously

healed a peptic ulcer (0R=3.90), occasional heartburn (OR=1.25), body mass index (OR=1.11), younger age (0R=0.97).

KEY WORDS: functional dyspepsia; GERD; reflux; pH-monitoring; multichannel intraluminal impedance

INTRODUCTION

Functional dyspepsia (FD) is the most common upper gas-
trointestinal disorder affecting 11-29.2% of the population
around the world [1]. So far, our knowledge of pathophysi-
ological abnormalities in FD has been limited to functional
changes in the gastrointestinal tract (visceral hypersensitivity,
delayed gastric emptying, abnormal accommodation, gas-
tric dysmotility), and only a small number of studies have
investigated the co-existing gastroesophageal reflux (GER).
Naturally, this disturbance is more relevant to GERD. Overlap
of GERD and dyspepsia/FD is clearly a common situation and
it is observed in 13-48% of subjects with FD [2]. Excluding
these cases, some types of dyspepsia have a GER as the main
pathogenetic factor. For example, it is considered that the lead-
ing mechanism for the development of dyspepsia in pregnant
women is an excessive GER, although this assumption has
not been proven by instrumental research [3,4]. The regular
workup protocols for uninvestigated dyspepsia don't generally
include pH-monitoring, that’s why it is unclear how many of
the dyspeptic patients had pathologic esophageal acid expo-
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sures. Previously performed studies in patients with FD show a
prevalence of acid reflux 23-31.7% [5,6]. However, researchers
used conventional 24-hour pH-monitoring of esophagus.
Multichannel intraluminal impedance (MII)-pH-monitoring
allows to expand diagnostic possibilities due to the evaluation
of non-acid and gas events.

THE AIM

We aim to reveal the prevalence of acidic and non-acidic
refluxes in patients with functional dyspepsia and to esti-
mate risk provoking factors for abnormal reflux including
clinical features and demographic data.

MATERIALS AND METHODS
IMPEDANCE AND pH RECORDING

In our research we used ambulatory system of MII-pH-mon-
itoring AT-3pH-4R (“Start Ltd.”, Vinnytsia, Ukraine). We
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used a specialized catheter (lookalike ITE-2pH, Company
with additional responsibility “Special construction bureau
of medical electrical engineering”, Kamianets-Podilskyi,
Ukraine) with a 1.8-mm diameter consisting of 1 tungsten
oxide pH-sensor and 6 electrodes that make up 4 measur-
ing segments of impedance, located at 3, 5, 7 and 12 cm
above the lower oesophageal sphincter (LOS) each 2 cm
in length. Electrode pairs were connected to a transducer
which delivered a measuring current of less than 6 pA at
a frequency of 1 kHz. Impedance was recorded contin-
uously, digitized at 50 Hz, and stored in a computer for
subsequent analysis.

The probe is inserted through the inferior nasal conchae
to the level of the distal esophagus with the pH sensor
placed 5 cm above the LOS. Previously a location of the
LOS was determined by the following formula:

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

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

After insertion of the probe, position of LOS was fur-
ther defined by means of distal impedance electrode pair
slipping along the esophagogastric junction. Resistance
changes were displayed on the monitor of a connected
laptop using a specialized program. The “jump” of imped-
ance from 0.5-0.8 kQ) to 1.2-1.8 kQ corresponds to the
location of LOS [8].

After an overnight fast, each subject attended the motility
laboratory between 9:00 and 9:30 AM.

Previously we tested reduced modification of
MII-pH-monitoring instead of 24-hour variant and
demonstrated its good diagnostic value in cases of
non-erosive GERD [7]. Performing ROC-curve analysis we
obtained the best cut-off point for acidic reflux >6 events
per 200 min. with 80,3% sensitivity and 82,0% specificity.
For total number of liquid reflux the threshold value was
>17 events per 200 min with same sensitivity (81,8%) but
with slightly less specificity (73,0%) [7].

The 200-minute MII-pH-monitoring simulates usual
digestive behavior including rest and postprandial phases.
A design of recording is depicted on Fig.1. After placement
of the probe, subjects remained in asitting and a supine
position alternately for 45 minutes to obtain a baseline
recording. Stimulating breakfast was standardized by using
McDonald’s menu: a black currant muffin and a small cup
of Americano coffee with sugar - 507 kcal, 300 ml volume,
carbohydrates 72 g, fats 27 g, protein 6 g, 100 mg caffeine.

All patients were instructed to keep a diary to record
exact timing of symptoms such as heartburn, regurgitation
and non-cardiac chest pain.

GASTRO-ESOPHAGEAL REFLUX PARAMETERS

The data received by the digitrapper were transferred to
a computer where they were recorded and visualized us-
ing the graphical interface of the program. All data were
analyzed by one physician who was blinded to patient’s
clinical information. The operator looked at all recording
channels (1 pH and 4 Z) with the subsequent analysis of

events recorded on the charts. He identified a total number
of reflux episodes separating theirs in terms of composition
(liquid, gas, and mixed), and pH (acidic, weakly acidic,
and non-acidic), AET (% time with esophageal pH<4),
longest GER, symptom association probability (SAP),
symptom index (SI). The criteria for these parameters
were described previously in publication including Lyon
consensus 2017 [9,10].

ASSESSMENT OF COMPLAINTS

In this study, a face-to-face 30-min interview was conduct-
ed using a «<Rome III Diagnostic Questionnaire» during the
health examination visit. This tool was used as main criteria
of FD, irritable bowel syndrome (IBS) and other co-existing
digestive functional disorders. Another aim of using this
questionnaire was to perform a quantitative assessment of
complaints. They offered unified 7-point scale to estimate
how often the patient suffered from disturbances of the
digestive function within the last 3 months. We included in
our analysis the answers on questions #8 (Heartburn), #39
(Belching), #66 (Bloating), #17 (Epigastric pain/ burning),
#13 (Postprandial fullness), #15 (Early satiety). Last two
questions described the intensity of same item - postpran-
dial distress syndrome (PDS). The greater value from the
two was used in assessment. Question #8, describing the
frequency of heartburn, gave opportunity to use the cri-
teria of GERD according to the Montreal consensus 2006
and Vevey NERD consensus 2009 [11,12 ]. Occurrence of
reflux symptoms more than once per week is considered as
a threshold to include patients in clinical trials and popula-
tion-based studies. It corresponds to answers of 5-6 points
from question #8 «Rome III Diagnostic Questionnaire».

STUDY DESIGN
The study was carried out in Diagnostic gastroenterolog-
ical laboratory at Vinnytsia National Medical University
within 2011-2016. Outpatients with upper gastrointestinal
symptoms were recruited after referring for consultation by
general practitioner. Preliminary checkup selected patients
with FD and GERD. All patients were previously underwent
esophagogastroduodenoscopy, ultrasound examination
of the abdominal cavity, routine laboratory tests. The ex-
clusion criteria were: age up to 20 years or above 76 years,
pregnancy and lactation, peptic ulcer (active or healed less
than 12 months ago), gastric lesions (polyp, cancer), reflux
esophagitis, Barrett’s esophagus, esophageal varices, evi-
dence of cancer or mass lesion in the esophagus, resection
of the stomach, previous esophageal or gastric surgery,
Zollinger-Ellison syndrome, ulcerative colitis, Crohn’s dis-
ease, chronic heart failure above I1Ird FC by NYHA, chronic
kidney disease with GFR less than 30 mL/min, pulmonary
failure above II st., hepatic encephalopathy above 1* degree,
portal hypertension II-IV Baveno stages.

All patients were divided into 5 groups: 1) FD-EPS - epi-
gastric pain syndrome; 2) FD-EPS/PDS - co-existing EPS
and PDS; 3) FD-PDS - postprandial distress syndrome; 4)
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Table I. Demographic Data

Functional dyspepsia (together): 127 39/88 44.8+1.5 36.8 40 8
EPS 34 11/23 40.7+3.1 36.7 9 0
co-existing EPS/PDS 42 10/32 45.5+2.4 333 16 2
PDS 51 18/33 46.8+2.4 40.0 15 6
NERD heartburn-positive 69 25/44 46.7£1.9 32.1 18 11
NERD heartburn-negative 22 12/10 45.6+£3.4 22.7 7 5
Non-dyspeptic 30 14/16 42.6+3.1 - - -
Table I1. GERs registered after 200-minute esophageal Mil-pH-monitoring with provocative breakfast.
Group Acidic V\.Ie‘akly We.akly ) Tt?tal AET, Longest
reflux, (n) acidic, (n) alkaline, (n) liquid, (n) (%) reflux, (sec)
F“”Ct(it% r;a;tiﬁ';’:ep“a 3.8+0.5% 9.7+0.5 2.20.2 15.740.6% 2.9+0.2 57.3+8.8°
EPS 3.7£0.7t 8.7+£0.7 2.5+0.4 14.9+1.0 2.7+0.5 354493
coex.EPS/PDS 2.8+0.7 10.6+£0.9 2.2+0.3 15.6+1.2° 2.9+0.5 41.3+12.6
PDS 4.7+0.8*% 9.6+0.7 2.0+0.2 16.3+£0.9* 3.2+04 84.5+17.5
NERD Hb-pos 11.2+£1.28*% 10.0+0.7 2.4+0.5 23.6+1.3* 6.3+0.3 205.0+32.9
NERD Hb-neg 13.4+1.8% 10.2+1.2 1.9+0.5 25.5+2.2* 7.0£0.7 248.2+37.0
Non-dyspeptic 1.8+0.3 8.8+0.7 2.2+0.3 12.8+0.7 2.4+0.6 294+47.3

Difference is significant vs reference control group (Non-dyspeptic): © - p<0.05; 1 - p<0.01; *- p<0.001.

NERD heartburn positive (Hb-pos.); 5) NERD heartburn
negative (Hb-neg.). In addition, a reference control group
was collected from subjects without suspicious complaints
or clinical signs of GERD and functional disorders of upper
gastrointestinal tract. Detailed information on age and
gender is presented in Table I. Diagnosis of GERD and FD
were established by the criteria of the Montreal (2006) and
Rome-III/IV (2005/2016) consensuses. NERD was diag-
nosed if there was confirmation either by MII-pH-moni-
toring including positive symptom association in cases with
normal number GER or by subsequent positive PPI-test in
mode describing by de Leone [13]. Subjects with esopha-
geal hypersensitivity (positive symptom association with
non-acidic reflux) were defined as NERD.

We separated a special subgroup of NERD if typical
symptoms (heartburn and regurgitation) occurred less
than once per week. In such cases atypical symptoms were
frequent and there was a confirmation by MII-pH-mon-
itoring and PPI-test. The necessity of such approach was
caused by subsequent analysis of the triggering factors of
the abnormal reflux in very close groups of FD. For example
dyspepsia is regular and frequent manifestation of GERD.
If frequent heartburn is present simultaneously with dys-
pepsia, gastroenterologists will define this case as GERD.
Therefore, if heartburn is either absent or rare, it will be
confusing diagnosis. In our “NERD Hb-neg” subgroup
there were 14 persons from 22 suffered from dyspeptic
symptoms at least once per week. All of them had other
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predominate manifestations (chronic cough, chest pain,
lump, etc.) that’s why they were diagnosed GERD. On the
other hand, patients with severe dyspeptic complaints,
with abnormal reflux and absence of heartburn will be
very close to NERD, but formally they are diagnosed with
FD by Rome III/IV consensuses.

STATISTICAL ANALYSIS
Data are expressed as mean+SEM (standart error of mean)
for each of the measured parameters and age, body mass
index (BMI). Gender, co-existing IBS, successfully healed
HP-positive peptic ulcer in anamnesis and presence of
hiatal hernia are expressed as ratio or absolute number.
H. pylori infection rates are expressed as percentages of
the total patient number. An independent t-test was used
to analyze age, body mass index (BMI), number of reflux-
es, AET and longest reflux. To find out the relationship
between data with a normal distribution, we used the
Pearson’s parametric correlation coefficient. Spearman’s
and Kendall’s rank correlation coefficients were applied
in cases with non-normal distribution. ¢ (phi) Pearson’s
correlation coeflicient was used for data with dichotomous
distributions. A p-value below 0.05 was considered statis-
tically significant (always two-sided).

The association between abnormal GER in groups with-
out heartburn and potential risk factors was measured
by odds ratio with 95% confidence intervals (95%CI) as
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Fig.1 Design of 200-minute esophageal MIl-pH-monitoring with provocative breakfast and sample pH-tracing. Marks «b» over timeline indicate symptom

occurring (heartburn, chest pain, etc.).
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Fig.2. Patient distribution depending on the amount of reflux. In the squares it is shown the number of subjects with the corresponding distribution. AR
—acidic refluxes; TR- total refluxes; FD-EPS — epigastric pain syndrome; FD-PDS - postprandial distress syndrome; FD-EPS/PDS - co-existing EPS and PDS.

result of regression analysis by using logistic model (enter
method). Statistical data processing was carried out using
program «MedCalc 11.3.3.0» (MedCalc software bvba,
Holland).

RESULTS

A total of 218 consecutive patients and 30 non-dyspep-
tic subjects were recruited for the study and completed
protocol.

If we generally describe the number of weakly-acid and
weakly-alkaline reflux in all groups, they will be equal
(Table II). The arithmetic mean of the sum was 11-13
events. The difference was due to increasing number of
acid refluxes in patients of certain groups. Unsurprisingly

it was found that the most pronounced GER were observed
in patients with NERD without frequent heartburn and
regurgitation (group “NERD Hb-neg?”). This was related
to both - acidic and total number of liquid refluxes. The
difference with NERD Hb-pos. was not significant. If we
look at all MII-pH parameters, we will observe the same
tendency of increasing duration of longest reflux and AET.
In group “NERD Hb-pos.“ there were more persons with
normal acidification of esophagus. Their diagnoses were
confirmed either by SAP/SI or by PPI-test.

Patients from all groups of FD didn’t have longer AET
than reference “Non-dyspeptic” group. However, num-
ber of acidic refluxes and duration of the longest reflux
were almost twofold higher - 3.8+0.5 vs 1.8+0.3 episodes
(p<0.002) and 29.4+7.3 vs 57.3+8.8 5 (p<0.02) respectively.
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Table ll1. Correlation between number of acidic GER and clinical manifestations, demographic data of patients with Functional dyspepsia (N=127) and
Endoscopy-negative GERD without obvious heartburn (i.e. less than 1 time per week) (N=22).

Number with abnormal

e oo s ‘
positive sign

Age (years) r'=-0.177 -0.329t0 -0.017 0.0306
Gender (male) 15/36 ¢ =-0.030 0.7169
BMI (kg/mA2) r=0.172 0.012t0 0.323 0.0357
Healed PU in anamnesis 7/6 ¢ =0.150 0.0514
HP-positive status 13/35 ¢=-0.116 0.1780
IBS 17/30 ¢ =0.070 0.3897
Hiatal hernia 7/5 ¢®=0.172 0.0372
Gallstones/ Cholecystectomy 6/6 ¢ =0.103 0.1480
Heartburn r=0.219 0.061 to 0.366 0.0072
Belching r=-0.051 -0.209t0 0.110 0.5361
Postp. fullness/ early satiety 1=-0.142 -0.296t0 0.018 0.0821
Epigastric pain /burning r=-0.129 -0.284 t0 0.032 0.1151
Bloating r=-0.005 -0.284 t0 0.032 0.9485

Correlation coefficients: r — Spearman’s rank; T — (tau) Kendall’s rank; r' — Pearson’s parametric ; ¢ — (phi) Pearson's for dichotomous distributions.
Indicators «Heartburn», «Belching», «Postprandial fullness/ early satiety», «Epigastric pain», «Bloating» were used with value equal to points from

answers of «Rome I1l Diagnostic Questionnaire».

Therefore, the total amount of liquid GER was significantly
higher - 15.7+0.6 versus 12.8+0.7 (p<0.0036).

Also in PDS group compared with the rest FD patients
there was a significant time prolongation of longest reflux:
84.5+17.5 sec vs 35.419.3 sec in EPS (p<0.017) and vs
41.3+12.6 sec in co-exist EPS/PDS (p<0.05).

As reported in part “Methods”, the threshold values of
the abnormal acidic and total refluxes after MII-pH-mon-
itoring were >6 and >17 respectively. Only in the reference
group no persons exceeding these threshold values were
registered (Fig.2).

Groups with FD had approximately the same number
of individuals exceeding the threshold for acid reflux.
Such situation was observed almost in a quarter cases -
22.8% (50 from 127). Attention was drawn to the fact that
there were differences in the subgroups “EPS”, “PDS” and
“co-existing EBS/PDS” from other patients in terms of
the distribution of persons with excessive acidic refluxes,
total refluxes, and a combination of these two phenomena.
Among patients with NERD, persons with pathological
acidic reflux simultaneously demonstrated excess gain
of total refluxes in the overwhelming majority of cases.
In contrast, 16.5% of FD patients (21 from 127) had an
isolated excess of total refluxes due to non-acidic events.
Thus, there was a situation of an obviously increased
number of weakly-acidic and weakly-alkaline refluxes.

The pathological GER is closely associated with typical
GERD complaints - heartburn and regurgitation. If we
deal with individuals without such complaints but with
registered excessive reflux after functional tests, they will
form a special phenotype of FD. It is fascinating what

608

types of manifestations arise in such persons, what factors
provoke the abnormal GER and how both relate to the
problem of “silent GERD”.

To find out the causes of pathological acid reflux, we
conducted a correlation analysis of the assumed risk
factors with the number of GERs in the groups of FD
and NERD without frequent heartburn. For this and
subsequent regression analysis we took patients from
all groups excluding “NERD - Heartburn positive” and
referent “Non-dyspeptic”. In the analysis there were 149
dyspeptic persons.

We didn’t find a significant effect on the frequency of
acidic GER concomitant IBS, gender identity, Helico-
bacter infection, gallstones (Table III). The frequency
of bloating, belching, postprandial filling, early satiety,
epigastric pain and burning sensation didn’t correlate
with the frequency of reflux occurrence. Variables BMI,
age, hiatal hernia, healed PU, occasional heartburn were
associated with excess acidic GER (P<0.05).

A similar correlation analysis was performed for total
refluxes and its results were less sensitive to the identi-
fication of provoking factors (Table IV). The relevance
of calculating total refluxes for clinical practice remains
unexplained. There is no pathogenetic pharmacotherapy
of this disorder.

The best presentation of the interrelations between
provoking factors is given by logistic regression analysis
performed by the “enter” method (Table V). It makes
possible to visually assess the degree of influence. Created
regression model assumes the creation of an equation for
calculating the risk of the occurrence of abnormal acidic
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Table IV. Correlation between Total number of liquid GER and clinical manifestations, demographic data of patients with Functional dyspepsia (N=127)

and NERD without obvious heartburn (i.e. less than once per week) (N=22).

Number with abnormal (total >17)

Variables and normal (<18) GER among Correla.ztion Cl95% P
patients with positive sign FECIEEN

Age (years) r'=-0,243 -0,389 o -0,086 0,0028
Gender (male) 21/30 ¢ =0,027 0,7406
BMI (kg/mA2) r=0,198 0,039 1o 0,348 0,0149
Healed PU in anamnesis 7/6 ¢ =0,092 0,2641
HP-positive status 18/30 ¢ =-0,088 0,3085
IBS 20/27 ¢ = 0,045 0,5863
Hiatal hernia 7/5 ¢®=0,115 0,1622
Heartburn r=0,210 0,051 mo 0,358 0,0100
Belching r=-0,019 -0,179 o 0,142 0,8181
Postp. fullness/ early satiety r=-0,053 -0,212 10 0,108 0,5179
Epigastric pain /burning r=-0,111 -0,266 o 0,0506 0,1781
Bloating r=0,029 -0,132 10 0,188 0,7249

Correlation coefficients: r — Spearman’s rank; T— (tau) Kendall’s rank; r' — Pearson’s parametric ; ¢ — (phi) Pearson’s for dichotomous distributions.
Indicators «Heartburn», «Belching», «Postprandial fullness/early satiety», «Epigastric pain», «Bloating» were used with value equal to points from

answers of «Rome IIl Diagnostic Questionnaire».

reflux in patients with dyspeptic complaints but with rare
heartburn. Logistic analysis, performed using selected
five variables, demonstrated that all of them were signifi-
cantly and independently associated with this condition
(P<0.05). The area under the ROC curve (AUC) of our
model was 0,710 (CI95% 0,630- 0,781) and the percent-
age of cases correctly classified 74.5%.

DISCUSSION

Comparing the results obtained from patients with FD
and from non-dyspeptic subjects, we saw significantly
longer refluxes, a greater frequency of acid refluxes and,
correspondingly, all liquid events. However, AET in both
groups was not significantly different due to the fact that
the fraction of time with reflux was relatively short - ap-
proximately 2% of the total test.

Thus there are serious abnormalities of esophagogas-
tric motility in FD. Especially they were noticeable in
the subgroup of the PDS, where we observed a twofold
increase in time of the longest reflux. The following
speculation can be made in connection with this issue.
In a meta-analysis of Quartero with co-authors, it was
proved that 40% of patients with FD had a significant
delay of the food lump after ingestion [14]. Most of them
had PDS. The delay will also contribute to a longer period
during which there is an excessive amount of content
in the stomach. Thus, the probability of GER will be
increased. Gourcerol using the MII-pH-monitoring
noted that the delayed gastric emptying provoked more
proximal GERs and significantly retarded the clearance
of the esophagus [15].

Refluxes are frequent occurrences in patients with FD but
in comparison with patients with GERD, there is often an
excess of the threshold values of total events with a normal
amount of acidic ones. This discrepancy can be explained
by several factors. Firstly, among persons with this disease
there is a significant proportion of patients with hypoacidi-
ty. Subjects suffering from GERD usually have a normal or
elevated level of acidity because this diagnosis is referred
to the acid-related disorders. Thus, if a reflux occurs in
person with hypoacidity, the content of esophagus will
remain alkaline. Secondly, the thickness of acidic layer in
“acid pocket” can influence the composition of refluxate.
In patients with dyspepsia, the “acid pocket” is thinner, so
there is a low likelihood of acidic reflux happening.

The distribution between the types of reflux in the sub-
groups of FD was the same with a trend toward a higher
frequency of reflux in the PDS (N.S.). We didn’t receive
confirmation of a greater frequency of reflux in patients
with EBS observed during conventional pH monitoring
by Tack [5] and Xiao [6].

As mentioned above, FD is very heterogeneous by its
pathogenesis. In clinical trials researchers try to identify
potential associations between specific pathophysiological
abnormalities and representative symptoms of dyspepsia
[16]. For example, a delayed gastric emptying causes a
feeling of postprandial fullness and nausea. Weakened
accommodation is present in 40% of patients and causes
early saturation. Hypersensitivity of the stomach occurs
in 37% of patients and is linked with postprandial pain,
eructation and loss of body weight [16].

Presumably, refluxes will occur in subjects with more
prominent disorders of gastric motility, which is more

609



Sergii Melashchenko et al.

Table V. Comparison of clinical factors provoking abnormal acidic GER in patients with FD and heartburn-negative NERD using multivariate logistic

regression analysis. The Coefficients of regression equation.

Variable Odds ratio 95% Cl Coefficient Std. Error P
Age (years) 0,97 0,94t0 0,99 -0,03 0,01 0,014
BMI (kg/mA2) 1,11 1,01to 1,21 0,10 0,05 0,024
Healed PU in anamnesis 3,90 1,13to0 13,49 1,36 0,63 0,032
Hiatal hernia 417 1,10to 15,82 1,43 0,68 0,036
Frequency of Heartburn
(points 0-1-2-3-4) 1,25 0,98to0 1,58 0,22 0,12 0,070
Constant -2,41

typical of patients with PDS. In contrast to this the major
element of the EPS pathogenesis is hypersensitivity. Thus,
reflux activity with this subtype will not be pronounced.

In order to find out the factors that contribute to the
appearance of excessive reflux, we carried out a correla-
tion and regression analysis which identified the most
significant 5 variables: BMI, hiatal hernia, age, healed PU,
occasional heartburn. This agrees with the well-known
facts that obesity, even without the presence of hernia,
contributes to the development of GERD [17].

The damaged function of the LOS, which is a conse-
quence of a sliding hiatal hernia, strongly associates with
increasing reflux symptoms [18] and frequent backflow of
gastric contents into the esophagus [19]. In the context of
the problem being studied, a hernia can often be detected in
subjects without clinical manifestations of GERD. Studies
from the Western countries showed that 13-59% of adult
subjects without GERD had a hernia [20]. We revealed that
people with hiatal hernias, but even without typical com-
plaints of GERD, in most cases have pathological reflux.
Nevertheless in some pH-metric studies authors observed
that the absence of symptoms in hernial patients indicates
a lack of abnormal reflux [21].

In our study the age correlated negatively with the
risk of appearance of excessive reflux because there is an
age-related lowering of gastric acidity [22]. This decrease
in acid secretion is now thought to be the result of H.
pylori infection and not the result of physiological aging
[23]. Thus, a negative correlation could be expected be-
tween the presence of HP and abnormal reflux. But we did
not find a significant reduction of reflux activity among
HP-positive patients. This coincides with the opinion of
most gastroenterologists who conducted epidemiolog-
ical, instrumental studies, including the most precise
method of pH-monitoring [24]. Most researchers, who
conducted pH monitoring in the same patients before
and after HP eradication, did not find an increase in the
number of refluxes and AET [25,26]. Although a small
study from Hong Kong reported a worsening in the acid
exposure among subjects of preceding esophagitis [27].
Two meta-analyses devoted to this issue didn't show any
association between HP-eradication and the develop-
ment or an aggravation of GERD [28, 29]. However, in
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cohort studies (not in RCT), there seems to be a twofold
higher risk of development of erosive GERD in patients
with PUD [29]. In our study it was interesting to reveal
that persons who successfully healed a peptic ulcer by
eradicating an HP-infection more often had abnormal
GERs. It should be noted that we did not include all
subjects with cleared HP infection, but only those who
continued to suffer from dyspepsia. Former patients with
duodenal ulcer are a special category with extremely high
intragastric acidity and therefore a high probability of
abnormal GERs.

Excessive number of refluxes in patients with FD forms a
particular phenotype of the disease, which is very close to
GERD but without the usual manifestations. The pathogen-
esis of «silent (oligosymptomatic) GERD» is an interesting
and unexplored problem. Such GERD patients may actually
experience some reflux symptoms, but do not complain
about them, perhaps because of the lack of understanding
that they are symptoms. Or they may have visceral symp-
toms, which are different from the typical symptoms of
reflux, including dyspepsia. Traditional theory explains the
burning of penetration of acid into the esophagus mucosa.
However, not all facts corroborate this concept.

The new conceptual framework for esophageal percep-
tion is based on the involvement of not only peripheral,
but also central mechanisms with a significant influence
of psychosocial factors [30,31].

A well-known Japanese researcher Miwa proposes that
individuals with GERD without heartburn and regur-
gitation have not only chemical hyposensitivity to acid
but also overall. He found that in this cohort of patients,
the quality of life suffered considerably less and less there
were the atypical symptoms of GERD [32]. There is an
assumption that perception depends on expression levels of
capsaicin pain receptors, which, when re-exposed, become
less sensitive, including to acid [33]. Unfortunately, we did
not analyze the nutritional preferences of our patients and
this could be a promising direction for further research.

CONCLUSIONS
Thus, in FD abnormal acid gastroesophageal refluxes are
common and affect 22.8% of patients. In addition, an-
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other 16.5% have an isolated excess of non-acidic reflux.
The risk factors of abnormal acid reflux are hiatal hernia,
overweight, successfully healed HP-positive peptic ulcer
in anamnesis. There is an inverse relationship between
age and the risk of excess reflux. Occasional heartburn
occurring less than once a week may indicates the patho-
logical refluxes. Patients with isolated PDS-subtype of FD,
in contrast to the EPS and the mixed variant of dyspepsia,
tend to have longer acid refluxes.
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EXERCISES ON HEALTHY YOUNG PEOPLE
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ABSTRACT

Introduction: Heart rate variability is a highly informative non-invasive method of research not only for the functional state of the cardiovascular system and also for the
integrative regulatory activity of the autonomic nervous system. The positive effect of diaphragmatic breathing is positive in the mode of biological feedback using portable
devices, but there is little evidence of the use of yoga breathing gymnastics in order to influence the heart rate variability.

The aim: To compare the possibilities of using courses of breathing gymnastics of yogis and diaphragmatic breathing sessions in the mode of biological feedback using a
portable device.

Materials and methods: The study involved 70 practically healthy foreigners, who were divided into 2 groups of 35 people. Participants of the 1% group daily engage in
respiratory exercises pranayama for 15 minutes in 1 month. Participants in the 2" group used the MyCalmBeat portable device. Heart rate variability was registered by using
the computer diagnostic complex “CardioLab” (“KhAl-Medika’, Ukraine).

Results: In both groups there was similar dynamics of heart rate variability indices, but its severity was different. The common integral effect was a significant growth of heart
rate variability both according to statistical and spectral indicators — total power increased, as well as high-frequency component. The power of the very-low frequency waves
has probably decreased only in the group with the device. In the percentage structure of the cardiac rhythm spectrum, the specific weight of very-low frequency component
and the percentage of high-frequency component increased.

Conclusions: Respiratory gymnastics yoga for 15 minutes daily contributes to the growth of heart rate variability through the suppression of the central link (very-low frequency
component) of requlation of cardiac rhythm and increased activity of parasympathetic influences (high-frequency component), as well as the redistribution of requlatory activity

of the central nervous system between the central and peripheral links of regulation of the cardiac rhythm in favor of the latter.

KEY WORDS: heart rare variability, yoga, diaphragmatic breathing, biological feedback

INTRODUCTION

It is known that the regulation of cardiac rhythm and
respiration is closely linked to physiological processes,
the coordination of which is an important condition for
the adaptation of the human body to metabolic needs
[1]. It manifests itself as a sinus respiratory arrhythmia
- physiological fluctuations in the duration of the heart
cycle associated with respiratory periodicity. When in-
haling, the acupuncture part of the autonomic nervous
system is activated, and when exhaled, on the contrary,
the tone of the parasympathetic link of the autonomic
nervous system increases. It is alternate activation of the
autonomic nervous system units that causes dynamic
changes in the heart rate from acceleration to slowing it
down. These variations of heart rate contribute signifi-
cantly to the overall heart rate variability, in particular
in the high frequency region of its spectrum in the range
of 0.15-0.4 Hz (HF). Therefore, the spectral energy of
the heart rate variability curve in this frequency range
is usually used as a non-invasive indicator of the activity
of the parasympathetic chain of the autonomic nervous
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system [2,3]. According to many authors, a large heart
rate variability is associated with an increase in the adap-
tive capacity of a person and has a positive effect on the
course of various diseases and pathological conditions,
such as stress, depression, autonomic dysfunction, bron-
chial asthma, etc.

According to a number of studies, the severity of respira-
tory sinus arrhythmia positively correlates with the tone of
the parasympathetic link of the autonomic nervous system
and is capable of modulating the psycho-physiological
responses to mental stressors, as well as correcting a large
number of pathological conditions and diseases. Therefore,
the search for non-invasive methods of influencing the
functional state of the autonomic nervous system seems
physiologically grounded.

In recent years, special interest in this context is respira-
tory gymnastics. Deep breathing, which is consistent with
the natural fluctuations of the heart rate, can substantially
enhance both respiratory sinus arrhythmia and general
heart rate variability [2,3,4]. Proved positive effect has di-
aphragmatic breathing in the mode of biological feedback
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using portable devices. However, there is little data of using
yoga breathing gymnastics in order to influence the heart
rate variability. With the development of civilization, the
rhythm of life accelerated and breathing became consistent
with him. The doctrine of yogis argues that nature has
defined the number of respiratory cycles for each person
and the more often it breathes, the earlier it dies. A slow,
deep breath, on the contrary, lengthens it. Therefore, yogis
consider only deep and rhythmic breathing as our ancestors
breathed [5].

THE AIM

Compare the possibilities of using the courses of breath-
ing gymnastics of yogis and diaphragmatic breathing
sessions in the mode of biological feedback using a
portable device.

MATERIALS AND METHODS

The study involved 70 healthy young men aged 18 to 25
years old, who were randomly divided into 2 groups of
35 people. All participants in the experiment did not
complain about their health, had no deviations from the
norm according to the data of the medical examination
and professionally not engaged in sports and yoga. Par-
ticipants of the first group daily engage in respiratory
exercises of pranayama for 15 minutes (3 periods of 5
minutes, separated by 3 spontaneous breathing cycles)
within one month. Participants in the second group used
a portable biological feedback device MyCalmBeat, which
after calculating the individual optimal respiratory rate
on the basis of free breathing and pulse detection within
15 minutes provided the appropriate instructions for the
beginning of inhalation and exhalation on the screen of
the smartphone.

Heart rate variability was registered by using the com-
puter diagnostic complex “CardioLab” (“KhAI-Medika’,
Ukraine). In particular, the mean square deviation of the
duration of cardiointervals (SD, ms), which characterizes
the total heart rate variability, is the square root of the
mean square of the differences in the values of succes-
sive pairs of cardiointervals (RMSSD, ms), reflecting the
influence of the parasympathetic link of the autonomic
nervous system and the activity of the peripheral links of
it - the number of consecutive pairs RR intervals with a
duration of more than 50 ms (pNN50). Also the following
spectral parameters of heart rate variability such as TP
(ms?), were determined - total energy of the heart rate
spectrum, reflecting the total influence on the cardiac
rhythm of all regulatory systems; HF (ms?) is a high-fre-
quency component of the heart rhythm spectrum in the
range of 0.15-0.4 Hz, which mainly reflects the vagal effect
on the heart rhythm associated with breathing; LF (ms?)
is a low-frequency component of the heart rhythm spec-
trum in the range of 0.04-0.15 Hz, which mainly reflects
the effect of the sympathetic autonomic nervous system
on the heart rhythm, including - activity of the vascular
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motor center and VLF (ms?) - very-low frequency compo-
nent of the heart rhythm spectrum in the range 0,003-0,04
Hz, reflecting the total activity of the supersonic sections
of the nervous system and neurohumoral effects on the
heart rhythm. In addition, the sympathetic-parasympa-
thetic balance (LF/HF) and the percentage contribution
of each of the frequency components of the spectrum in
TP (HF%, LF% and VLF%) were calculated.

The obtained numerical data were processed by
methods of variation statistics using Student’s criterion.
The dynamics of the heart rate variability indices were
estimated by using the paired comparisons, and inter-
group differences were determined using a single-factor
dispersion analysis.

RESULTS

To assess the effect of deep diaphragmatic breathing, both
in the breathing gymnastics of yoga, and in the mode of
biological feedback on the heart rate variability index, 2™
ECG withdrawal was recorded in all subjects under inves-
tigation using the computer diagnostic complex “Cardio-
Lab” (“KhAI-Medika “ Ukraine) in a position lying after
a 10-minute adaptation to the conditions of registration.
As background indicators data from the last 5 minutes of
registration were used. Subsequently, during the course of
a month, a session of respiratory gymnastics lasted for 15
minutes, which included 3 periods of 5 minutes, during
which the subjects performed 5-6 respiratory cycles per
minute. Each period was completed by 3 spontaneous
breathing cycles. The participants of the second group fol-
lowed the instructions of the portable biological feedback
device once daily and adjusted the withdrawal ratio of
inhalation and exhalation. In both cases, after completing
a 30-day course of diaphragmatic breathing, ECG was
continued for 5 minutes. The efficacy of diaphragmatic
breathing in both cases was evaluated by comparing the
first and second 5-minute intervals. The results are shown
in the table I.

In both groups there was similar dynamics of heart
rate variability indices, however, its severity was differ-
ent. The overall integral effect was a significant increase
in heart rate variability, both in terms of statistical and
spectral indices - in particular TP increased (total en-
ergy of the heart rate spectrum (CR) in both groups by
927 + 231 ms? (p<0.01 MyCalmBeat) and 835 + 154 ms*
(p<0.05 respiratory gymnastics) . This was mainly due to
the increase of the HF index by 993 + 198 cm? (p<0.05
MyCalmBeat) and 784 + 173ms* (p<0.05 respiratory
gymnastics). The power of the ultrasonic waves of the
VLF band decreased significantly only in the group
with the device at 252 + 33 ms? (p<0.05), while LF has
not statistically significantly changed. In the structure
of the cardiac rhythm spectrum, the specific gravity of
VLF% decreased by 10.7 + 1.8% (p<0.05) in the group
with the device and by 5.8 + 2.6% (p<0.05) in the group,
yoga, etc. It is commonly believed that the increase in
this index and its specific gravity in the cardiac rhythm
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Table I. Dynamics of HRV indices under the influence of the course of yoga breathing gymnastics and in the mode of biological feedback by using the

portable device MyCalmBeat

First group Second group
(Yoga breathing gymnastics) (MyCalmBeat)
Indexes n=35 n=35
Background After a training course Background After a training course
SDNN, ms 61£6,5 72,3+2,6% 59,3+7,2 70,1£2,3*
RMSSD, ms 43+ 2,4 44,9+1,8* 451+ 2,2 46,8+1,7*
PNN50, % 22+£1,5 26,2+1,8 20,7£1,6 25,2+1,6*
TP, ms 2 3601+ 245 4436+218* 3594+ 245 4521+£207**
HF, ms 2 797+ 117 1581+£142* 815+ 113 1808+119*
LF, ms 2 1451 £ 212 1442+209 1462 + 201 1617+187
VLF, ms2 1353+ 121 1413+135 1348+ 134 1096+113*
LF\HF 1,82+ 0,1 0,91+0,05* 1,79+ 0,1 0,89+0,05**
HF.% 22,1£1,6 35,6+1,4* 22,7+1,5 39,9+0,9*
LF,% 40,3+£2,9 31,8+3,7* 40,7+2,6 35,7£2,5
VLF% 37,6£3,1 32,6+0,7* 36,6+£2,0 24,441,1*

* - statistically significant difference compered to background index p <0,05
** - statistically significant difference compered to background index p <0,01

spectrum (VLF%) means “centralization” of heart rate
control and is a sign of reducing the adaptive capacity
of the body. The data obtained suggest that the 30-day
A training course using deep diaphragmatic breathing
reduces VLF and VLF% against the background of the
overall heart rate variability growth. This indicates the
redistribution of the autonomic nervous system activity
in favor of its peripheral divisions and therefore means
an increase in the regulatory reserve of the organism.
Also the sympathetic-parasympathetic balance of LF/HF
decreased by 0.83 +0.12 (p<0.01 MyCalmBeat) and 0.77
+ 0.16 (p<0.05 respiratory gymnastics). Such dynamics
of heart rate variability indices can be interpreted as en-
hancement of the tonus of the parasympathetic link of the
autonomic nervous system with simultaneous reduction
of upersegmental regulation of the cardiac rhythm from
the higher vegetative centers and humoral mechanisms.

DISCUSSION

By comparing the integral effect on heart rate variability
of yoga breathing exercises and diaphragmatic breathing
using the MyCalmBeat handheld device according to SD
and TP it can be noted that it was more pronounced in
the group that worked with this device and smaller in
the second group, the participants which was used for
respiratory gymnastics (see Table I). The mechanism of
the positive influence of deep diaphragmatic breathing
on the physiological state of the organism is seen in the
redistribution of the activity of the peripheral parts of
the autonomic nervous system in favor of the parasympa-
thetic link, which manifests itself in increasing the overall
heart rate variability and parasympathetic indexes [6,7].

The findings confirm these beliefs as evidenced by the
likely increase in SD and TP in both groups.

In conditions of relatively slow diaphragmatic breath-
ing, whose frequency (5-7 respiratory movements per
minute) is close to the low-frequency range of the heart
rate rthythm LF (0.1 Hz), the LF index does not reflect
the activity of the sympathetic link, but the coordination
of the baroreceptor reflex with the frequency of respira-
tion and cardiac rhythm The frequency of breathing at
which this agreement is achieved is called the resonant
frequency (term proposed by Lehrer) [8]. It is shown that
during a long breath (within about 5 seconds), due to
the activation of the sympathetic link of the autonomic
nervous system, the cardiac rhythm accelerates, while the
activation of baroreceptors stimulates the heart rhythm in
order to prevent the reduction of blood pressure. During
exhalation processes develop in the opposite direction.
Reducing the volume of the chest creates a tendency to
increase blood pressure, reduces impulse from the baro-
receptors and reflexively activates the parasympathetic
link, decreasing the heart rate [9, 10]. This explains why
during respiration with the resonant frequency, heart
rate variability increases. Exact synchronization of the
cardiovascular, respiratory and autonomic nervous
system creates a state of physiological coherence. The
use of portable electronic biological feedback devices
allows a person to visually observe the coherence of these
systems during training and make the necessary adjust-
ments to patterns of their own breathing. However, in
the absence of a portable device, it is possible to regulate
the functional state of the autonomic nervous system by
breathing gymnastics of yoga, which is also based on deep
diaphragmatic breathing.
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NCLUSIONS

Respiratory gymnastics yoga for 15 minutes contributes to
the growth of heart rate variability through the suppression
of the central link (VLF) of regulation of cardiac rhythm and
increased activity of parasympathetic influences (HF), as
well as the redistribution of regulatory activity of the central
nervous system between the central and peripheral links of
regulation of the cardiac rhythm in favor of the latter. This
technique can be used in the absence of portable devices
for visualizing heart rate variability in order to improve it.
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ABSTRACT

Introduction: Atherosclerosis is one of the most common co-morbidities observed in chronic obstructive pulmonary disease. A better understanding of mechanisms of
atherosclerosis in patients with chronic obstructive pulmonary disease is needed to improve clinical outcomes.

The aim: to evaluate the plasma levels of lipid parameters, atherogenic indices, systemic inflammatory markers and to assess their relationship with the severity of chronic
obstructive pulmonary disease.

Materials and methods: A total of 72 subjects diagnosed with chronic obstructive pulmonary disease and 41 healthy controls, the same gender and age categories, with >
10 pack years smoking history, were followed-up of about 5.8 years. Blood tests with determination of lipid profiles, atherogenic indices and systemic inflammatory markers
were conducted in remaining patients who fulfilled inclusion criteria of the study.

Results: Triglyceride, atherogenic index of plasma, cardiogenic risk ratio and atherogenic coefficient values were significantly higher, but high-density lipoprotein cholesterol
— significantly lower in patients with chronic obstructive pulmonary disease than in controls. Lipid profiles were similar in lower-risk (stage A and B) and higher-risk (stage C
and D) patients with chronic obstructive pulmonary disease. The analysis showed that atherogenicindices and serum high sensitive C-reactive protein were inversely correlated
with forced expiratory volume in 1 sec, especially in higher-risk patients with chronic obstructive pulmonary disease (r = - 0.61p < 0.05;r =-0.57 p < 0.05;r=-0.54p <
0.05 and r=-0.49 p < 0.05 respectively).

Conclusions: Atherogenic indices and serum high sensitive C-reactive protein can be considered as useful biochemical markers to predict an early stage of atherosclerosis

especially in higher-risk patients with chronic obstructive pulmonary disease.

KEY WORDS: atherogenic indices, markers of systemic inflammation, chronic obstructive pulmonary disease

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is
currently the fourth leading cause of death in the world
but is projected to be the third leading cause of death by
2020. More than 3 million people died of COPD in 2012
accounting for 6% of all deaths globally [1].

COPD often co-exists with other co-morbidities that may
have a significant impact on prognosis. Cardiovascular
disease (CVD) is a major cause of mortality and morbidity
in patients with COPD [2].

Several epidemiological studies have also provided
strong evidence that people with reduced lung func-
tion have an increased risk of CVD. Reduced FEV, is
associated with 2- to 3-fold greater risk of coronary
artery disease (CAD), stroke, and sudden cardiac death,
independent of cardiovascular risk factors. It has been
also shown that COPD patients have increased arterial
stiffness defined as increased aortic pulse wave velocity.
Therefore, COPD appears to be an important risk factor
for CVD [3].

Reduced FEV, itself is a risk factor for cardiovascular
mortality in patients of COPD irrespective of conventional
risk factors. Every 10% decrease in FEV  increases all cause
mortality by 14%, cardiovascular mortality by 28%, and
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nonfatal coronary event by almost 20%, after adjustments
for relevant confounders such age, sex, smoking status, and
treatment assignment [4].

It should be noted that there are several proposed mecha-
nisms for the association of atherosclerosis with COPD and
it remains possible that these mechanisms may co-exist in
any individual. Cigarette smoking, and the repetitive injury
associated with this, is recognized to lead to abnormal cell
repair, increased airway inflammation, oxidative stress and
extracellular matrix destruction [5].

Patients with COPD can have sustained (patients with
chronic respiratory failure) or intermittent hypoxia (during
exercise, exacerbations or during sleep). Hypoxia is known
to induce an inflammatory response in immune cells,
oxidative stress, foam cell production and upregulation of
cellular adhesion molecules in endothelial cells, which may
all contribute to progression of atherosclerosis, and thus
CVD. Furthermore, it can induce hemodynamic stress by
increasing the heart rate and activating the sympathetic
nervous system [6].

Another putative mechanism is the effect of increased
systemic inflammation, with airflow obstruction as an in-
dependent predictor of atherosclerosis; treatment to reduce
systemic inflammation in COPD has yet to be successful.
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There are likely to be direct effects on cardiac function as
a consequence of vascular remodeling and that of dynamic
hyperinflation [7].

Inflammation has been increasingly recognized to have
a role in atherosclerosis particularly in the context of
coronary artery disease. Blood borne immune and in-
flammatory cells are an important component of atheroma
[8]. Macrophages and T cells infiltrate atheroma with the
production of inflammatory cytokines. Activated immune
cells (macrophages and T cells) are abundant at sites of
plaque rupture and appear to play an important role in
acute thrombosis and coronary syndrome [9].

A better understanding of mechanisms of atherosclerosis
in COPD patients is needed to improve clinical outcomes.

THE AIM

To evaluate the plasma levels of lipid parameters, ath-
erogenic indices and systemic inflammatory markers as
a predictor of atherosclerosis in subjects with chronic
obstructive pulmonary disease and to investigate the rela-
tionship between these serum biomarkers and the severity
of chronic obstructive pulmonary disease.

MATERIALS AND METHODS

We conducted a longitudinal study of patients with
chronic obstructive pulmonary disease compared with
healthy control group. A total of 72 subjects diagnosed
with chronic obstructive pulmonary disease and 41
matched controls, the same gender and age categories,
with > 10 pack years smoking history, were followed-up
of about 5.8 years.

Chronic obstructive pulmonary disease was defined as
a post-bronchodilator airflow limitation of forced expira-
tory volume in 1 s (FEV)) to forced vital capacity (FVC)
of < 70%.

According to the Global initiative for chronic obstructive
lung disease (GOLD), the severity of chronic obstructive pul-
monary disease was divided into 4 grades based on FEV %
predicted: stage I: FEV > 80%, stage I1: 80% < FEV, > 50%,
stage I1I: 50% < FEV, > 30% and stage IV: FEV < 30%.

All subjects with chronic obstructive pulmonary disease
were categorized into groups A — D according to combined
chronic obstructive pulmonary disease risk assessment
categories defined by GOLD (by using exacerbation risk
[airway obstruction level according to FEV , exacerba-
tion, and hospitalization status within the previous year]
and dyspnea score [Modified Medical Research Council
dyspnea score]).

The primary outcome was the development of cardio-
vascular events. Subjects with exacerbation, with known
cardiovascular diseases and other chronic diseases, re-
ceiving anti-hyperlipidemic treatment, without sufficient
past medical history, and lacking needed laboratory data
were excluded.

Statistical analyses were carried out in SPSS 22.0 Statis-
tical Package Program for Windows (SPSS Inc., Chicago,
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Illinois). Blood tests with determination of different
parameters such as lipid profiles, systemic inflammatory
markers were conducted in remaining patients who ful-
filled inclusion criteria of the study.

Atherogenic indices (atherogenic index of plasma (AIP),
cardiogenic risk ratio (CRR) and atherogenic coeflicient
(AC)) were calculated by using the value of lipid profile
parameters according to the following formulas: AIP =
log (triglyceride/high-density lipoprotein cholesterol
(HDL-C)), where the concentrations of triglyceride and
HDL-C are in mmol/L, and calculation of AIP was per-
formed using an online calculator; CRR = total cholesterol
(TC) / HDL-C; and AC = (TC - HDL-C) / HDL-C.

Continuous variables were presented as the mean + stan-
dard deviation (SD) and were compared using an indepen-
dent samples t test.

However, if the data were not accorded with normal
distribution, nonparametric test should be used. Cat-
egorical variables were expressed as frequencies and
percentages and were compared using Chi-square tests.
The correlation between the atherogenic indices values
and other variables were calculated by Pearson correla-
tion analysis.

The adjusted odds ratio (OR) per 1 SD increase in the
corresponding lipid variable and 95% confidence intervals
(95% Cls) were calculated. A value of p <0.05 in a 2-sided
test was considered significant.

RESULTS

Triglyceride, AIP, CRR and AC values were significantly
higher, but HDL-C - significantly lower in COPD patients
than in controls (p < 0.05) (Table I). This might partially
explain the increased cardiovascular risk in patients with
COPD.

We didn't find any statistically significant differences
between total cholesterol and low-density lipoprotein
cholesterol (LDL-C) levels in COPD patients and control
subjects.

Lipid profiles were similar in lower-risk (stage A and
B) and higher-risk (stage C and D) patients with COPD
(Table I).

As AIP is a strong marker to predict the risk of ath-
erosclerosis and coronary heart disease, we assessed the
correlation between AIP and other important factors. AIP
is calculated according to the formula, log (TG/HDL-C).
It has been suggested that an AIP value of under 0.11 is
associated with low risk of CVD; the values between 0.11 to
0.21 and upper than 0.21 are associated with intermediate
and increased risks, respectively.

In clinical examination, the mean+SD of AIP was 0.42
+0.15and 0.07 + 0.14 respectively in patients with COPD
and controls, according to the AIP category that mentioned
before, 4.17 % (n=3) were in low risk group, 13.89 % (n=10)
were in intermediate risk and 81.94 % (n=59) were in in-
creased risk of CVD.

Pearson correlation analyses were performed to investi-
gate the correlation of AIP with FEV
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Table I. Lipid profile, systemic inflammatory markers and atherogenic indices of lower — higher risk COPD patients and control subjects

Control group Group A Group B Group C Group D
(n=41) (n=18) (n=18) (n=18) (n=18)
MeanxSD MeanxSD Mean=SD Mean=SD Meanx=SD
TC, mmol/I 49+ 0.23 55+ 0.25 58+ 024 63+ 027 6.6 +0.21
LDL-C, mmol/I 23 + 027 2.8 + 0.21 3.1+ 0.22 34 + 021 3.7+ 0.20
HDL-C, mmol/I 12 £ 0.12% 1.0+ 0.11% 0.8+ 0.11% 0.7 £ 0.13* 0.6+ 0.10%
Triglycerides, mmol/I 14 +0.10* 1.7+ 0.12% 1.9+ 0.13% 22+ 0.10* 23+ 0.11%
hsCRP, mg/I 1.1+ 0.13% 24+0.15% 26+0.12* 3.7+ 0.11* 3.9+0.14%
Fibrinogen, g/I 3.8+ 047 3.9+£049 4.1+ 0.56 4.2+ 0.70 43+ 0.79
AP 0.07 +0.14 * 0.23+0.15*% 0.38+0.14 * 0.50+0.13 * 0.58+0.12*
CRR 4.08+0.10 * 5.51+0.17 * 7.25+0.11 % 9.01+0.15 * 11.02+0.1*
AC 3.09+0.18 4.50+0.15 * 6.26+0.17 * 8.04+0.12 * 10.1+£0.13%
*:p < 0.05 compared to the control group
r=-0.61 p<0.05
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Correlation analysis showed that AIP was strongly and
negatively correlated with FEV , especially in higher-risk
(stage C and D) patients with COPD (r = - 0.61 p < 0.05)
(Fig.1).

In lower-risk (stage A and B) COPD patients AIP was
also inversely statistically significantly correlated with FEV,
but mildly (r =- 0.27 p < 0.05).

CRR and AC values were moderately negatively cor-
related with FEV | in all patients with COPD, especially in
higher-risk COPD subjects (r = - 0.57 p < 0.05; r = - 0.54
p < 0.05 respectively).

In lower-risk (stage A and B) COPD patients CRR and
AC values were also inversely correlated with FEV, but
mildly (r =-0.24 p < 0.05;r = - 0.23 p < 0.05).

As expected, serum high sensitive C-reactive protein
(hsCRP) level in patient group was significantly higher
than in controls.

The mean + SD of hsCRP was 3.16 + 0.45 mg/l in patients
with COPD compare to control subjects (1.1 +0.13 mg/l).

The hsCRP is the most widely evaluated biomarker in
the quest for an ideal biomarker for global CVD risk pre-
diction. The AHA/CDC (American Heart Association/
Centers for Disease Control) Working Group on markers
of inflammation in CVD has classified serum hsCRP levels
< 1 as low, 1-3 - intermediate and > 3 mg/I as high-risk
groups for global CVD, respectively.

According to the serum hsCRP levels 2.78 % (n=2) of
COPD patients were in low risk group 9.72 % (n=7) were
in intermediate risk and 87.5 % (n=63) were in high risk
group of CVD.

HsCRP was inversely correlated with FEV, in all patients
with COPD, especially in higher-risk subjects with COPD
(r =-0.49 p <0.05) (Fig.2).

In lower-risk (stage A and B) COPD patients hsCRP
values were also inversely correlated with FEV,, but mildly
(r=-022p<0.05).

The mean+SD of fibrinogen was 4.1 + 0.56 g/L in COPD
group and 3.8 + 0.47 g/L in control group. This difference
was not statistically significant (p > 0.05).

Also, correlation analysis showed that fibrinogen was
not statistically significant correlated with FEV  in patients
with COPD and control subjects.

DISCUSSION

Overall, these data clearly demonstrated impaired cardio-
vascular risk markers in COPD, even in lower-risk patients
without a history of CVD, and supported its potential usage
in clinical practice.

The severity of COPD plays an important role in both
systemic inflammation and dyslipidemia. Our study shows
that reduction of FEV, could promote disruption of lipid
metabolism and increased hsCRP.

Previous studies have shown a link between atheroscle-
rosis and systemic inflammation in COPD. One study
showed that lower FEV, was associated with higher levels
of serum hsCRP and a higher frequency of coronary artery
calcification. In another study, Kim et al., it was showed an
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inverse relationship between FEV, and hsCRP level [10].

Our study revealed the increased hsCRP levels in COPD
patients with increased airway obstruction severity, in-
creased and degree of dyspnea with a significant negative
correlation between hsCRP with FEV. These results clearly
confirm the fact that the intensity of the inflammatory
process in COPD could be related to the severity of the
underlying disease.

The strongest negative associations between FEV, and
hsCRP and higher CRP levels over time were associated
with a faster FEV, decline, indicating that CRP measure-
ments might enable identification of patients at high risk
of disease progression and mortality [11].

Hypoxia, cigarette smoking, as well as oxidative stress is
possible mechanisms responsible for the development of
dyslipidemia in COPD patients [12].

We suspect that the impact of smoking status on systemic
inflammation differs according to the type of inflammatory
marker analyzed.

Higher levels of hsCRP in current smokers and ex-smok-
ers indicate that in patients with COPD inflammation
continues for many years after smoking cessation, which
is not true for fibrinogen levels [13].

Corticosteroids are widely used in patients with COPD,
especially in those with acute exacerbations, stages C and
D. For example, one study reported that 7 weeks of dexa-
methasone treatment facilitated diet-induced dyslipidemia.

Another population based study showed thatlow-dose short-
term corticosteroids markedly affect plasma lipid levels [14].

However, the impact of corticosteroid use on lipid lev-
els in patients with COPD is still unknown and requires
further well-designed studies.

CONCLUSIONS

Atherogenic indices and serum high sensitive C-reactive
protein can be considered as useful biochemical markers to
predict the early stage of atherosclerosis and cardiovascular
diseases especially in higher-risk patients with chronic
obstructive pulmonary disease. Nevertheless, further pro-
spective investigations on this issue are required.
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ABSTRACT

Introduction: The combination of asthma and allergic rhinitis can affect the mutual encumbrance to which other pathogenetic mechanisms join, which worsen the course
of both diseases.

The aim of work is to analyze the features of the genotype and phenotype in patients with a co-morbidity of asthma and allergic rhinitis.

Materials and methods: In order to detect the features of asthma and allergic rhinitis, 115 patients were examined. Patients were divided into two groups: the first included
58 patients with allergic asthma and allergic rhinitis co-morbidity, the second — 57 patients with non-allergic asthma morbidity.

Results: For the group of patients with allergic asthma with concomitant allergic rhinitis, the first manifestation of allergy in childhood is characteristic (allergic rhinitis, hay
fever, atopic dermatitis). For this group of patients characterized by a heavy family allergic history. Symptoms of allergic rhinitis aggravate the course of asthma. Characteristic
correlation of symptoms of allergic rhinitis with distal obstruction and pronounced lability of bronchi. In these patients, the total increase in IgE and blood eosinophilia, in 1,5
times increased blood histamine and the level of exhaled NO2 have been increased. Also, asthma control with concomitant allergic rhinitis was significantly worse than in an

isolated asthma group (p <0.05).

Condlusion: The obtained data allow to distinguishing the phenotype of patients with asthma and allergic rhinitis co-morbidity.

KEY WORDS: asthma, allergic rhinitis, co-morbidity

INTRODUCTION

Allergy in the twenty-first century. has become a global
problem with significant medical, social and economic
losses worldwide. Its prevalence increases with each passing
year and becomes signs of a pandemic. Thus, according
to the World Allergy Organization (WAO - 2013p.), 150
million Europeans suffer from allergic diseases, and by the
beginning of 2025 half of the population in Europe will
have one or another allergic disease [1].

Allergic respiratory diseases, asthma and rhinitis, are
rightly called the 21* century epidemic and modem age
diseases. Although modern medicine offers a variety of
preventive and therapeutic strategies, the prevalence of
these diseases has been dramatically increasing in both
developed and undeveloped countries across the world,
especially in children and young adult. The WAO esti-
mates there are 300 million asthmatics in the world, and
500 million people with the symptoms of rhinitis [1]. Very
often, asthma and rhinitis coexist in one patient. Numer-
ous contemporary studies, guided by the concept “one
airway — one disease”, have reveled the epidemiological,
pathophysiological and clinical correlation of asthma and
allergic rhinitis (AR) [2].

The most common chronic allergic diseases in the world
today are asthma and allergic rhinitis (AR). According to
epidemiological statistics, 44-68% of patients in AR have
asthma, and in 76 - 80% of patients with asthma have co-
morbid AR [2]. There is also a chronological relationship
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between AR and asthma, which has been repeatedly con-
firmed by research. Data from the BAMSE cohort (Swe-
den, 2012) showed that in children aged 1 year, asthma is
associated with rhinitis and / or atopic dermatitis (AD) in
38% of cases, and to 12 years of age, this figure increases
to 67% [3]. AR is very often an initial manifestation of sys-
temic allergy in the respiratory tract, and eventually the full
allergic cascade starts to reach the lower respiratory tract
«in the variant of the allergic march» [2, 3]. Other authors
note that in children of early age, AR is often not diagnosed
due to frequent respiratory infections [4]. Asthma and AR
as nosologies have always been considered in detail: diag-
nosed and treated in different ways, but recent studies have
suggested that upper and lower respiratory tract on upper
respiratory tract (URT) and lower respiratory tract (LRT)
are a manifestation of a single inflammatory process (the
hypothesis of «the only respiratory disease» ( united airway
disease hypothesis)) [5, 6]. The relationship between AR
and asthma has been repeatedly found in scientific publi-
cations [7, 8], which confirmed the affinity of the anatomy
of the mucous membrane of URT and LRT and the course
of pathophysiological processes in them. Inflammation of
AR and asthma occurs with the participation of identical
triggers, immunocompetent cells, inflammatory mediators.
Allergic respiratory syndrome - the phenomenon of allergic
rhinitis and reverse broncho-obstruction is considered as
a manifestation of the same disease in URT and LRT [9].
There are several mechanisms by which allergic inflam-
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mation spreads to LRT: allergic mediators from the nose
penetrate the LRT with blood flow or by direct drainage,
which leads to inflammation and hyperreactivity of the
bronchi; through nasal sinus-bronchial reflexes - that is,
stimulation of the receptors of the nose and the sinuses
leads to reflex bronchospasm. During the symptoms of
AR, the inflow of allergens, cold and dry air through the
mouth also increases, which also contributes to broncho-
spasm [10]. In 15-65%, and according to some data [11],
80% of patients with AR have a typical functional marker
of asthma - hyperractivity of the respiratory tract (HRT),
where the severity of the course of nasal symptoms is
closely correlated with the bronchial caliber and the de-
gree of HRT. In clinical practice, there are frequent cases
in which patients with isolated AR show a deterioration
in spirometry and/or HRT [12]. It is proved that asthma
with AR is characterized by a more pronounced lability
of the bronchi due to the bronchodilation reaction to the
short-acting f2-adrenomimetic agent.

In some studies, the association between the presence
of AR and the severity of asthma has been proved [13].
Patients with asthma with concomitant AR often needed
unscheduled hospitalizations and higher economic costs
for treatment. According to some studies, patients with
asthma with comorbid AR had a significantly more in-
flammatory process than patients without AR. Thus, the
level of nitric oxide and eosinophils in blood was 2 times
higher, and the level of total serum IgE was significantly
higher than in patients without AR [14].

Long-term observational studies have shown that AR
often precedes asthma. Thus, according to data from 23
years of observation, patients with AR of asthma developed
3 times more often than in patients without AR, and the
ratio of chances of association of AR-asthma after 7 years
of observation was 7.1 versus 3.9 in control [11]

In most patients with asthma with concomitant AR
(65.7%), the course of asthma is uncontrollable. Significant
frequency of cases (81.0%) of subjective underestimation
by patients in their state compared with the results of the
ACT test [15, 16]

One of the most important aspects of inadequate asthma
control is its phenotypic heterogeneity. Clinical phenotypes
of asthma are heterogeneous. Their formation depends on
genetic and environmental influences and is determined by
the interaction of the cellular elements of the respiratory
tract and the immune system [17]. Phenotyping takes place
in two directions: clinical, pathophysiological, molecular
markers [17, 18] and options for response to therapy [17].
This explains a large number of genotypes and phenotypes
of asthma. The genotype of asthma is determined by the
type of inflammation: eosinophilic, neutrophilic, mixed,
non-granulocytic.

THE AIM

The purpose of the work was to analyze the features of the
genotype and phenotype in patients with a co-morbidity
of bronchial asthma and allergic rhinitis.

MATERIALS AND METHODS

A total of 115 patients with asthma were examined on the
basis of the SDC “Rehabilitation” of the Ministry of Health
of Ukraine in Uzhhorod. All patients had a thorough
allergy history, anamnesis of life and disease. Conducted
general clinical and diagnostic examination. The func-
tion of external respiration (FER) was investigated using
the computer spirograph «Pulmovent-2». To determine
the features of the co-morbid flow of asthma from AR,
all patients were divided into two groups. To the first (I)
group included 58 patients with allergic asthma from AR,
to the second (II) - 57 patients with asthma (non-allergic)
without AR.

RESULTS

The average age in the group of patients with asthma in
AR was 29.2 £ 0.68 years, and in the group of patients with
isolated asthma was significantly higher and amounted to
38.2 +£0.76 years. By gender, both groups were dominated
by women. The duration of asthma in both groups was
almost the same and was 11.1 + 1.87 years in the first group
and 11.6 * 1.96 years in the second group. While the age
of the debut of asthma varied. Thus, in the first group of
patients, the age at which debuted asthma was 18.0 + 1.43
years versus 26.6 + 1.66 years - in the second group. Forma-
tion of asthma in patients with AR was characterized by the
onset of symptoms of AR in (2,5 £ 0,55) years. These data
are consistent with the literature data that asthma with AR
is formed «in the alternative of an allergic march,» when
the onset of the allergic process was AD and / or AR [19].

All patients had a thorough allergy history. In the I group
of patients, a high indicator of sensitization to household
and pollen allergens was established in 50 (86.2%) patients.
In the II group, the indicator was significantly lower and
amounted to 36 (63.2%) cases, mainly to household chem-
icals, sharp odors, food allergens.

With the study of hereditary history in patients with
asthma with AR, a variety of manifestations of allergy in
the family were detected in 38 (65.5%) cases. Among these
patients, the presence of allergic diseases in relatives of
the I-II line of mother affinity was detected in 22 (57.9%)
patients, from the father - in 15 (39.4%) patients and from
both parents in 1 (2.7%) of the patient. In the group of
patients with atopic asthma heredity was diagnosed in 24
(42.1%) patients, mainly on the maternal line.

In the I group of patients, AR was more often combined
with intermittent and persistent asthma of the lung in 42
(72.4%) cases. In addition, in this group of patients also
were diagnosed: in 12 (20.7%) cases of professional asthma
and 3 (5.2%) - aspirin asthma. The second group consisted
mainly of patients with persistent asthma of the mild and
moderate course.

Medicinal allergy in the group of patients with asthma
with AR was reported in 14 (24.1%) cases to analgin, aspi-
rin, anesthetics. In the comparison group, drug allergy was
detected in 19 (33.3%) cases of euphylline, the antibiotics
of the penicillin number.
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AR in the I group of patients was divided into seasonal
allergic rhinitis (SAR) in 48 (82.8%) cases and year-round
allergic rhinitis (YRAR) in 10 (17.2%) cases. The YRAR was
characterized by the presence of persistent symptoms. The
main reasons were domestic dust, household dust mites,
mold allergens, cockroaches and others. The cause of SAR
was the seasonal appearance of allergenic particles in the
air (pollen of plants, trees). It was sometimes difficult to
diagnose SAR or YRAR. Thus, in patients with SAR as a
result of the trigger action of several seasonal allergens,
symptoms were manifested year-round. In turn, the YRAR
was sometimes additionally accompanied by the effects of
several seasonal allergens. Regardless of the type of AR, the
clinical symptoms of the disease were not discrepancies.
AR was manifested by symptoms such as difficult nasal
breathing, abundant watery discharge from the nasal cavity
(rhinorrhea), itching in the nasal cavity, swollen sneezing.

Clinical symptoms of AR were ranked according to the
intensity of manifestations (0 absent, lung-1, average grav-
ity-2, severe-3), with the total number of points deducted
in accordance with the International Total Score System
- Total Symptoms Score (TSS), as well as using the visual
analog scale (VAS). TSS in the group of patients with asth-
ma with AR was 8.75 £ 2.01 and VAS - 6.50 + 1.05 points.

In the comparison group, non-allergic (vasomotor) rhi-
nitis (NAR) was determined in 11 (19.3%) patients. The
NAR clinic was distinct from AR, first of all, in the absence
of pruritus in the nasal cavity and an attack-like sneezing.
NAR increased when the body position changed.

Among the causes of the first attack of myocardial in-
farction in the I group of patients dominated contact with
pollen and everyday allergens in 52 (89.7%) cases. In the I
group of patients, the reasons for the formation of non-al-
lergic asthma were called complications after transmitted
pneumonia in 35 (61,4%) patients.

The incidence of asthma in the group of patients with
AR was 3.2 £0.78 times a year, whereas in the comparison
group only 1.8 + 0.54 times a year. Season of exacerbation
of asthma in two groups varied. In group I, 48 (82.8%)
patients had asthma exacerbations in the spring and / or
autumn, whereas in group II in 50 (87.7%) patients - for
the winter and autumn.

All patients were examined for the function of external
respiration (FER). The lung of the forced vital capacity of
the lungs (FVC) was lowered in the I group of patients in
32 (52,2%) cases, and in the I group - in 38 (66,7%) cases.
The obstruction of distal bronchus in the group of patients
with asthma with AR was 24 (41.4%) cases and correlated
with symptoms of difficult nasal breathing. For the IT group
of patients, generalized obstruction of the bronchi was
characteristic in 27 (47.4%) cases.

The bronchial lability was determined according to
the recommendations [20] by assessing their response to
metered physical activity and inhalation of short-acting
B2-adrenomimetic agents (200 pg of salbutamol), fol-
lowed by the calculation of bronchial lability as a sum of
components - the bronchoconstriction index (IBC) and
bronchodilation (IBD ) Positive considered a sample of
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salbutamol with an index of IBD more than 12%. The in-
dex of bronchospasm in the group of patients with asthma
with AR was 11,7 £ 1,82%, and in the group of patients
with atopic asthma - 10,9 + 2,01%. The dilatation index
in the I group of patients was 12.6 + 2.11%, whereas in
the II group - 6.8 + 1.90%. Thus, the lability index in the
first group was 24.3 + 2.74% against - 17.7 £ 3.22% in the
second group of patients.

Inflammation of the respiratory tract was determined by
general clinical, biochemical and immunological methods.
Thus, the titre of total serum IgE in the group of patients
with allergic asthma with AR was 19.5 + 1.31 IU against 8.6
+1.13IU in the comparison group. The level of eosinophils
in the peripheral blood was also an order of magnitude
higher in Group I compared with the II group of patients
and was 9.8 + 0.62% and 3.8 + 0.44% respectively. Hista-
mine of blood serum in the group of patients with allergic
asthma with AR was significantly higher than that in the
group of patients with non-allergic asthma and was 2.12
+ 0.05 pmol / 1 and 1.44 £ 0.05 pmol / 1, respectively (p
< 0.001). Histaminepsexation was decreased and in the I
group it was 13,1 * 0,93%, whereas in the II group it was
at 19,0 £ 1,19%. Cholinesterase activity was decreased in
the I group to 20.7 £ 1.94 and in the second group to 13.9
+ 1.43 (p <0.05). Various violations and type of inflamma-
tion in the respiratory system correlated with changes in
the NO - producing system. Thus, the level of NO2 in the
condensate of exhaled air was 9.64 £ 0.31 umol / l in the I
group, whereas in the second group it was only 3.20 + 0.
14 umol /1 (p <0.05).

The level of control of symptoms of asthma was deter-
mined by the Asthma Control (ACT) test. Patients were
asked to answer 5 questions about asthma during the last
4 weeks. The score from 5 to 25 corresponded to different
degrees of asthma control. So, the sum of points up to 20 -
indicated the uncontrollability of the course of the disease.
In the I group, uncontrolled asthma was in 38 (65.5%)
patients, whereas in the second group only 19 (33.3%). In
addition, in patients with allergic asthma with AR, more
pronounced nocturnal asthma symptoms 43 (74.1%) ver-
sus 22 (38.6%) in the non-allergic asthma group were more
pronounced. The number of use of 32 - adrenomimetics per
day in group I was significantly higher - 286 inhalations
versus 154 in group II, apparently due to symptoms of AR,
which worsened the patient’s condition, especially at night.

DISCUSSION

Thus, after the conducted studies it can be stated that
the comorbidity of allergic asthma with AR has its own
peculiarities and this group of patients can be considered
as a separate phenotype of asthma [17]. This group of pa-
tients is characterized by the first manifestation of allergy
in childhood. This, as a rule, is AR and / or AD, which
is consistent with the data of literature [2, 3, 4]. For this
cohort of patients also characterized by a burdened family
allergic anamnesis [21]. The debut of allergic asthma in
these patients begins at adolescence or adolescence against
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the background of diagnosed AR (pollen allergy), AD «in
the variant of an allergic march [4, 19]. Such patients often
show sensitization to household and pollen allergens, drug
allergy to non-steroidal anti-inflammatory drugs and anes-
thetics. Among the causes of allergic asthma, contact with
household and pollen allergens is prevalent. Characteristic
high frequency of exacerbations with seasonality - spring
and / or autumn. The comorbidity of the two diseases also
requires higher economic costs [13, 21]. Symptoms of AR
and asthma interact with one another. And as a result -
more often the use of medicines. Also, the correlation of
AR symptoms with obstructive distal bronchus is charac-
teristic, the lability of the bronchi is expressed.

Patients with allergic asthma with AR have a more pro-
nounced IgE-dependent type of inflammatory process.
Thus, the level of total serum IgE and blood eosinophils
has increased by more than 2 times, which is in agreement
with the data of other scientists [5, 8, 22], that the clinical
symptoms of AR and asthma (nasal congestion and bron-
chospasm) are caused by IgE - dependent inflammation
in response to the action of allergens. For this cohort is
also characterized by high levels of histamine, reduced
histamine secretion and cholinesterase activity of almost
1.5 times. The level of NOz2 in the condensation of exhaled
air in patients with allergic asthma with AR is significant-
ly higher than in patients with non-allergic asthma (2-3
times), which is confirmed by data from other studies [8,
14] and is explained by a significant level of allergy to the
organism and manifestation of clinical symptoms of AR .

The presence of patients with allergic asthma in the
associated AR affects the severity of asthma and the level
of control. Asthma control is significantly worse (2 times)
due to nightly, daytime symptoms of AR, which in turn
increases the use of fast drugs in 1.9 times [13, 15, 23, 24].

CONCLUSION

All of the above suggests that patients with bronchial
asthma with concomitant allergic rhinitis form a sepa-
rate phenotype of asthma. Understanding the features of
the course of asthma where allergic rhinitis initiates and
complicates its course, taking into account the features of
pathogenesis and functional unity of the respiratory tract
allows us to work out the strategy of combined therapy of
both diseases, aimed at optimizing the effectiveness, safety
and cost savings for the treatment of this group of patients.
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ABSTRACT

Introduction: Nowadays, there is an increase number of patients with abdominal aortic aneurysm. The disease has a constantly progressive nature, the result of which is the rupture
of aneurysms and a high mortality rate. However, the technologies of operations are still controversial. Unidentified factors of complications and mortality remain with this pathology.
The aim: to determine the risk factors of complications in patients with the aneurysm of the abdominal aorta

Materials and methods: Analyze data of the examination and treatment results of 117 patients with aneurysm of the abdominal aorta. 58 patients were examined and treated
according to advanced methods in a treatment group. The control group consisted of 59 patients who were examined and operated according to standard, generally - accepted methods.
Results: According to our observations after the planned operations, the most common were cardiac complications. Analyzing the frequency of complications depending on
the type of surgical intervention, we have not established statistically significant differences. More significant volume of blood loss was observed when performing combined
operations and aorto-bifem bypass in comparison with aortic bypass and aorto-biiliac bypass.

Conclusions: Combined operations result in a significantly higher blood loss compared to linear prosthetics.The level of intraoperative blood loss in patients with «large»
aneurysms is significantly higher than in patients with «small» and «average» aneurysms.

KEY WORDS: aneurysm of the abdominal aorta, complications, factors of risk

INTRODUCTION

According to modern definition, aortic aneurysm is a
progressive chronic degenerative aortic disease that can
affect any part of it with life threatening complications [1].

World health statistics point to a steady increase in the
incidence of AAA. Today, this pathology is no longer rare
and holds a solid position among other cardiovascular
diseases [2,3]. According to the data of modern domestic
sources in the East European countries, the frequency of
observation of aortic aneurysm is an average of 40 people
per 100,000 population [4,5]. The disease has a constantly
progressive nature, the result of which is the rupture of
aneurysms and a high mortality rate. Gaps occur in 6.3 /
100,000 population and in 35.5/ 100,000 populations over
65 years of age[6].

Over the past decade, a development of vascular surgery
has led to optimistic results of planned operations with
AAA - the numbers of postoperative lethality do not
exceed 5-10% [5]. With a development of complications
such as aneurysm rupture, postoperative lethality ranges
from 67% to 94% [7].

Despite the half-century history of resection of aneurysm,
the technique of performing surgical interventions
remains controversial. It includes: performing proximal
anastomoses with a brittle wall of the aneurysm; methods
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of minimal dissection of aneurysm to avoid intraoperative
trauma of major veins; revascularization of the extremities
with combined aortic aneurysm with dilation or stenosis
of iliac arteries.

A number of authors in their observations pay attention
to the dependence of various risk factors for pre- and
postoperative complications and mortality [5,7].

THE AIM
The aim - to determine the risk factors of complications in
patients with abdominal aortic aneurysm.

MATERIALS AND METHODS

The research is based on data analysis of the examination
and treatment results of 117 patients suffering aneurysms
of the abdominal aorta who were treated in the department
of Major Vessel Surgery of the National Institute of Surgery
and Transplantation of the National Academy of Medical
Sciences of Ukraine named after O.O.Shalimov from 2008
to 2015. The treatment group, consisting of 58 patients, was
examined and treated according to advanced methods. The
control group of 59 patients was examined and operated
according to standard, generally - accepted methods.
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The duration of observation is from 1 to 9 years (average
4.7 + 2.4 years). Males predominated in a general structure
of patients with AAA. The male to female ratio was
12:1. Most of the patients with AAA complained about
pain in the abdominal cavity, mainly in the mesogastric
area. We have established a direct dependence of clinical
manifestations on the size of the AAA in a diameter scale.
Namely, the most symptomatic aneurysm appeared in
those cases where the transverse diameter reached 80 mm
or more.

A large number of concomitant diseases in patients
with AAA increase the risk of complications of surgical
treatment and can lead to their development, both during
the operation and in the postoperative period. The most
frequent concomitant pathology was coronary heart
disease and arterial hypertension (61.7% and 67.4%
respectively). Occlusion-stenotic lesions were observed
in 22 patients.

The diagnostic algorithm included general clinical
laboratory tests (general blood and urine tests, blood
biochemical analysis, lipid spectrum, coagulogram) and
instrumental studies: duplex scan of the abdominal aorta
and arteries of the lower extremities, ECG in 12 standard
leads, X-ray. Additional studies were used when necessary:
computer tomography - angiography of the abdominal
aorta, visceral and renal arteries, arteries of the lower
extremities; duplex scan of the main arteries of the head,
determination of the function of external respiration,
gastroscopy, echocardiography, measurement of segmental
pressure on the lower extremities.

It was compulsory to study the coagulation and anti-
congestive systems of the blood before surgery and in the
postoperative period.

In the general group of patients, the aortic bypass was
performed most frequently, in 46 (39.3%) patients; the
aorto-bifem bypass in 31 (26.5%) patients; the aorto-biiliac
bypass in 25 (21.4%); and the aorto-iliac-fem bypass- in
15 (12,8%) cases.

The combination of operations for AA A with reconstructive
operations in other arterial bases and arteries of the
lower extremities was in 40 cases (34.2%), including the
reconstruction of visceral branches of abdominal aorta in
14 patients (12.1%).

Due to concomitant diseases, after an additional
examination of 17 patients, significant coronary artery
lesions, major arteries of the head and renal arteries
were detected. Such patients had done stage or one-
time surgical treatment. The first stage was correction of
coronary, cerebrovascular, renal blood circulation; the
second stage included - the operation on the aneurysm
of the abdominal aorta, which was individualized. Aorto-
coronar bypass surgery was performed in 3 patients, carotid
endarterectomy in 4 patients, direct stenting of coronary
arteries in 4 patients, direct stenting of the renal arteries in
2 patients. At the same time, aorto- coronary bypass and
aortic bypass were performed in 2 patients. One patient
had done carotid endarterectomy, aorta coronary bypass
and aortic bypass.
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RESULTS AND DISCUSSION

According to our observations after the planned operations,
cardiac complications were most common. Acute coronary
insufficiency, rhythm disturbances in the form of flashing
arrhythmia and myocardial infarction were observed in
8 patients (6.8%), which in 3 cases (37.5%) resulted in a
fatal outcome. Cardiac complications were observed in the
main group of 3 patients (4.4%), 1 of them (33.3%) died. In
the comparison group, such complications were observed
in 5 patients (7.2%), 2 of them (40%) died. Neurological
complications were observed in 4 (3.4%) patients. In this
group, an ischemic stroke was developed in 1 patient (25%),
which eventually led to long-term disability. Immediate acute
violation of cerebral circulation was observed in 3 patients
(75%) of this group.

A development of acute ischemia of the lower extremities had
been observed in 6 patients (5.1%) in a postoperative period
due to arterial embolism (thrombosis) and increased chronic
arterial insufficiency, which required the implementation of
another reconstructive operation.

One patient (16.7%) of this group developed irreversible
ischemia and contracture, followed by amputation of the
lower limb.

Renal complications, such as development of acute kidney
damage (GHP), which required dialysis therapy, were observed
in 3 patients (2.6%). 2 (66.7%) patients in this group developed
multiple organ failure with a fatal outcome.

Gastrointestinal complications were detected in 3 patients
(2.6%). One of them developed a colon infarction, due to which
he was operated and died from multiple organ failure. 1 patient
(0.9%) had a gastrointestinal bleeding . There was eventration
detected in 1 patient (0.9%), who had a surgery on this. In this
group we did not consider such complications as postoperative
paresis of the intestine, since all patients had a comprehensive
prevention of such a complication, but if they arose, they were
short-lived and resolved by conservative treatment.

Analyzing the frequency of complications depending on
the type of surgical intervention, we have not established
statistically significant differences (x2 = 3.8; p = 0.27 according
to Pearson criteria). The data is presented in Table I.

It is well known that the larger volume of surgery, the greater
blood loss. Such surgical intervention should be provided
with a sufficient amount of donor blood or autologous dasgs,
including using hardware reinfusion to fill the circulating
volume in order to provide vital functions of the body.

We have analyzed a dependence of intraoperative blood
loss on planned operations from the type of intervention
and vascular graft that a re-used. It was established that more
significant volume of blood loss was observed in performing
combined operations and aorto-bifem bypass in comparison
with aortic bypass and aorto-biiliac bypass (H = 13.1; p = 0.004).

Since the essential factor determining a level of blood loss
during a surgery is an aortic diameter, we analyzed volume of
blood loss from a diameter of aneurysm (table II).

As it can be seen from the data presented, small (35-50
mm) size of aneurysms were found in 18 patients, blood loss
in the presence of aneurysms of a small diameter was 1133 +
623 ml. Median size (51-70mm) of aneurysms were found in



IMPROVEMENT OF THE METHODS OF SURGICAL TREATMENT IN PATIENTS WITH INFRALENAL ANEURYSM...

Table I. Dependence on duration of surgical intervention, complications and bleeding from the variant of surgical intervention.

Operation
Parameters X 1 . 2 i~ 3 . 4
Aortic bypass Aorto-biilliac bypass  Aorto-iliac-fem bypass Aorto-bifem bypass
N=46 N=25 N=15 N=31
Duration of operation, min. 201,9+38,9 248,5+97,6 242,9439,7 269,7+55,8
Kruskal-Wallis test H=29,9; p<0, 00001
Complication, % 15,2 24 13,3 29

Pearson criteria x2=3,8 p=0,27

Bleeding, ml 1165,2+627,6 1672+791,4 1377+559,2 1603,2+877,7
Kruskal-Wallis test H=13,1; p=0,004

Table I1. Diameter of aneurysm and volume of blood loss.

Ne Diameter of aortic aneurysm mm Bleeding, ml p<0,05
1. 35-50 (small) 11334623 1-3
n=18
2. >1-70 (middie) 1235+695,2 2-3
n=64
>71 (big) 3-1
3. n=35 1902+830,5 3.

Scatterplot: Aodiam vs. blood loss (Casewise MD deletion)
blood loss = -57,38 + 22,795 * Aodiam

Correlation: r = ,42782
6000 . y

5000 e 1

4000 } ° ]
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2000 1

1000

30 40 50 60 70 80 90 100 110 120 130
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Figure 1. Correlation between aortic diameter and volume of blood loss
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64 patients. The level of blood loss in the presence of such an
aneurysm diameter was 1235 + 695.2 ml. Large aneurysms
(> 71 mm) were diagnosed in 35 patients, and the level of
inoperative blood loss in patients of this group was 1902 +
830.5 ml, which was significantly higher than in patients with
«small» and «average» aneurysms (p <0.05).

In order to establish a direction and strength of the
relationship between the diameter of an aneurysm of the
aorta and intraoperative blood loss, we observed a positive
correlation between these parameters (r = 0.43; p = 0.001).

The operations performed for the AA A were accompanied by
high blood loss. Necessary adequate hemotransfusion therapy
had led to a coagulopathy development of varying degrees of
severity in 4 (3.4%) patients. 2 patients (50%) had hematoma in
a peritoneal space, requiring repeated operations to remove the
hematoma and hemostasis correction. In 2 other cases (50%), a
development of syndrome of acute disseminated intravascular
coagulation (DIC) in the phase of deep hypocoagulation and
subsequent complete non-coagulation of blood was noted,
which resulted in a fatal outcome.

Most cardiovascular events were observed in 6.8% of cases,
of which 37.5% resulted in a patient’s death. The second
most frequent operation included complications of acute or
increased critical chronic lower limb ischemia. Thrombectomy
was performed in 3 patients, one patient was supplemented
with profundoplastic, one with iliac-fem bypass, two with
fem-pop bypass. Reconstruction operations were not always
successful, in 16.7% of cases, limb amputation was inevitable.

In our observations neurological complications were less
common; there were no lethal outcomes. However, in 25% of
cases there were marked disability in patients after severe acute
cerebrovascular accidents.

Renal complications were very dangerous and caused death
in 66.7% patients. An extremely dangerous complication was a
development of coagulopathy in the form of DIC in the phase
of deep hypocoagulation with the development of multiple
organ failure, which led to 50% lethality.

CONCLUSIONS

1. The structure and frequency of postoperative
complications were distributed as follows: cardiological
- 6.8%, vascular - 5.1%, neurological - 3.4%, hematologic
- 3.4%, renal - 2.6%, gastroenterological - 2, 6%.

2. The frequency of complications was almost the same in
each group and did not depend on the type of surgical
intervention (x2 = 3.8; p = 0.27 according to Pearson
criteria).

3. Completitions of combined operations is accompanied
by significantly higher blood loss compared to linear
prosthetics (p <0,05).

4. The level of intraoperative blood loss in patients
with «large» aneurysms is significantly higher than
in patients with «small» and «average» (p <0.05). A
positive correlation between a diameter of an aneurysm
and a level of intraoperative blood loss is established
(r = 0.43; p = 0, 001). Therefore, the size of the
aneurysm of the abdominal aorta may be a prognostic
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factor in massive bleeding. This should be taken into
account during the preparation for the surgery and can
contribute to a positive result, which is the prospect of
turther research.
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ABSTRACT

Introduction: Obesity rates have continued to increase recently, what is connected to the reduction of physical activity of population.

The aim: To determine the peculiarities of treatment of patients with obesity, who sustained a severe concomitant body trauma on an outpatient basis by family physicians.
Materials and methods: Clinical material composed of 67 patients who sustained severe concomitant body trauma.

Results: On the grounds of the long-term outcomes assessment cards developed by us, treatment of the severe concomitant trauma in persons with obesity, we found typical

complications of the traumatic disease, which family physicians faced on an ambulatory stage. These cards contained by system analysis of consequences of the sustained

polytrauma on the systems and organs respectively to the body mass index meaning. In general, treatment of such patients was complex and included applying of the diet

therapy (a low-calorie diet with enough protein, vitamins and low levels of animal fats and carbohydrates, especially easily digestible), pharmacological therapy (antibiotics,

mucolytics, solvents) as well as therapeutic exercise, which played almost dominant role. In particular, therapeutic massage was prescribed for improvement of general body

tone, activation of peripheral circulation and lymph flow, oxidation-reduction and metabolic processes, retroaction to the impaired motor-evacuation function of the large

intestine, eliminating fatigue and increasing muscle tone and functioning.

Conclusions: Role of the family physician in the process of traumatic disease treatment is especially important and lies in the organization of medical treatment of patients

on an ambulatory stage.

KEY WORDS: obesity, polytrauma, family physician

INTRODUCTION
Obesity rates have continued to increase recently, what is
connected to the reduction of physical activity of popula-
tion [1]. Specific physiological processes of obesity form
the basis for more severe injuries as a result of sustained
traumas, as well as a high degree of risk of complications
development, often even fatal outcomes [2]. Such pecu-
liarities of the organism in case of high body mass index
(BMI) directly influence the organization of medical pro-
vision, form specific technical manoeuvres in the tract of
surgical interventions, and require specific post-surgery
care, rehabilitation, both during the hospital stage as well
as after discharge from the in-patient department [3,4,5].
Patients who suffer from obesity take a special place
among injured, what complicates the course of traumatic
disease on its different stages [6]. Mostly phenomena of
tissue hypoxia and ischemia, caused by inconsistency of
oxygen supply and its consumption appear in this group of
patients, what calls for respiratory support. Oxygen supply
decreases by means of concomitant pathologies, verified
almost in all the patients of this group, namely reduction
of the cardiac output associated with chronic cardiac insuf-
ficiency, atherosclerosis, and chronic obstructive pulmo-
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nary disease. Taking into account the above-mentioned,
it should be considered that such patients are significantly
important for diagnostics and treatment of acute thoracic
and abdominal trauma, what in its turn requires special
approach in the selection of disease management as well as
medical support of family physicians on an outpatient basis.

THE AIM

To determine the peculiarities of treatment of patients with
obesity, who sustained a severe concomitant body trauma
on an outpatient basis by family physicians.

MATERIALS AND METHODS
Clinical material composed of 67 patients who sustained
severe concomitant body trauma. The age of patients was
18 - 68 years (mean and median - 46,9 + 1,3 year). Among
them - 41 (61,2 %)men, 26 (38,8 %)women, 47 (70,1 %)
persons of working age. Patients had traumas of variable
localisation and severity.

The patients were divided into three clinical groups re-
spectively to the BMI meaning. The first group consisted
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of 18 (26,9 %) patients with normal body mass (BMI =
24,9 kg/m?), the second- 28 (41,8 %) patients, which are
overweight and have Ist obesity degree, (BMI = 26,2 - 34,2
kg/m? and the third consisting of 21 (31,3 %) injured with
I1-1II obesity degree. (BMI = 35,3 - 41,9 kg/m?.

All the patients underwent diagnostics and treatment of
the concomitant body trauma according to the generally
accepted and local protocol on the hospital stage. After
discharge from the in-patient department, patients were
directed for case follow-up by a family physician.

RESULTS

On the grounds of the long-term outcomes assessment
cards developed by us, treatment of the severe concom-
itant trauma in persons with obesity, we found typical
complications of the traumatic disease, which family
physicians faced on an ambulatory stage. These cards
contained by system analysis of consequences of the sus-
tained polytrauma on the systems and organs respectively
to the BMI meaning. Patients of the III clinical group
were the most difficult for treatment in the practice of
the family physician, as they had more complications
developing, which required appropriate medical sup-
port. Therefore, family physicians verified pneumonia
of variable localisation in 18 (85,7 %; p < 0,02) patients,
who sustained closed chest injury, diagnosed with respi-
ratory distress syndrome in the in-patient department.
The appearance of such changes was associated with the
influence of metabolites of damaged cells, inflammation
products, proteins, and other biologically active agents,
which get into lungs by the venous system, where their
specific pathological activity is realized on alveolar-capil-
lary membrane [7,8]. The main criteria were presence of
periodical cough with insignificant sputum production,
bubbling rales were heard auscultatively, in lower parts
of lungs as a rule. Patient with bilateral lower lobe pneu-
monia at the moment of discharge (Figure 1).

Treatment of such patients on an ambulatory basis is a
real challenge for a family physician. Firstly, these are pe-
culiarities of care, as obesity is caused by sedentary lifestyle,
and presence of the sustained severe, often skeletal, trauma,
which makes early active mobilization of the patient im-
possible, often complicates lung pathology treatment. It is
impossible to transport such patients to polyclinic depart-
ment or family outpatient department, and therefore, to
prescribe additional instrumental examination methods,
such as chest X-ray examination, ultrasound examination
of internal organs.

The other difficulties family physicians faced in the
process of medical care provision were stipulated by the
selection of the method of administration and adequate
dosage of medication. It is necessary to indicate that it is
inappropriate to apply intramuscular injection for patients
with obesity, as their subcutaneous tissue is so expressed,
that it was impossible to reach the muscle with a needle
almost in 100% events (p < 0,01). Therefore, meditation
should be prescribed in the form of tablets, and in the
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event, when this is not enough, it is necessary to conduct
catheterization of peripheral vein for further drop or bolus
medication administration.

In general, treatment of such patients was complex
and included applying of the diet therapy (a low-calorie
diet with enough protein, vitamins and low levels of
animal fats and carbohydrates, especially easily digest-
ible), pharmacological therapy (antibiotics, mucolytics,
solvents) as well as therapeutic exercise, which played
almost dominant role. In particular, therapeutic massage
was prescribed for improvement of general body tone,
activation of peripheral circulation and lymph flow, ox-
idation-reduction and metabolic processes, retroaction
to the impaired motor-evacuation function of the large
intestine, eliminating fatigue and increasing muscle tone
and functioning.

9 (42,9 %) of the III clinical group were diagnosed with
thromboembolism of small pulmonary arteries on an am-
bulatory basis by family physicians. Such complication was
associated with both trauma presence and obesity, which
could be stipulated by the creation of specific prothrom-
botic factors of adipose tissue, as well as thrombocyte dys-
functions. This was a consequence of post-traumatic deep
venous thrombosis and risk of stroke or acute myocardial
infarction. Therefore, all the patients with concomitant
body trauma, especially suffering from obesity, should
continue prophylactics of a thromboembolic complica-
tion of concomitant body injury after discharge from the
in-patient department.

The other, equally important issue, family physicians
faced, is the problem of nutritional support of patients.
Nutrition of patients of the Ist clinical group was con-
ducted according to the generally-accepted standards via
a combination of a balanced diet. Patients with outcomes
of the sustained craniocerebral injury with the deglutitive
problem were administered food via nasogastric tube.

Patients with obesity were added balanced mixes for
enteral nutrition to the ration, what is related to the neces-
sity of constant stimulation of stomach and bowel motor
activity. We admitted late paresis of the gastrointestinal
tractin 29 (43,3 %; p < 0,03) patients (II-1II clinical groups)
and interpreted them as a result of intra-abdominal hy-
pertension because of intra-abdominal fat present in this
group of patients.

The other late complication in 37 (55,2 %; p > 0,02)
patients of II and III clinical groups were decubitus in
the tail bone area, and 12 (17,9 %; III clinical group) were
diagnosed with suture sinuses in the areas of post-sur-
gery wound of variable localisation. In such cases, family
physicians engaged surgeons to the treatment process, as
they gave recommendations concerning topical treatment,
which mostly was in applying salve dressings.

Summing up the above-mentioned, we want to draw the
attention of the medical community to obesity, as not only
social but directly medical problem, as a share of people,
suffering from it, increases recently [5,9]. Such patients
require special differential approach, as overweight creates
additional difficulties in both diagnostic-treatment process
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Fig. 1. Patient K., 62 years old BMI = 30,1 kg/m?

and medical care. Consideration of appearance of the
above-mentioned difficulties of such patients on the obesity
background, improvement of skills of adequate complex
medication support, rational diets allows us to form the
basis for the creation of a better diagnostic and treatment
strategy, and, thus, to improve results and long-term out-
comes during care provision to patients with polytraumas.

DISCUSSION

Treatment of the patients with outcomes of the sustained trau-
ma on the obesity background is quite a serious challenge for a
family physician. Firstly, this is stipulated by complications of
different nature within injured anatomical parts of the body,
as well as peculiarities of care for such patients, what directly
influences the quality of the treatment process on hospital
and ambulatory stages, according to its duration. According
to the data provided by Jung-Fang Chuang [et al] (Thailand,
2016), the term of treatment of patients with concomitant
body trauma on the background of obesity is approximately
30% longer compared to patients with normal body mass
[4,9]. High frequency of respiratory complications, frequent
thromboembolism of small pulmonary arteries and different
infectious components of wound surfaces are distinguished
among the reasons for such phenomena [10]. Severe traumatic
disease in patients with high BMI 35,0 kg/m?) is also associated
with concomitant chronic pathology. Obesity causes anatomi-
cal and physiological changes in the form of endocrinological,
electrolyte, hematological and metabolic abnormalities, which
prevent body reaction to trauma as well as form basis for the
frequent appearance of complications [8,10].

It should be noted that the results of our study corre-
spond the data of world scientific literature concerning
the description of early and long-term complications in
different periods of traumatic disease among patients with
polytrauma on the obesity background. Presented data
correlates with data given by the other authors [1,2,9],
who emphasize attention of the medical community to
the problem of treatment process organization for patients
with obesity, determined challenges for family physicians,
as the leading link in the final stage of the treatment of
traumatic disease.

CONCLUSIONS

Role of the family physician in the process of traumat-
ic disease treatment is especially important and lies in
the organization of medical treatment of patients on an
ambulatory stage. Above all, this is the treatment of late
respiratory, abdominal dysfunctions, as well as infectious
inflammatory soft tissues damage, severity, and course
of which is directly proportional to the body mass index
meaning.
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ABSTRACT

Introduction: The association of chronic obstructive pulmonary disease and pulmonary tuberculosis is an important medical and social problem with a significant burden in
terms of morbidity and mortality. The course and prognosis of chronic diseases such as chronic obstructive pulmonary disease and pulmonary tuberculosis is greatly influenced
not only by the clinical features but also by the psychological characteristics of the patient.

The aim:To study the interaction between clinical changes and psychological characteristics considering gender differences among patients with chronic obstructive pulmonary
disease in association with pulmonary tuberculosis.

Materials and methods: We studied 41patients with chronic obstructive pulmonary disease (grade 2, 3, groups A, B, C, D) and infiltrative pulmonary tuberculosis co-morbidity
(11 women and 30 men). All patients underwent general clinical examination, Acid-Fast Bacillus Testing, spirometry, Spielberg anxiety scale, Beck depression scale.

Results: Patients with chronic obstructive pulmonary disease and pulmonary tuberculosis co-morbidity with more severe symptoms (according to Assesment Test scores)
were older and, regardless of it, showed elevated depression and personal anxiety scores while situational anxiety scores were significantly lower compared to those
with less severe symptoms. The correlation between symptoms severity and airflow limitation or smoking history was very mild. The elevated depression and personal
anxiety could cause more severe symptoms. The revealed discrepancy between the symptoms severity and low levels of situational anxiety may be due to adaptation with
displacement mechanisms to illness related chronic life stressors. We also observed elevated personal anxiety and depression scores together with less severe symptoms
among female versus male chronic obstructive pulmonary disease/pulmonary tuberculosis patients, possibly reflecting physically ill women'’s higher risk for depressive
and anxiety related symptomatology relative to ill men.

Conclusions: We revealed that among patients with chronic obstructive pulmonary disease and pulmonary tuberculosis co-morbidity symptoms severity was largely influenced
by the patients’age, gender and psychological factors (depression and personal anxiety), but, unexpectedly, much less — by airflow limitation and smoking history. We also
found higher emotional distress, namely elevated personal anxiety and depression scores, in combination with less severe symptoms among female versus male patients with
chronic obstructive pulmonary disease and pulmonary tuberculosis co-morbidity.

KEY WORDS: chronic obstructive pulmonary disease, pulmonary tuberculosis, depression, anxiety

INTRODUCTION
According to the World Health Organization, chronic ob-
structive pulmonary disease (COPD) is a leading cause of
morbidity and mortality worldwide inducing an economic
and social burden that is both substantial and increasing
[1], the same time, pulmonary tuberculosis (TB) is one of
the top 10 causes of death and the leading cause from a sin-
gle infectious agent, millions of people continue to fall sick
with TB each year [2]. COPD is a common comorbidity in
patients with TB, and COPD patients are also at high risk
of developing pulmonary TB. The history of TB negatively
impacts the long-term course of COPD with increased
frequency of exacerbations and early mortality [3, 4]
Somatopsychic and psychosomatic disorders have a mu-
tually burdensome effect on the course of both somatic and
psychoemotional pathology. According to the literature,
there is a significant prevalence of somatopsychic disorders
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with negative impact on the course and prognosis of both
COPD and TB [5, 6, 7, 8]. Information about the frequency
of their discovery and severity, as well as the relationship
between their presence and the clinical and functional
manifestations of COPD or TB, are rather contradictory
[1,7,9,10, 11, 12]. However, in available literature we did
not find research where the psychological state, its gender
characteristics and the effect on the underlying disease in
patients with combined pathology of COPD and TB were
studied. Thus, the issue of the psychological disturbances’
influence on the course of COPD and TB co-morbidity
remains unclear and needs further study.

THE AIM
To study the interaction between clinical changes and
psychological characteristics considering gender differ-
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ences among patients with chronic obstructive pulmonary
disease in association with pulmonary TB.

MATERIALS AND METHODS

A total of 41 patients with a combination of chronic ob-
structive pulmonary disease and pulmonary tuberculosis
were examined, including 11 women (39.5£3.8) years
old and 30 men (43.9+2.3) years old. chronic obstructive
pulmonary disease diagnosis was assigned according to
the Global Initiative for Chronic Obstructive Lung Dis-
ease 2018 report [1]. Clinical data on disease history and
current status were collected by direct interviews, and by
evaluation of medical case histories, utilizing the chronic
obstructive pulmonary disease Assesment Test and the
Modified British Medical Research Council Questionnaire
[13]; all the patients underwent complete blood count test
and biochemical blood analysis, Acid-Fast Bacillus Testing;
spirometry; Beck Depression Inventory and Spielberger
State-Trait Anxiety Index [13]. The control group included
23 healthy persons (12 women, mean age (36.1+2.1) years,
and 11 men, mean age (39.5+3.2) years).

Statistical analysis was performed using StatSoft “STA-
TISTICA” (version 10.0.1011.0) and Microsoft Excel
(version 2010). Data were presented as mean * standard
deviation. P-values <0.05 were considered statistically
significant.

RESULTS AND DISCUSSION

In all 41 COPD/TB co-morbidity patients we revealed
spirometric grade 2 and 3 airflow limitation (GOLD
grade 2, 3). Almost in all these patients COPD was
diagnosed for the first time. Only in two of them (from
the first study group) COPD was diagnosed few years
before, they have received a combination of short acting
beta-agonists and anticholinergics on per needed basis,
had two or more exacerbations per year. Others have not
reported history of earlier exacerbations (development
or acute worsening of respiratory symptoms that resulted
in therapy with short acting bronchodilators and/or oral
corticosteroids), but the received information could be
insufficiently reliable due to the patients’ low range of
socioeconomic status.

Looking for factors which could influence the elevated
symptomatology of the COPD/TB patients, we revealed
moderate positive correlation of symptoms severity
(according to CAT scores) with patients” age (r = 0.45),
depression (r = 0.46) and trait anxiety (T-anxiety) scores
(r = 0.44), while the correlations with FEV1 (r = 0.10)
and pack-years of smoking (r = 0.07) where unexpectedly
very mild. Correlation between symptoms severity and
state anxiety (S-anxiety) scores was mild and negative (r
=-0.10). Similar relationships we found regarding mMRC
questionnaire.

To confirm the revealed correlates, patients with COPD/
TB regarding the symptoms severity were stratified into
two groups: the first group involved 24 patients with CAT
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scores > 10; the second - 17 patients with CAT scores < 10.
COPD/TB patients from the first group were older than in
the second ((50.1+2.5) and (37.9+2.8) years respectively,
p<0.05). In both groups there were more men than wom-
en, though the percentage of women in the first group
was smaller than in the second (female 16.7 % and 41.2
%, p<0.05; male 83.3 % and 68.8 % respectively, p<0.05).
No significant differences were found between the study
groups with respect to smoking duration or smoking his-
tory ((15.7£2.6) and (10.8+2.1) pack-years respectively),
and FEV1 ((44.1+2.7) % and (43.9+1.7) % respectively).

As the patients” age could influence further study re-
sults, to clarify the interaction between clinical changes
and psychological characteristics we excluded patients
who were 60 years or older from the study groups (all
these patients were men) and as a result we received no
significant differences between these two groups (n=18
and n=17 respectively) regarding age ((44.1+3.5) and
(37.942.8) years respectively) or gender (female 36.7 %
and 41.2 % respectively). In these groups COPD/TB pa-
tients with more severe symptoms (first group) showed
elevated depression and T-anxiety scores compared to
those with less severe symptoms (second group), while
S-anxiety rates were significantly lower (table I). Elevated
depression scores were revealed among 88% of more se-
vere COPD/TB patients (50% - mild, 33.3% - moderate
and 4% - severe level), while among less severe patients
- in 29.4%, p<0.01 (11.8% - mild, 11.8% - moderate
and 6.3% - severe level). Elevated T- anxiety scores were
revealed among 39 % of more severe COPD/TB patients,
among less severe patients — 18%. It is also noteworthy,
that depression and T-anxiety scores in the first group
were higher than among healthy persons, in the second
- were within expected normative levels, while S-anxiety
scores in both groups were unexpectedly low in compar-
ison with the healthy persons.

As the level of airflow limitation (FEV1) was approx-
imately the same in the two study groups ((42.1£3.7) %
and (43.9+1.7) % respectively), the elevated depression
and T-anxiety scores (anxiety level as a personal charac-
teristic) in the first group could cause more severe symp-
toms. The revealed discrepancy between the severity of
the clinical symptoms and low levels of S-anxiety rates (is
considered as a response to a particular stressful situation)
may be due to adaptation with displacement mechanisms
to illness related chronic life stressors. Such reaction can
also reveal a failure of adaptive abilities, reflecting distress
in areas of anxiety and health concern. These findings
are consistent with our previous studies results where
we observed alike reactions among asthmatic patients
[15, 16, 17]. As the S-anxiety scores were decreased in
both study groups (with more and less severe symptoms),
it could be also explained by the patients’ low range of
socioeconomic status and unwillingness or inability to
objectively evaluate their psychological state.

We also revealed gender-related differences in symptoms
severity and their correlation with psychological features.
Women with COPD/TB showed lower symptoms severity
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Table I. Depression and anxiety levels among patients with COPD and TB association in respect to COPD symptoms severity, M+m

Patients with COPD/TB

Control group

Psychological tests, scores

more severe symptoms (n=18)

less severe symptoms (n=17)  (healthy persons) (n=23)

Depression (BDI) 17.6+2.1° 8.8+2.1 ** 6.5£0.9
S-anxiety 6.9+1.4 00 11.8+1.800% 33.2+25
T-anxiety 45.2+1.9° 38.5+2.4* 38.3+2.2

* - p<0.05, ** — p<0.01 vs. patients with more severe symptoms;
° - p<0.05, °° — p<0.01 vs. healthy persons.

scores (CAT (10.1+1.2) and mMRC (0.7+0.1)) than men
(CAT (12.8+2.4), p<0.05 and mMRC (1.1+0.1), p>0.05)
though no differences were found with respect to airflow
limitation - FEV1 ((42.1+2.9) % and (39.9£1.6) % respec-
tively). The same time, T-anxiety scores were significantly
higher among women than men ((49.2+4.1) and (39.8+1.3)
respectively, p<0.05), such correlation was revealed also
regarding depression ((16.1+4.8) and (13.2+1.4) scores
respectively) and S-anxiety ((11.9+2.9) and (7.9£1.2) scores
respectively) but the differences were not significant. The
revealed higher emotional distress to less severe symptoms
among female versus male COPD/TB patients is consistent
with other studies of physically ill persons reporting wom-
en to be at higher risk for depressive and anxiety related
symptomatology, relative to ill men [15, 16, 17].

CONCLUSIONS

We revealed that among patients with chronic obstruc-
tive pulmonary disease and pulmonary tuberculosis
co-morbidity symptoms severity was largely influenced
by the patients’ age, gender and psychological factors,
but, unexpectedly, much less - by airflow limitation and
smoking history. More severe symptoms were correlating
with older age, increased level of depression and personal
anxiety level, but — with lower rates of situational anxiety.
The revealed discrepancy between severe symptoms and
low Situational anxiety rates may reflect adaptation with
displacement mechanisms to illness related chronic life
stressors and/or distress with failure of adaptive abilities.
We also observed higher emotional distress, namely ele-
vated personal anxiety and depression scores, to less severe
symptoms among female versus male chronic obstructive
pulmonary disease/pulmonary tuberculosis patients,
possibly reflecting women’s higher risk for depressive and
anxiety related symptomatology.
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ABSTRACT

Introduction: One of the main pathophysiological mechanisms of acute pancreatitis development is the damage of pancreas cells and hepatocytes with enzymes activation.
Recently, a powerful mechanism of the immune system involvement in the acute pancreatitis pathogenesis, in particular, from the position of genes polymorphism influence
attracts more attention.

The aim: To study the parameters of liver functional state as risk factors for the development of edematous pancreatitis under the conditions of genetic determination of IL-4 production.
Materials and methods: The study involved 101 patients with acute and the exacerbation of chronic pancreatitis in whom the polymorphic variants of gene /-4 (C-590T),
the activity of ALT, AST, GGTP, LDG and bilirubin fractions levels were determined.

Results: Among the patients with T-allele of /-4 gene was more commonly encountered the excess of the activity of AST and ALT standarts than those with ((-genotype
- by 27.94% and 24.33% respectively. The increase of the GGTP concentration was recorded in 79.21% of patients. The serum GGTP level was significantly higher in the
TT-genotype owners than in those with C-allele. Hyperbilirubinemia by the total bilirubin, indirect and direct fractions was diagnosed more often in T7-genotype carriers
than in ((-homozygotes.

Conclusions: The dysfunction of hepatopancreatobiliary system is more significant in the TT-genotype carriers of /L-4 gene by the AST, ALT, bilirubin and its fractions high levels,
however, were found to be risk factors the high levels of total bilirubin and its direct fraction.

KEY WORDS: pancreatitis, gene, IL-4, enzymes, bilirubin

INTRODUCTION
The main pathophysiological mechanisms of acute
pancreatitis (AP) development are hypertension of the
biliary system, difficulty of outflow, pancreatic secretion
hyperproduction, duct hypertension, direct damage of the
acinar cells of pancreas and hepatocytes by toxic substances
(including alcohol), activation of pancreatic enzymes in
ducts and parenchyma, which ultimately leads to autolysis,
edema, necrotic changes, and in the future (for a recurrent
course) - to the sclerosis and glandular fibrosis with the
development of secretory insufficiency [1, 2, 3, 4, 5, 6].
Due to the powerful protective inhibitory mechanisms
of counteraction on aggressive pancreatic secretion, the
pathological process can be limited to edema without the
development of necrosis [7, 8]. However, the hepatobiliary
system is also involved in the pathogenetic mechanism of
limiting the inflammation pathological process [9]. But, the
questions of disintegration of the pancreas and hepatocytes
functioning in patients with AP, or the exacerbation of the
chronic pancreatitis (ECP), in particular on genetic deter-
mination are remain unresolved [10, 11, 12].

Studies aimed at clarifying the role of hereditary fac-
tors of edematous AP or ECP, are relevant throughout
the world. To date, the registry of hereditary pancre-
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atitis and pancreatic cancer has been even created in
Europe [13].

In connection with the above, there was a need to in-
vestigate the liver functional state as a risk factor for the
development of edema pancreatitis in the conditions of
genetic determination of IL-4 products (rs2243250) to
establish its role in the pathogenesis of edematous AP
and ECP in order to determine high risk groups, early
diagnostics, prognostication and prevention of the illness
and its possible complications.

THE AIM

To study the parameters of liver functional state as risk
factors for the development of edematous pancreatitis
under the conditions of genetic determination of IL-4
production.

MATERIALS AND METHODS

The study involved patients with AP and ECP, admitted to
the emergency hospital of Chernivtsi during the last five
years. The screening and diagnosis of AP and ECP were
carried out according to the current order of the Ministry
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of Health of Ukraine [Ministry of Health of Ukraine [14]
and the recommendations of the European Societies of
diagnosis and treatment of acute pancreatitis [15].

181 patients with edematous form of AP and ECP have
passed the screening step, they have signed the informed
consent of the patient to participate in the study, with the
following complex of clinical-laboratory and diagnostic
studies. Genetic studies have being performed on 101
patients, among whom were 19 (18.8%) women and 82
(81.2%) men.

Biochemical studies of the activity of certain cytolysis
enzymes: aspartate aminotransferase (AST), alanine amino-
transferase (ALT), gamma-glutamyl transpeptidase (GGTP)
lactate dehydrogenase (LDH); and consist of bilirubin (total,
unconjugated, conjugated) were performed with biochemi-
cal analyser KONELAB 20i with the set of reagents «Thermo
Fisher Scientific» (Finland). The standard indexes for these
enzymes were as follows: AST - men (M) - 35 U/, women
(F)-31U/l, ALT - M - up to 45 U/, F - up to 34 U/l, GGTP
-M - up to 55 U/L, F - up to 38 U/], total bilirubin - <20,5
mcmol/l, conjugated bilirubin - 5,1 mcmol/l, unconjugated
bilirubin - <15,4 mcmol/l [16, 17, 18].

Molecular genetic studies, which included the determin-
ing of polymorphic variants of gene IL-4 (C-590T), have
being performed at the laboratory of the State institution
“Reference centre of molecular diagnostics of the Ministry
of Health of Ukraine” (Kyiv).

The polymorphic variants of analysed gene IL-4
(C-590T) were studied with polymerase chain reaction
(PCR) method using oligonucleotide primers of the
company “Metabion” (Germany) according to the mod-
ified protocols [19]. The amplification products of DNA
fragments of gene were further digested with restriction
endonuclease (“Thermo Scientific”, USA): enzyme Avall
- for gene IL-4. The received fragments were analysed
by agarose gel electrophoresis and stained with ethidium
bromide, molecular weight marker GeneRuler 50 bp
(DNA Ladder, “Thermo Scientific’, USA), with further
visualization by using transilluminator.

The statistical analysis was performed using MYSTAT
12 (Systat Software Inc., USA). The reliability of data
for independent samples were calculated by t-test Stu-
dent (with the distribution of ranges close to normal),
or U-criterion Wilcoxon-Mann-Whitney (with uneven
distribution). The analysis of qualitative features was per-
formed by the ¥* criterion. The difference was considered
reliable at p<0.05.

The results of the study were revised by the Biomedical
Ethics Commission of the Higher State Educational Insti-
tution of Ukraine “Bukovinian State Medical University”.

RESULTS AND DISCUSSION

The distribution of genotypes among examined patients
was as follows: the gene IL-4 (C-590T) among patients was
represented in 58 (57.43%) patients by CC-genotype, in
34 (33.66%) - by CT-genotype, in 9 (8.91%) - by mutation
TT-genotype.

640

The increase of aminotransferases concentration in
serum is evidence of hepatocytes cytolysis and confirma-
tion of the important pathogenetic role of disintegration
processes taking place in the hepatobiliary system in the
development of active inflammatory process in the pan-
creas. The increase of the ALT and AST levels was found
in 32.67% (n=33) and 65.35% (n=66) of patients with
edematous pancreatitis, respectively (Table I): among the
patients with «unfavorable» T-allele of IL-4 gene were more
commonly encountered the individuals with the excess of
the activity of enzymes AST and ALT standarts than those
with CC-genotype - by 27.94% (x*=8.52, p=0.003) and
24.33% (x*=22.08, p<0.0001) respectively.

However, the correlation analysis (Sp-0.07; ¢-0.092; Table
IT), as well as the methods of clinical epidemiology (RR-
0.325; 95% CI: 0.381-1.361; Table III) showed the lack of
association between the ALT level in the peripheral blood
and C-590T polymorphism of IL-4 gene. And, there is
a weak positive relationship (Sp-0.11; ¢-0.107) between
the AST contents and the edematous AP development in
T-allele carriers of IL-4 gene, which, however, was not con-
firmed as a risk factor for AP occurrence in the examined
population (RR -1.412; 95% CI: 0.805-2.474) (Table III).

The increase of the GGTP concentration indicates the
presence of intrahepatic cholestasis, as well as, indirectly,
the activity of the inflammatory process including the
pancreas. The increase of the GGTP concentration was
recorded in 79.21% (n=80) of patients with AP. The fre-
quency of the exceeding of the analyzed cholestasis index
standart between the genotypes of IL-4 gene trustworthy
did not differ (p>0.05; Table I). However, serum GGTP
level was significantly higher in the TT-genotype owners
than in those with C-allele (p<0.05).

The correlation analysis method revealed a weakly
unreliable relationship between the GGTP concentration
in blood and the presence of mutation in the 590 position
of the promoter of IL-4 gene (Sp-0.07; ¢-0.170; Table
IT). The GGTP concentration increase is associated with
C-allele C-590T polymorphism of IL-4 gene by the ratio of
chances and risks (RR-0.581), however, the 95% confidence
intervals determination did not statistically confirm this
assumption (95% CI: 0.333-1.014; Table III).

LDG level, as an indicator of glycolysis activity, tissue
respiration and the predictor of hepatocytes necrosis,
was elevated in 44 patients with AP: 30.77% of thiamine
carriers in 590 position of the promoter of IL-4 gene and
48.0% of the carriers of the wild allele of the selected
polymorphism (Table I), without a statistically significant
difference in the distribution of the index between the
alleles (p>0.05). However, the analysis of individual poly-
morphic variants showed a higher frequency of excess of
LDG standart in CC-genotype owners than in those with
CT- and TT-variants - by 31.64% (x*=24.6; p<0.001) and
32.95% (x*=43.14; p<0.001) respectively. A weak correla-
tion was found between the LDG concentration in blood
and the presence of mutation in the 590 position of the
promoter of IL-4 gene (Sp-0.153; ¢-0.153; Table II). The
ratio of chances and risks (RR-0.592) of LDG elevation
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Table I. The liver function parameters depending on the allelic status of IL-4 gene in patients with edematous pancreatitis

Patients, Patients with Patients with Patients with
Parameter in general, CC-genotype, CT-genotype, TT-genotype,
n=101 (%) n=58 n=34 n=9
The increasing of AST concentration 6 (65.35) 31 (53.45) 28 (82.35) 7 (77.78)
The increasing of ALT concentration 33 (32.67) 8(13.79) 18 (52.94) 7(77.78)
The increasing of GGTP concentration 0(79.21) 46 (79.31) 27 (79.41) 7(77.78)
The increasing of LDG concentration 44 (43.56) 32(55.17) 8(23.53) 2(22.22)

Note. AST - aspartate aminotransferase; ALT - alanine aminotransferase; GGTP - gamma-glutamyl transpeptidase; LDH - lactate dehydrogenase.

Table II. The matrix of correlations between some live function parameters and edematous pancreatitis development in the carriers of the mutant
T-allele of gene IL-4

Statistical evaluation criteria of the connection between parameters

Parameter
Sp X TSFET @; connection power
The increasing of ALT concentration 0,07 1,077 0,40668 0,092; irrelevant
The increasing of AST concentration 0,11 1,454 0,23636 0,107; weak
The increasing of GGTP concentration 0,07 3,653 0,06693 0,170; weak
The increasing of LDG concentration 0,153 2,943 0,10939 0,153; weak

Note. AST - aspartate aminotransferase; ALT - alanine aminotransferase; GGTP - gamma-glutamyl transpeptidase; LDH - lactate dehydrogenase;
Sp — Spearman’s correlation coefficient; y2 - criterion for assessing the significance of the difference of results depending on the risk factor action; TSFET
— two-sided Fisher’s exact test; @ - the criterion for assessment of the connection power between the risk factor and the result; * - the difference in the
indicator distribution is statistically significant (p<0.05).

Table IlI. Epidemiological evaluation of some liver function parameters as risk factors of edematous pancreatitis development in the carriers of the
mutant T-allele of gene IL-4

The increasing of ALT  The increasing of AST The increasing of GGTP The increasing of LDG

Sign concentration concentration concentration concentration
EER 0,222 0,333 0,218 0,200
CER 0,309 0,236 0,375 0,338
RR 0,720 1,412 0,581 0,592
S (RR) 0,325 0,286 0,284 0,317
95%CI RR 0,381-1,361 0,805-2,474 0,333-1,014 0,318-1,101
Se 0,286 0,514 0,486 0,314
Sp 0,615 0,604 0,330 0,516
OR 0,640 1,618 0,464 0,490
S (OR) 0,432 0,400 0,405 0,420
95%CI OR 0,275-1,492 0,738-3,546 0,210-1,028 0,215-1,116
p >0,05 >0,05 >0,05 >0,05

Note. AST - aspartate aminotransferase; ALT - alanine aminotransferase; GGTP - gamma-glutamyl transpeptidase; LDH - lactate dehydrogenase;
EER — experimental event rate; CER — control event rate; RR — relative risk; S (RR) — standard error of the relative risk; 95%CI RR — 95% confidence interval
of the relative risk; Se — sensitivity; Sp — specificity; OR — odds ratio; S (OR) — standard error of the odds ratio; 95%Cl OR — 95% confidence interval of
the odds ratio.

was associated with the CC-genotype of C-590T poly-
morphism of IL-4 gene, however, the determination of
95% confidence intervals did not confirm this indicator
as a risk factor for the AP development (95% CI: 0.318
-1,101; Table III).

The determination of the the blood bilirubin fractions in
patients with AP allows to analyze the hepatobiliary system
work and the protein metabolism activity. Hyperbilirubin-

emia by the total bilirubin content (within 25-30 mmol/L)
was diagnosed in one in five patients with AP: more often in
TT-genotype carriers than in CC-homozygotes (x’=35.18,
p<0.001) with respectively a higher indicator - 25.33 versus
14.56 mmol/l (Mann-Whitney’s criterion is 2.976; p=0.022;
Table IV).

Correlation analysis showed a strong feedback between
the total bilirubin concentration in blood and the AP
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Table V. State of bilirubin fractions depending on the allelic status of IL-4 gene in patients with edematous pancreatitis

Patients, Patients with Patients with Patients with
Parameter in general, CC-genotype, CT-genotype, TT-genotype,
n=101 (%) n=58 n=34 n=9
The increasing ofto'tal bilirubin 22(2178) 10(17,24) 9 (26,47) 3(33,33)
concentration
The increasing of unconjugated
bilirubin concentration 14(13,86) 10(17,24) 3(882) a1
The increasing of conjugated
31(30,69) 15 (25,86) 12(35,29) 4 (44,44)

bilirubin concentration

Table V. The matrix of correlations between bilirubin fractions and edematous pancreatitis development in carriers of the mutant T-allele of gene IL-4

Statistical evaluation criteria of the connection between parameters

Parameter -
Sp X TSFET @; connection power
The increasing ofto.tal bilirubin 0,521 46,093* 0,00000% 0,605; strong
concentration
The increasing of uncon!ugated bilirubin 0,094 1110 0,51328 0,094, irrelevant
concentration
The increasing of conjugated bilirubin 0,174 6,197 0,02365* 0,222; medium

concentration
Note. Sp — Spearman’s correlation coefficient; x2 - criterion for assessing the significance of the difference of results depending on the risk factor action;
TSFET — two-sided Fisher’s exact test; ¢ - the criterion for assessment of the connection power between the risk factor and the result; * - the difference
in the indicator distribution is statistically significant (p<0.05).

Table VI. Epidemiological evaluation of bilirubin fractions as risk factors of edematous pancreatitis development in carriers of the mutant T-allele of gene IL-4

The increasing of total bilirubin  The increasing of unconjugated bilirubin  The increasing of conjugated

Sign concentration concentration bilirubin concentration
EER 0,675 0,154 0,441
CER 0,093 0,292 0,217

RR 7,256 0,527 2,029

S (RR) 0,354 0,667 0,276
95%CI RR 3,625-14,526 0,143-1,946 1,181-3,488

Se 0,771 0,057 0,429

Sp 0,857 0,879 0,791

OR 20,250 0,441 2,842

S(OR) 0,502 0,796 0,502
95%Cl OR 7,574-54,144 0,093-2,098 1,228-6,576

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

Note. EER — experimental event rate; CER — control event rate; RR — relative risk; S (RR) — standard error of the relative risk; 95%(Cl RR — 95% confidence
interval of the relative risk; Se — sensitivity; Sp — specificity; OR — odds ratio; S (OR) — standard error of the odds ratio; 95%Cl OR — 95% confidence
interval of the odds ratio.

in the presence of mutation in the 590 position of the
promoter of IL-4 gene (Sp-0.521; ¢-0.605; Table V). Ac-
cording to the definition of the ratio of chances and risks
(RR-7,256), the increase of the total bilirubin concentra-
tion is associated with the carrier of the mutant C-590T
allele of IL-4 gene polymorphism (95% CI: 3.625-14.526;
p<0.05; Table VI).

The concentrations of the indirect and direct bilirubin
are also higher in the TT-genotype carriers of C-590T
polymorphism of IL-4 gene (12.42 vs. 9.15 mmol/l in
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the CC-homozygotes of the selected polymorphism and
14.06 mmol/L against 5.41 mmol/l, respectively; the
Mann-Whitney criterion is 2.888 and 2.054; p=0.012 and
p=0.014, respectively). However, the incidence frequency
of high content of indirect and direct bilirubin (n=14 vs.
n=31) was not significantly different between genotypes
(Table IV).

The correlation analysis method did not establish a
significant relationship between the concentration of
indirect bilirubin in the blood and the mutation pres-
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ence in the 590 position of the promoter of IL-4 gene
(Sp-0.094; @-0.094; p>0.05; Table V) with the available
medium reverse link with the contents of direct bilirubin
(Sp-0.174; -0.222; p<0.05). The increase of the indirect
bilirubin concentration is not associated with the car-
rier of mutated C-590T polymorphism of IL-4 gene for
AP (RR-0.667; 95% CI: 0.143-1.946; p>0.05; Table VI).
Instead, the increase of the direct bilirubin content is a
risk factor for AP in patients with T-alleles of IL-4 gene
(RR-2.029; 95% CI: 1.181-3.488; p<0.05).

This found genotypes distribution of gene IL-4 (C-590T)
corresponds to some studies for the healthy [20] but we
did not find the data about this gene polymorphism in
the patients with acute or chronic pancreatitis.

The bilirubin fractions research as some of specific
indicators of cholestasis and toxic influence are the
most evident. The level of bilirubin remains close to
normal in patients with CC-genotype. But, in general,
the carrying of T-allele is combined with the increase of
norm indicator and the icrease of the bilirubin level in
comparison with CC-genotype. We think that the last
is caused by besides the toxic alcohol influence, more
prominent edematous reaction of the pancreas and of
parapancreatic tissue and also by the disfunction of bile
outflow [21].

Thus, the AP course in the carriers of the homozygous
mutant T-allele of IL-4 gene (C-590T) is associated with
the high levels of total bilirubin and its fractions, however,
the increased general and direct bilirubin levels are the
risk factors. The implementation of acute inflammatory
process in the pancreas in T-allele carriers of the same
polymorphism variant is characterized by the higher
levels of aminotransferases in the serum of peripheral
venous blood, which although characterizing the activity
of mesenchymal-inflammatory and cholestatic syndromes
in the liver, however, did not appear to be the risk factors
for the development of the AP.

The obtained results have the scientific novelty because
they are received for the first time.

CONCLUSIONS

1. The increased concentration of aminotransferases,
GGTP, LDG in blood serum of patients with AP con-
firmed the presence of mesenchymal-inflammatory,
cholestatic and, somewhat less, cytolytic syndromes
in the hepatopancreatobiliary system, confirming the
presence of its dysfunction (more significant in the
TT-genotype carriers of IL-4 gene by the AST and
ALT levels - by 27.94% (x*=8.52, p=0.003) and 24.33%
(x*=22.08, p<0.0001) respectively.

2. The course of AP in the homozygous mutant T-allele
carriers of IL-4 gene (C-590T) is associated with the
high levels of bilirubin and its fractions, however, were
found to be risk factors the high levels of total bilirubin
(RR=7.26; OR=20.25; 95% CI OR: 7.57-54.14; p<0.05)
and its direct fraction (RR=2.03; OR=2.84; 95% CI OR:
1.23-6.58; p<0.05).
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ABSTRACT

Introduction: Small intestinal bacterial overgrowth may cause the hyperlipidemia appearance by enterohepatic circulation disturbance which evolves on the background of
the early bile acids deconjugation with further endotoxin production and oxidative stress in the liver with hyperproduction of cholesterol and atherogenic lipoproteins.

The aim: the determination of prevalence and features of SIBO in a series of patients with hyperlipidemia and in control subjects.

Materials and methods: Nineteen patients with hyperlipidemia and ten control subjects were studied. Small intestinal bacterial overgrowth was assessed by a lactulose
breath test. Such biochemical markers as CRP, ALT, AST, GGTP, apolipoprotein B, bilirubin, cholesterol and lipid profile were determined. Except the routine interpretation
of lactulose breath test, which contains the SIBO detection, small intestinal transit time and hydrogen level evaluation with next comparison between groups of patients
was realized.

Results: Small intestinal bacterial overgrowth was present in 78.9% of patients with hyperlipidemia and 40% in control subjects. The maximal dose of H2 was particularly
higher in patients with hyperlipidemia in comparison with control group (94,7+13,69 vs. 36,13+5,4). There was a strong correlation between AST level and SIBO existence
in both groups (r=1). Positive connection between LDL, TG, VLDL and the dose of exhaled hydrogen on 120 minute (r=0.6, r= 0.62, r=0.7 respectively) and strong negative

correlation between HDL and 120 minute dose (r=-0.74) in main group was marked.
Conclusions: Patients with hyperlipidemia have a higher prevalence of small intestinal bacterial overgrowth and there is a relationship between H2 rate and LDL, TG, VLDL.

KEY WORDS: hyperlipidemia; hypercholesterolemia; syndrome of bacterial overgrowth; small intestinal bacterial overgrowth; lactulose breath test

INTRODUCTION

Numerous studies in recent years have proved the patho-
genetic relationship of the intestinal microbiota with such
diseases as hyperlipidemia, atherosclerosis, arterial hyper-
tension, steatohepatitis, diabetes mellitus [1]. It is known
that on the background of the syndrome of excessive
bacterial growth in the intestine, proatherogenic changes
in lipid spectrum are possible [2].

Microorganisms which colonize the intestine are capa-
ble to impact on cholesterol metabolism by affecting the
key stages of its synthesis. Excessive microbial growth of
anaerobes in the jejunum, which is typical for syndrome
of bacterial overgrowth (SIBO), leads to its damage, with
the development of system inflammation, that causes ear-
ly deconjugation of bile acids with the formation of their
toxic salts and impaired enterohepatic circulation [3,4].
Deconjugated bile acids can also damage the epithelium
of the small intestinal mucosa by its detergent properties.

As a result, synthesis and sorption of enzymes on its
surface are reduced, which leads to disruption of mem-
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brane digestion and absorption of fats and fat-soluble
vitamins A, D, E, K, amino acids and carbohydrates [5,6].
Moreover, there was a data, linking SIBO with subclinical
atherosclerosis, through the vitamin K-dependent activity
of the matrix Gla-protein (MGP), that maintains arterial
structure and function through prevention of calcifica-
tion of vessel walls and the regulation of the extracellular
matrix [7].

Bile acids induce impaired sodium absorption, increase
the secretion of chlorides and water into the intestinal
lumen, accelerate peristalsis of the small intestine, which
aggravates diarrhea syndrome [8]. It should also be noted
that deconjugated bile acids are rapidly absorbed, which
prematurely turns them off from digestion processes
[9,10]. In this case, induction of hypercholesterolemia is
possible, especially in individuals with hereditary predis-
position [11].

The only class of lipids with anti-atherogenic activity
is high-density lipoproteins (HDL), that are synthesized
in the liver and small intestine. An increasing amount of
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endotoxins that is produced by gram-negative microflora
of intestine, leads to declining the anti-atherogenic HDL
[12,13].

Permanent inflammation also causes the changes, that
impact on cholesterol catabolism reducing and its excre-
tion in the liver by decreasing the expression of matrix
ribonucleic acids and the activity of bile acid synthesis
key enzymes - CYP7A1, CYP27A1 and CYP7B1 [14,15].

Taking into account these facts, there is a big interest in
searching the way of hyperlipidemia development, where
the SIBO is one of the essential factors. The main attention
is dedicated to enterohepatic circulation disturbance which
evolves on the background of the early bile acids decon-
jugation with further endotoxin production and oxidative
stress in the liver with hyperproduction of cholesterol and
atherogenic lipoproteins [16,17].

THE AIM

The aim of this study therefore was to determine the prev-
alence and features of SIBO in a series of patients with
hyperlipidemia and in control subjects.

MATERIALS AND METHODS

Nineteen patients with hyperlipidemia (9 men and 10
women) aged from 24 to 50 years (average age 33,69+1.73
years) with average BMI 24,4+1.54 were examined in
“Medicover Ukraine” (Lviv, Ukraine). The diagnostic
criteria, except the hyperlipidemia, which were used for
patient including into the program of examination were:
BMI not more that 25, waist circumference <94 cm for
male, <80 cm for female, no significant alcohol consump-
tion, defined as no greater than 20 g of alcohol per day.
Ten control subjects (4 men and 6 women) aged from
24 to 34 years (an average 29,9+0.68 years) and average
BMI 24,2+1.21 were matched with main group patients
by age and metabolic characteristics. All control sub-
jects had normal lipid range and no history of coronary
disease. None of both groups subjects was taking drugs
known to affect lipid profile or microbiota composition,
including antibacterial medicines 1 month before and
during the data.

Both groups of patients underwent biochemical eval-
uation of serum that included blood cell count and lipid
profile. For the evaluation of the inflammation, as one of
the pathogenetically ways for hyperlipidemia formation
due the SIBO activity, C-reactive protein (CRP) was mea-
sured in serum, obtained on the day of SIBO testing. An-
other biochemical tests included alaninaminotransferase
(ALT), aspartataminotransferase AST, gamma glutamyl
transpeptidase (GGTP), bilirubin (total, direct, indirect),
apolipoprotein B (apo B). Biochemical tests were carried
out using commercially available test kits.

Additionally, the data plan involved the determination of
calprotectin in feces, which positive result was the reason
of excluding the patient from the data. Values >50 pg/g
were considered as increased.
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Ultrasound examination was proved to all patients of
both groups. with aim to exclude the patients with fatty
liver disease as one of the reasons of increased choles-
terol level and aggravation factor for SIBO presence. The
ultrasound criteria for fatty infiltration existence was a
diffuse increase in the echogenicity of the liver parenchy-
ma, decreased attenuation on the liver and ratio between
the brightness level of the liver and the right kidney that
was calculated for the hepato-renal index (HRI) deter-
mination [18].

All subjects were examined by a lactulose breath test
what is one of the most diagnostically valuable methods
for determining excessive bacterial growth under clin-
ical conditions [19]. The test allows to determine the
concentration of hydrogen (H2) in exhaled air, what is
growing up when there are a lot of hydrogen-producing
bacteria in the small intestine [20,21]. The patient was
given from 10 g of lactulose. A change in the level of
exhaled hydrogen gas above 20 parts per million (ppm)
within 120 minutes from a basal value was the basis for
SIBO diagnosis [22,23]. Furthermore, after the recording
SIBO by enormous H2 growing (more than 30 points),
the test could be stopped before 120 minute [24,25]. Be-
fore the test, subjects were asked to brush their teeth and
rinse mouth with antiseptic mouth wash and tap water,
to eliminate an early hydrogen peak due to action of oral
bacteria on test sugars [26,27]. Patients were required to
comply with alow residue diet the day before the test and
not to smoke within two hours of the test to prevent high
basal levels of H2 [28,29].

Lactulose breath test was carried out on the “Gas-
tro+Gastrolyzer” (Bedfont® Scientific Ltd) device in the
laboratory of “Medicover Ukraine”. Except the standart
interpretation, we have analyzed the difference between
the basal and the highest range of exhaled H2 during the
120 minutes of test in subjects of both groups. An esti-
mate of small intestinal transit time was calculated, where
possible, by observing the time taken from ingestion of
lactulose to the appearance of the H2 peak, indicating
colonic catabolism of lactulose.

Statistical analysis was carried out using Statistica 5.0 for
Windows software (Statsoft Inc, Tulsa, USA). Comparisons
between groups for parametric data were performed using
the Student’s t test. Differences were considered statistically
significant for p£0,05. The correlation between the values
was measured by Person correlation coeflicient.

RESULTS
Patient characteristics are shown in Table I. Due to the
results, the statistically significant difference was matched
between the cholesterol level, low density lipoproteins,
very low density lipoproteins of main and control groups.
The level of CRP was more than in 1,4 significantly higher
in group with hyperlipidemia in contrast to the controls.
The measurement of SIBO by lactulose test showed the
equal result of the basal dose of hydrogen in both groups.
In contrast, the maximal dose was particularly higher in
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Table . Clinical and biochemical variables for patients with hyperlipidemia (n=19) and controls (n=10)

Variable (normal range) Main group (19) Control group (10) p
Age (years) 33,69+1.73 29,9+0.68 30,05
BMI, kg/m2 24,4+1.54 24,2+1.21 %0,05
(normal range 0.6663(3)3?}\'?&, 0,6-1,17 women) 1.19+1.03 08116 005
Bilirubin total, mmol/l (normal range <21) 15.13£1.83 12.53+0.85 %0,05
Direct bilirubin, mmol/l (normal range <5) 3.47+0.48 4+0.14 %0,05
(normal range <759 of bilrubin tota) 1203217 92:007 005
AST, IU/L (normal range <40) 29.6+3.5 23%+1.35 %0,05
ALT, IU/L (normal range <41) 43.54+10.35 29.13+3.52 30,05
AST/ALT ratio (normal range 0,91-1,75) 1.05+£0.14 0.94+0.35 %0,05
(normal ranngSTSernUe/rI\_, <38 women) 41,78+11.03 2345£2.48 005
CRP, mg/I (normal range £5) 2,75%0,36 1,9+£0,03 £0,05
Cholesterol, mmol/l (normal range £5,2) 6,71+0,27 4,63+0,23 £0,05
Triglycerides, mmol/I (normal range n£1,7) 1.45+0,25 1,12£0,1 %0,05
LDL, mmol/I (normal range £2,59) 4,14+0,25 2,45+0,1 £0,05
VLDL, mmol/I (normal range =0.26-1,0) 0,93%0,13 0,47+0,01 £0,05
HDL, mmol/I (normal range =>1,56) 1,44+0,05 1,58+0,06 30,05
Table II. H2 level during the lactulose breath test in patients of main and control groups
Main group (19) Control group (10) P
Basal dose, ppm 10,7+0,93 11,141,2 30,05
Maximal dose, ppm 94,7+13,69 36,131+5,4 £0,05

patients with hyperlipidemia in comparison with control
group (94,7£13,69 vs. 36,13+5,4) (Table II).

According to the fact, that SIBO existence is based on the
hydrogen level increasing more that 20 ppt, not depend-
ing the amount of H2, we have analyzed the prevalence
of intestinal bacterial overgrow and the small intestinal
transit time in both groups. On the other hand, the fact of
difference in result of H2 between group of patients with
hyperlipidemia and without was essential.

The prevalence of SIBO in hyperlipidemia group was
78.9%. Small intestinal transit time amounted 100 minutes.
Meanwhile, the SIBO occurrence in controls was 40% with
average time of small intestine transit 140 minutes.

We have analyzed the data, where different methods
of small intestine transit time were compared and found
the substantial remark, that lactulose is non-physiologic
for small intestine time transit measurement since it ac-
celerates small bowel transit, presumably due its osmotic
activity. Based on this evidence, we did not accent on the
difference of transit time between both groups, because in
both groups it was shorter than normal range. On the other
hand, we could not ignore the fact of meaningful difference
in SIBO existence between main and control groups.

In accordance to this result, we have calculated the cor-

relation coefficient between different biochemical markers
and lactulose test results with the purpose to find the
influencing factors in each group that could be the reason
of SIBO occurrence.

The results showed that there is a strong correlation
between AST level and SIBO existence in both groups
(r=1). Moreover, the correlative connection was marked
between AST/ALT ratio and bacterial overgrowth in main
group (r=0,59). An interesting detail was found during
the correlation analysis — CRP, that is strongly connected
with SIBO in different data, did not interrelate with bac-
terial overgrowth in both groups. On the other hand, the
relationship between cholesterol, LDL and CRP in patients
with hyperlipidemia has been found (r=0.58, r=0.59 respec-
tively). Regarding to lipid profile — there was remarkable
positive connection between LDL, TG, VLDL and the dose
of exhaled hydrogen on 120 minute (r=0.6, r= 0.62, r=0.7
respectively) and strong negative correlation between HDL
and 120 minutes dose (r=-0.74) in main group.

DISCUSSION

One of the essential findings of this study was a sig-
nificantly higher prevalence of SIBO in patients with
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hyperlipidemia compared with controls (78.9% vs. 40%).
Furthermore, an interesting point was found during the
analysis of main and control group results — the highest
range of exhaled hydrogen during the lactulose test in
patients with hyperlipidemia was in above 2.5 times high-
er than in controls (94,7+13,69 compared to 36,13+5,4
ppm), in while the basal level was equal in both groups
(10,7+0,93 and 11,1+1,2 ppm).

Apparently, the way of hyperlipidemia development
on the SIBO background could be realized by next steps.
Under the influence of SIBO, the protective mechanisms
of small intestine mucous membrane are injured, which
causes both local and systemic pathological processes, com-
plemented by inflammation, that are closely interrelated.
The bacterial pool of colonic flora, which has, in case of
SIBO, the properties of conditionally pathogenic flora, by
causing the violation of the small intestine barrier function
on the background of inflammation, induces the bacterial
hydrolysis of proteins with the formation of ammonia and
ketone acids, the oxidation of fatty acids, deconjugation
of bile acids and the formation of short-chain fatty acids
from carbohydrates.

However, CRP, as one of the main markers of system
inflammation, that could impact on SIBO occurrence,
did not exceed the upper limit of norm, in both groups,
not depending the significant difference between it in
patients of main and control groups. Thus, the way of
SIBO development could be connected not only with
injured intestine, but with another way of pathological
process that is associated with liver. Due the results of
this study, the singular sign that had strong correlation
with SIBO presence or absence was AST, which is always
associated not only with cardiac muscle, but with liver
parenchyma injuring. This indicator was connected with
bacterial overgrowth in both groups, but there was more
specific strong correlation between de Ritis ratio and
SIBO existing in patients of main group, that could be
the second point of definitely including liver and cardio-
vascular system in SIBO manifestation in patients with
hyperlipidemia.

Finally, the analysis of correlation between the lipids,
CRP and SIBO demonstrated, that increasing of LDL, TG
and VLDL is interlinked with higher dose of exhaled hydro-
gen in main group and with CRP increasing. In contrast,
there was no connection in both groups between CRP and
H2 growth on any minute of lactulose test. It could be the
explanation of considerably higher rate of H2 in patients
with hyperlipidemia - there are strong connection between
the lipoproteins and SIBO manifestation. Between this,
maybe CRP increasing is not before SIBO occurrence,
but after its development and is the result of SIBO, not
the reason.

That could be the answer for the relationship presence
between LDL, VLDL, TG with H2 and CRP, with absence
of correlation between CRP and SIBO. High hydrogen
rate leads to LDL, VLDL and TG increasing, and HDL
decreasing, that provokes the inflammation with next
CRP growing. In that way, the main target organ becomes
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the liver. Thus, it could be the next “vicious circle”: dis-
ruption of intestinal microecology ® SIBO occurrence °
accumulation of endotoxins in the intestine ® violation of
enterohepatic circulation of bile acids ® impairing of liver
function © impairing of lipid metabolism ® impairing of
liver structure (fatty infiltration, fibrosis) * impairing of
lipid metabolism ° maintaining (aggravating) disturbed
intestinal dysbiosis.

CONCLUSIONS

1. The prevalence of SIBO in patients with hyperlipidemia
is predominantly higher than in patients without lipid
metabolism disturbance.

2. The hydrogen level is significantly higher in patients with
hyperlipidemia in comparison with controls.

3. There is an axis between high LDL, VLDL and TG level
and hydrogen rate in patients with hyperlipidemia.

4. CRP is not interrelated with SIBO, but is strongly con-
nected with LDL and cholesterol level in patients with
hyperlipidemia.
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FOR ASSESSMENT OF CO-EXISTING DISEASES IN PATIENTS
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AND CONCOMITANT SUBCLINICAL HYPOTHYROIDISM
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ABSTRACT

Introduction: Non-alcoholic fatty liver disease (NAFLD) is the most common disease which is characterized by comorbidity. However, no comorbidity index for its assessment
has been described yet.

The aim of this study was to develop a new index for evaluation of comorbidity in patients with NAFLD.

Materials and methods: 226 patients with NAFLD and associated carbohydrate metabolism disorders were examined. Besides, 60 persons with subclinical hypothyroidism,
30 patients with type 2 diabetes mellitus (T2-DM) and 30 NAFLD patients were examined. 30 healthy persons formed the control group. Clinical diagnoses were based on the
laboratory tests and liver sonography. A new index of comorbidity has been used. Calculation of comorbidity severity index (ComSl) includes the possible presence of NAFLD,
thyroid disorders, abdominal obesity, dyslipidemia, anemia, chronic complications of T2-DM, aggravated anamnesis.

Results: The contradiction in the calculation of the well-known comorbidity indices values (CIRS — Cumulative illness rating scale, CCl — Charlson’s comorbidity index,
Kaplan-Feinstein index) was shown. So, their limited suitability for using in patients with carbohydrate metabolism disorders who have NAFLD was detected. According
to our results an increasing of patients’ age is associated with the increasing of concomitant diseases number and with deteriorating of the patients’ general condition,
which is reflected in an increasing of the ComSI value. The increasing of concomitant diseases number is associated not only with the higher ComSI, but also with the
number of persons with a severe comorbidity according the ComSI value. Instead, the persons without comorbidity (groups 6, 7, 8) were marked as the patients with mild

or moderate disease according the ComSI.

Conclusions:The new ComS| index can be used to evaluate the severity of comorbidity in patients with NAFLD.

KEY WORDS: non-alcoholic fatty liver disease, comorbidity severity index, ComS|, severity course evaluation

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the most
common chronic liver condition worldwide [1]. In the
general population, the prevalence of NAFLD has been
reported to widely range from 6.3% to 51% related to
the different population/ethnicity evaluated as well as to
the diagnostic methods used to measure the amount of
intrahepatic fat content [2-4]. The prevalence of NAFLD
among patients with carbohydrate metabolism disorders
(type 2 diabetes mellitus — T2-DM; pre-diabetes — PD)
is more than 75% [5]. NAFLD as a liver manifestation of
metabolic syndrome (MS) is related to insulin resistance
and associated with co-existing cardiovascular diseases,
chronic kidney diseases, T2-DM, obesity. Approximately
90% of patients with NAFLD have more than one com-
ponent of MS and about one-third of patients meet the
criteria of MS [6]. That is why the NAFLD is a typical
example of comorbidity.
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Comorbidity has been defined as the “existence or
occurrence of any additional entity during the clinical
course of a patient who has the index disease under study”
Comorbidity (multimorbidity) is considered to be one of
the important problems of modern medicine, since the
combination of diseases that compete in its diagnostic and
prognostic significance requires the appointment of many
(often incompatible) drugs [7]. This fact leads to polyphar-
macy and, due to the possibility of interactions between
drugs, often changes the response to therapy, reducing the
results of treatment [8].

The use of different comorbidity indices was pro-
posed for standardization of the combined diseases
researches. 12 methods of comorbidity estimation [9]
have been described, each of which has its advantages
and disadvantages. The most popular and well-known
among them are Cumulative illness rating scale (CIRS),
Kaplan-Feinstein index, Charlson comorbidity index
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(CCI), multimorbidity index (MMI). However, there
is no perfect index that can measure comorbidity. The
Medline database (English-language segment) does not
contain information about using of comorbidity indices
to determine the severity of the NAFLD patients’ condi-
tion. The Kaplan-Feinstein index, which is designed to
evaluate the comorbidity in patients with T2-DM, also
does not include the possible presence of NAFLD which
is very often combined with T2-DM. Such disorders as
possible thyroid disorder, hyperglycemia (PD), dyslipid-
emia, anemia, hyperuricemia, which aggravate patient’s
condition and decrease the effectiveness of treatment are
also not taken into account.

The wideworld prevalence of NAFLD and its frequent
combination with hypothyroidism [10], including subclin-
ical ones, as well as the absence of comorbidity indices that
take into account the presence of these diseases, necessitate
the development of a new tool for assessing the health
status of such patients.

THE AIM

The aim: to develop a new method for evaluating comor-
bidity in patients suffering from NAFLD, by improving the
Kaplan-Feinstein scale, adapting it to a greater number of
possible comorbid states.

MATERIALS AND METHODS

This study is a part of common scientific theme of Ther-
apy and Family Medicine Department «Optimization of
prevention and treatment of obesity and diabetes mellitus
in cases of Helicobacter pylori associated diseases». The
article is also a part of scientific research work for obtain-
ing a Doctor of Medicine degree “Non-alcoholic fatty liver
disease and concomitant subclinical hyperthyroidism”. The
study was carried out in accordance with the requirements
of the Helsinki Declaration. The Ethical Committee of the
Therapy and Family Medicine Department approved the
study protocol, and informed consent was obtained from
the participants.

226 patients with NAFLD and carbohydrate metabolism
disorders were examined. Diagnosis of T2-DM or PD
were confirmed according to the criteria of American
Association of Clinical Endocrinologists and American
College of Endocrinology (ACE / ACE) (2015 p.) [11].
Criteria of pre-diabetes include the following: increas-
ing fasting plasma glucose to 5.6-6.9 mmol/l; impaired
glucose tolerance: fasting plasma glucose level < 7.0
mmol/l, 2-hour postprandial glucose level (random
plasma glucose) 7.8 — 11.0 mmol/l, HbA1C 5.7 - 6.4 %.
The diagnosis of NAFLD [3] was based on the results of
abdominal ultrasonography, after excluding heavy alcohol
consumption, and viral, or other liver diseases. NAFLD
patients were subjected to a full assessment of medical his-
tory, physical examination, abdominal ultrasonography
as well as routine laboratory tests. Assessment of thyroid
function was performed using the following: thyroid

stimulating hormone (TSH), free serum tri-iodothyronin
(FT3) and free serum thyroxine (FT4) were measured
by the method of immuno-chemoluminescence using
automatic laboratory system Roche Hitachi Cobas e411
(Switzerland, Japan). The following interpretation of TSH
was used: level of TSH from 0.4 to 4.0 mU/I describes
normal thyroid function, i.e. euthyroidism; level of TSH
more than 4 mU/1is considered to be a clinical manifes-
tation of hypothyroidism; level of TSH from 4.01 to 10.0
mU/1 detects subclinical hypothyroidism (SH); increase
of TSH more than 10 mU/l shows manifestative (overt)
hypothyroidism (OH).

According to the thyroid function all the patients were
divided into some clinical groups. The first group consist-
ed of 32 patients with NAFLD, T2-DM and concomitant
subclinical hypothyroidism (NAFLD+T2-DM+SH), the
second group included 40 patients with NAFLD at the
background of pre-diabetes and concomitant SH (NA-
FLD+PD+SH). The 73 patients with NAFLD, T2-DM
and normal thyroid function belonged to the third group
(NAFLD+T2-DM+Euthyroid), and 55 patients with NA-
FLD at the background of pre-diabetes and normal thyroid
function were included into the forth group (NAFLD+P-
D+Euthyroid). The fifth group consisted of 26 patients with
NAFLD at the background of T2-DM or PD and concom-
itant overt hypothyroidism (NAFLD+T2-DM/DM+OH).
The 60 persons with SH formed the sixth group. The
seventh group consisted of 30 euthyroid patients suffering
from T2-DM without NAFLD, the 8™ group was formed
by NAFLD patients without T2-DM or PD. The control
group consisted of 30 almost healthy persons (without
NAFLD, T2-DM or PD), there were no statistically sig-
nificant difference between the patients and the controls
regarding age and sex.

The Kaplan-Feinstein index and a new Comorbidity
Severity Index (ComsSI) were calculated for each exam-
ined patient. To calculate ComSI, the Kaplan-Feinstein
index was used after its supplementing by the following
pathological conditions: NAFLD; thyroid gland disorders
(hypothyroidism, including subclinical; hyperthyroidism);
abdominal obesity (waist circumference over 80 cm in
women and more than 94 cm in men and / or body mass
index greater than 30); dyslipidemia; anemia; diabetic
microangiopathy (retinopathy, nephropathy); diabetic
neuropathy; presence of acute cerebrovascular accident
and / or acute myocardial infarction, pulmonary artery
thromboembolism in the anamnesis; allergic diseases;
connective tissue disease (systemic diseases).

METHODIC OF CALCULATING ComSil

To calculate the index, we should evaluate the severity of
all diseases and pathological conditions in the patient ac-
cording the following score: “0” - no disease, “1” - disease at
the preclinical stage, subclinical condition or mild course,
“2” - moderate disease compensated or subcompensated
by medication, “3” is a serious illness in the stage of sub-
or decompensation despite the treatment by medications
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Table I. The course severity of comorbidity (according to ComSI) for patients of different clinical groups

Clinical aroups of Mean Mild severity Moderate severity Severe comorbidity c‘:fr:\):):;‘i’:irte
group n (ComSI<10)  (ComSl 11-20) (ComSl 21-35) 4
patients ComSl (ComSlI =36)
(n; %) (n; %) (n; %)
(n; %)
Group 1 32 27,7431 1(3,125%) 11 (34,375%) 18 (56,25%) 2 (6,25%)
(NAFLD+T2-DM+ SH) = ’ ' ' '
Group 2 o o o o
(NAFLD4PD 4 SH) 40 21,4428 6 (15%) 19 (47,5%) 14 (35%) 1(2,5%)
Group 3 o N N N
(NAFLD+T2-DM) 73 21,8+2,1 7 (9,59%) 34 (46,58%) 30 (41,1%) 2 (2,74%)
Group 4 o o o
(NAFLD4PD) 55 17,5426 8 (14,5%) 40 (72,7%) 7 (12,7%) 0
Group 5 o o o
(NAFLD+T2-DM/PD40H) 26 23,5+3,1 0 12 (46,15%) 12 (46,15%) 2(7,7%)
Group 6 (SH) 60 52+1,3 55 (91,7%) 5 (8,3%) 0
Group 7 (T2-DM) 30 14,3+2,7 11 (36,7%) 18 (60%) 1(3.3%)
Group 8 (NAFLD) 30 9,7+1,3 23 (76,7%) 7 (23,3%) 0
Control group 30 2,30,2 30 (100%) 0 0 0

of healthy persons

Total account 376

Note: n — number of people in the group

in accordance with the current protocols. After that we
should add all the points and evaluate the course severity
of the comorbidity according to the obtained index value.
Index value less than 10 points indicates mild course of
comorbidity and needs to lifestyle modification and gly-
cemic control. Index value from 11 to 20 points indicates
moderate course of comorbidity and needs treatment by
using medications for diseases which are marked as 2 or
3 point (dominated pathology). Index value from 21 to
35 points indicates severe comorbidity and more than
36 describes very severe course of comorbidity. In these
cases, all prescribings should be reviewed in order to avoid
polypharmacy, drug interactions and the possible side
effects development. Correction of treatment should be
done according to cardiovascular risk level.

STATISTICAL ANALYSIS
The statistical analysis was made using «Statistica 10.0»
after making of database in tables Excel.

RESULTS AND DISCUSSION

The age of the patients that were included in the study var-
ied from 35 to 73 (57.8 £ 4.1) years. As the age increased,
the number of comorbid diseases increased and the general
condition deteriorated. As an example of the ComSi index
application, we describe here its calculation for a patient
V., aged 46. The patient has the following diseases: arte-
rial hypertension (2 points), heart and vascular diseases
(2 points), diseases of the central and peripheral nervous
system (1 point), respiratory system diseases (1 point),
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kidneys problems (2 points), digestive system diseases
(2 points), abdominal obesity (3 points), dyslipidemia
(2 points), anemia (1 point), subclinical hypothyroidism
(1 point) and exacerbation of chronic sinusitis and tonsil-
litis (marked as 2 points in the row “different”). The total
value of the index is 21 points, indicating a severe clinical
course of comorbid pathology. The treatment of the patient
was revised: the main attention was paid to the abdominal
obesity treatment, the recommendations for the elimina-
tion of modified cardiovascular risk factors were made,
and medical treatment with taking into account possible
risk of side effects development and drug interactions was
recommended.

The calculation of other comorbidity indices was car-
ried out for the same patient V., 46 years old. His CIRS
index was 17 and pointed to moderate comorbidity. The
calculation of the Kaplan-Feinstein index gave 14 points,
indicating the patient’s mild comorbidity. Concomitant
hypothyroidism, II degree of obesity and dyslipidemia
are serious pathological conditions in case when patient
suffer from subcompensated diabetes mellitus and non-al-
coholic steatohepatosis. However, during calculating of
Kaplan-Feinstein index, these factors have been indicated
only as 1 point (as “different”), resulting in a comorbidity
of this patient was assessment as “light” or “mild” with a
value of index 14. At the same time, the Charlson Index
has been calculated as 5 points, corresponding to severe
comorbidity, indicating a 21% 10-year survival rate for
such patients.

The course severity of comorbidity (according to ComSI)
for patients who were included in our study is illustrated
by the Table I.
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As can be seen from Table I, with the increase of the
number of concomitant diseases, not only the value of
ComSI was increasing, but the number of persons with a
severe course of comorbidity was increasing too. Instead,
in groups 6, 7, 8, where there was no combination of the
studied diseases, the index value in majority cases indicated
a mild or moderate course of comorbidity

The analyzed example of assessing the state of severity
by calculating various comorbidity indexes showed contra-
dictory data. Analyzing the comorbid status of the patient
V., 46 years old, by using of the most known international
comorbidity scales, we obtained fundamentally different
results. Their ambiguity hinders the objective assessment
of the patient’s condition severity and complicates the
prescribing of rational pharmacotherapy. The new index
of comorbidity assessment, proposed by us, not only as-
sesses the severity of the condition, but can also be used
to determine the further tactics of patient management.
The advantages of the ComSI index are the following:
index can be used for persons with diabetes, because it
takes into account the possible presence of T2-DM chronic
complications (microangiopathy, neuropathy), NAFLD,
hypothyroidism (including subclinical), anemia (tissue
hypoxia worsens the condition of the patient), dyslipidemia
(a factor of cardiovascular risk), and also gives the doctor
the opportunity to review the treatment management of
a comorbid patient taking into account all the factors of
comorbidity.

CONCLUSIONS

Considering the prevalence of non-alcoholic fatty liver
disease in patients with diabetes mellitus, the severity of
complications and high cardiovascular risk of comorbid
patients, taking into account the disadvantages of existing
methods for assessing the severity of the disease and the
benefits of the proposed method, it is advisable to imple-
ment the new comorbidity index, which is unique for such
a contingent of patients, into practice.
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ABSTRACT

Introduction: The work has been dedicated the study of pituitary hormone concentration in the blood of women with endometriosis-associated infertility on 2-3 days of the
menstrual cycle and the day of the puncture of ovarian stimulation superovulation in the cycle.

The aim of our study was to examine the concentration of pituitary hormones in the blood of women with endometriosis associated with infertility.

Materials and methods: For the purpose of the research we have conducted a special study of protein (lutropin - LH, folitropin -FSH) hormones level in the blood plasma
of women with endometriosis associated with infertility, which formed the main group of 20 people. Similar studies of protein hormones level were performed in the control
group, which made somatically healthy women of reproductive function preserved, whose age corresponded to the age of patients of the main group.

The value of p (authenticity difference) was determined by Student’s table-Fischer. Differences between contrasting averages were considered significant at p <0.05.

Results and conclusions: Analized the results of our research stated that women with endometriosis associated with infertility 2-3 days of the menstrual cycle endocrine
function of gonadotropocites anterior pituitary did not differ from that of the control group. This fact appeared to have an additional criteria for the formation of a main group.
In patients with endometriosis associated with infertility found significant violation of rhythm and secretion of blood gonadotropin hormones that are proportionate to the
degree of severity of the disease.

KEY WORDS: pituitary hormones lutropin, folitropin, infertility, endometriosis

INTRODUCTION

Most authors consider that the products lutropina (LH)
and folitropi (FSH) is different types of cell functional
activity which is controlled by a common releasing hor-
mone [1].

Despite the existence of a general stimulator of the hy-
pothalamic gonadotropin products, the degree of response
of the pituitary to effect uniform for LH and FSH [2,3].
These differences are found in the analysis of the dynam-
ics of gonadotropin secretion during the menstrual cycle.
The secretion of FSH are known to actively growing at the
beginning of the menstrual cycle, so that the value of the
basal secretion of the hormone in the early foliculin phase
of the cycle several times higher than that in the luteal
phase [4]. In preovulation period under the influence of
higher concentrations of estradiol concentration of FSH
falls, then there ovulatory hormone release. In contrast,
FSH, LH secretion increases slightly at the beginning of
the cycle and is virtually identical to the luteal phase [3].
One of the reasons disorders inducing folliculogenesis in
vitro fertilization programs are spontaneous LH secretion
peak, accompanied by accelerated maturation of oocytes
and consequently the start of luteinization before the esti-
mated time of ovulation [5,6]. This may be accompanied by
the abolition treatment cycle due to the inability of oocyte
insemination or embryo transfer rejection of due to their
possible morphological defects [1,3,7].
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THE AIM

The aim of our study was to examine the concentration of
pituitary hormones in the blood of women with endome-
triosis associated with infertility.

MATERIALS AND METHODS
For the purpose of the research we have conducted a special
study of protein (lutropin - LH, folitropin -FSH) hormones
level in the blood plasma of women with endometriosis
associated with infertility, which formed the main group of
20 people. Similar studies of protein hormones level were
performed in the control group, which made somatically
healthy women of reproductive function preserved, whose
age corresponded to the age of patients of the main group.
In the study (women with infertility ) and control groups
conducted a special study of protein (lutropin - LH, folitropin
-FSH) hormones level in the blood plasma of 2-3-day men-
strual cycle - basic and on the day of the puncture of ovarian
stimulation cycle in superovulation. The level of hormones
measured by ELISA using a set of reagents for quantitative
ELISA determination of hormones in blood serum:
- »IFA gonadotropin-FSH”;
- ,Gonadotropin-LH ELISA”
The value of P (authenticity difference) was determined by
Student’s table-Fischer. Differences between contrasting
averages were considered significant at P <0.05.
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Table L. The concentration of pituitary hormones level in the blood of women on 2-3 days of the menstrual cycle (M + m)

Index Ma(i:=gzl;;up Con(trl;:Iz%r)oup p
LH pg/ml 5,8+1,70 6,22+1,21 >0,05
FSH pg / ml 10,0+1,10 9,92+1,03 >0,05
LH /FSH 0,58 0,63

Table 2. The concentration of pituitary hormones in the blood of women on the day of the puncture of ovarian stimulation superovulation in the cycle (M +m)

The main group in stimulated cycle

Control group

Index (n=20) (n=20) P
LH pg/ ml 1,08 £ 0,06 16,2+5,27 <0,001
FSH pg / ml 10,7£1,16 7,05+£0,8 <0,05
RESULTS AND DISCUSSION It is known [5] that ovulatory peak corresponded al-

The results that we obtained in the study of basic hormones
are presented in Table I.

Analized the results of our research are presented in table
I stated that women with endometriosis associated with
infertility 2-3 days of the menstrual cycle endocrine func-
tion of gonadotropocites anterior pituitary did not differ
from that of the control group. This fact appeared to have
an additional criteria for the formation of a main group.

LH level at 2-3 second day of the menstrual cycle in
women with infertility different from indicators in the
control group slightly. LH to FSH ratio in the study and
control groups was within 0,58-0,63.

According to the literature [1,7] ratio LH / FSH ranges in
healthy women within 1.5-2.0. In our patients as the control
group and the main factor is now slightly below that can
explain the features of the methodology for determining
the level of hormones in blood plasma. We used method of
determining the amount of hormone (pg / ml), while in a
number of laboratories measured activity in international
units (IU / L).

Changes in hormonal profile in women with endometri-
osis associated with infertility and the control group in the
study day puncture of ovarian stimulation superovulation
in the cycle shown in Table 2.

Attention is drawn to the fact that our patients at an
altitude of superovulation stimulation stated statistically
significant reduction in the level of luteinizing hormone
16,2 + 5,27 to 1,08 + 0,06 pg / mL

This reduction in blood lutropin be explained reciprocal
dependence between synthesis and activity of estradiol
vertical luliberin-lutropin-progesterone.

Along the surveyed women was found a slight increase
of folitropin of 7,05 + 0,8 to 10,7 + 1,16 likely due to cir-
culating levels of outside administered hormone. Value
LH / FSH was respectively: 0.1 stimulated cycle; 2.2 in the
control group. This is quite important because the normal
functioning of the ovaries is possible only at a ratio of
LH /FSH 1-1.5.

Reduced secretion of LH in patients with infertility weak-
ens the predecessor synthesis of steroid hormones. Con-
sequently, reduced production of androgens in the ovary.

most 6-fold increase in the concentration of estradiol.
Increased concentrations of estrogen and could be seen
as an incentive to the sharp increase in the secretion of
LH and FSH, which appears on the before of ovulation.

But in our studies LH level, on the contrary, decreased
FSH and elevated, suggesting the lack of response to
ovarian stimulation, and the possibility of damage to the
follicular unit by chronic inflammation and autoimmune
process.

Reducing the concentration of LH in patients with
infertility of tubal origin in folikulin phase of the men-
strual cycle and lack of concentration of FSH lead to
a breach of folliculogenesis, ovulation and subsequent
rearrangements of secretory endometrium. This, in
turn, may still be one of the causes of infertility. Re-
ducing LH can be explained by the fact that necessary
for secretion of FSH and LH should pulsing emissions
gonadotropin-releasing hormones by hypothalamus
is not all gonadotrophic adenohypophysis receptors
connected to one pulse of gonadotropin-releasing hor-
mone and adenohypophysis cells are able to respond
to further release of gonadotropin-releasing hormone.
Due to reduction of LH levels there is blockage of the
functional activity of the ovaries, which may be accom-
panied by a further decline in estradiol concentrations
in the blood.

CONCLUSIONS

Thus, in patients with endometriosis associated with infer-
tility found significant disorders of rhythm and secretion
of blood gonadotropin hormones that are proportionate to
the degree of severity of the disease. Thus, basal levels of LH
and FSH hardly different from the targets, and the foliculin
phase of the menstrual cycle decreased concentrations of
LH to normal levels of FSH background. However, despite
the presence of abnormalities in the secretion of gonad-
otropin hormones compensation body’s response in this
disease provide a state of homeostasis because ovulation
in 2/3 patients retained, while the reproductive function
is much impaired.
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ABSTRACT

Introduction: The worldwide pandemic of bronchial asthma (BA) is creating severe challenges for health care specialists. Asthma patients feature a number of psycho-emotional
and cognitive impairments, mark the reduction of quality of life which limits response to therapy.

The aim: to investigate psycho-emotional features, state of cognitive function and assess bronchial asthma patients quality of life.

Materials and methods: 142 patients (61 men and 81 women) with bronchial asthma aged 19 - 57 y.o. were examined. The main group consisted of 78 patients with
an uncontrolled course of asthma (UCBA). 64 patients with controlled asthma (CBA) were included in the comparison group. The subjective assessments of quality of
life by questionnaire SF-36, assessment of asthma-dependent quality of life (AQLQ) was made. The patients’ emotional and psychological profile was assessed using
the following tests and scales: MMSE, Montreal Scale for Assessing Cognitive Function, Hospital Alert and Depression (HADS) scale with a qualitative and quantitative
assessment of the results.

Results: According to the results obtained, the averaged profiles of the patients’ quality of life demonstrated the negative effects of asthma, especially its uncontrolled form.
There were statistically significant differences in the quality of life in patients with UCBA according to the five criteria of the MOS SF-36 questionnaire as compared to the CBA
group ( physical functioning, role-playing, caused by physical condition, general health, social functioning, viability). A comparison of the specific quality of life with the help of
the AQLQ questionnaire revealed a significant negative effect of the uncontrolled course of the ilness on the patients’ quality of life. The correlation analysis of the relationship
between the course of asthma and the parameters of a specific life qality showed a close correlation between the level of asthma control and the overall evaluation of specific
quality of life (r=0, 62; p < 0.001). The results of neuropsychological examinations in UCBA patients showed the presence of light predemention cognitive impairments.
Manifestations of anxiety-depressive disorders were found in 44 (56.41%) patients in the main group, while in the comparison group, the symptoms of anxiety and depression
were observed in 14 (21.88%) cases. Patients with UCBA noted a higher level of anxiety (11.5 £ 1.2 versus 6.9 + 1.4, p <0.05), depression (8.3 & 2.3 versus 5.6 + 3.9) on the
HADS scale compared with patients with (BA

Conclusion: The psycho-emotional features revealed in UCBA patients can determine the prognosis of the disease and justify the expediency of additional diagnostic and

therapeutic psychotherapeutic measures.

KEY WORDS: bronchial asthma, cognitive functions, quality of life, anxiety-depressive disorders

INTRODUCTION
Travails of patients with chronic somatic diseases are
not only corporeal. Any serious and prolonged somat-
ic disease is a significant psycho-traumatic factor that
consistently worsens the mental and general health of
the patient [1, 2, 3]. At the present time, research the
quality of life of patients with various somatic diseases
and under the influence of physical, psychological and
emotional factors becomes of great importance [4, 5]. The
further increase in BA morbidity rate, chronic-recurrent
course of pathology and often inadequate effectiveness of
medical treatment require new methods for assessing the
health status, determining the degree of effectiveness of
their treatment.

It is known that almost all diseases develop gradually
through the stages of pre-morphological and premorbid
conditions and are a manifestation, result of the reduction

Wiad Lek 2019, 72, 4, 657-663

of body’s adaptive capacity, which H. Selye equated with
viability. Under today’s conditions, the problem of adap-
tation to external factors became especially relevant. This
is due, in particular, to the poor ecological situation in a
number of regions of Ukraine, their radioactive and indus-
trial pollution, and the increase of the negative impact on
the person who fell ill of chronic-crisis state of the national
economy and politics. The whole complex of these stress
factors leads to a further chronization of asthma’s course
with a tendency to recurrence, to the fall of ability to work,
which, in turn, significantly decreases the patients” quality
of life (QOL).

Anxiety and mental stress are the result of the prediction
of a subjective threat, prediction of a possible traumatic
situation and difficulty in creating a «<model of the future»,
which may lead to a lack of one’s “route plan” that may
depend on individual premorbid personality traits.
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Experts of the international research center of quality
of life consider the QOL as integral characteristic of the
physical, psychological, emotional and social functioning
of the patient, based on his subjective perception [4, 5]. In
turn, the deterioration of mental health as a result of the
combined effects of multi-level psychogenic factors neg-
atively affects the course of somatic illness. This creates a
«closed circle» of mutual pathoplastic obstruction, which
greatly reduces the sanogenic potential of patients, impairs
their QOL, and narrows the prospects of recovery [6].

At the same time, the QOLs features in comorbid pathol-
ogy have not been studied sufficiently: it is unclear how
significant is the contribution of the most crucial, from the
clinical and pathogenetic point of view, factors (bronchial
obstruction, increase in blood pressure, etc.).

That is why the complex assessment and correction of
psychopathological manifestations and psychological
peculiarities of patients with disabilities due to chronic
somatic diseases is not less important than adequate
diagnostics and therapy of the proper main somatic
disease [2, 3, 6].

For pulmonary system chronic diseases patients, the
most frequent are disturbing (31.6%) manifestations and
two types of personality profiles that are indicative of irri-
tability, anxiety, depression, propensity to complain about
state of somatic health, fixation on bodily sensations, asthe-
nicity, vegetative lability, predominantly depressed mood,
nervousness, fatigue, intrusive fears for their health, lack
of initiative, decreased productivity and self-confidence
[7,8,9,10].

Thus, the psychological diagnosis of emotional features,
identification and qualification of existing psychopathol-
ogy, psychological diagnosis, assessment of the patients’
QOL can change the mode of medical therapy and the
choice of the most effective psychotherapeutic interven-
tion, as an ideal approach to the primary provision of
medical care by a family doctor in collaboration with a
psychotherapist.

THE AIM

Therefore, the objective of the work presented is to diagnose
psycho-emotional features, state of cognitive functions and
assess the quality of life of patients with bronchial asthma.

MATERIALS AND METHODS
142 patients (61 man and 81 women) with bronchial asth-
ma aged 19 - 57 years old were examined. The average age
of the subjects was 40.52 + 1.09 years. The total duration
of the disease was 13.9 + 1.08 years. The main group con-
sisted of 78 (54.93%) patients with uncontrolled course
of asthma (UCBA). 64 patients (45.07%) with controlled
asthma (CBA) were included in the comparison group. In
both groups, women were marginally dominant (52.56%
and 60.60%, respectively).

For the purpose of subjective evaluation of the patients’
asthma-dependent QOL, the MOS SF-36 (short form of
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health assessment) questionnaire and the Asthma Quality
of Life Questionnaire (AQLQ) were used.

The patients’ emotional and psychological profile was
assessed using the following tests and scales: MMSE
Score, Montreal Scale for Assessing Cognitive Function
(Mosayev), Hospital Alert and Depression (HADS) with
a qualitative and quantitative assessment of the results.

The MOS SF-36 questionnaire consisted of 36 questions
in 8 areas: Physical Functioning (PF); Role-based function-
ing, conditioned by physical condition (RP), - Limitation of
the daily activity associated with health problems; general
health (GH); pain intensity (BP); social functioning (SF)
- limitation in social activity due to physical or emotional
problems; emotional functioning (RE) - restriction of the
usual activity connected with emotional problems, viability
(VT) (level of energy, presence of fatigue); mental health
assessment (MH). In addition to these areas, two scales
were used: the Physical Health Component (PCS) and the
Psychological Health Component (MCS).

The AQLQ questionnaire belongs to the category of spe-
cial tools for QOL assessing, exclusively for patients with
asthma. The questionnaire contains 32 questions, grouped
into 4 blocks that affect the most significant for patients
with asthma life areas ( symptoms, activity limitation,
emotional sphere, environmental impact). Depending on
how often during the last two weeks the patient experienced
some or all of asthmatic symptoms, a score was made on
Likert’s scale from 1 (all time) to 7 (never). Indicators for
each section were obtained by calculating the average. The
total QOL was calculated as the average of all sections. The
number of points is directly proportional to QOL, that is,
the higher the indicator of QOL, the higher it is.

Also, the control of asthma course was assessed by sub-
jective methods: history taking (duration of the disease,
causes of exacerbations, frequency of exacerbations, fre-
quency of appeals to the doctor), analysis of complaints (the
presence of difficult breathing, breathlessness, wheezing,
cough, sputum number, color), analysis of therapies used
(dose, multiplicity, duration of administration of each
agent), physical examination for the presence of concom-
itant pathology (cardiovascular system, gastrointestinal
tract, genitourinary system, endocrine system), as well
as filling the ACT questionnaire (Asthma Control Test),
which is a short questionnaire and contains 5 questions
with a 5-point evaluation of responses. The sum of 25 marks
means complete control of asthma, 20-24 - incomplete con-
trol, 19 points or less - indicates lack of control. The ACT
assessed the level of asthma control over the last 4 weeks.

Mathematical processing of results is carried out with the
help of Statistica StatSoft Inc. computer packages and Excel
XP for Windows on a personal computer using parametric
and nonparametric computing methods.

RESULTS AND DISCUSSION

The results of our study showed that 72 patients (92.31%)
of the main group and 29 (45.31%) of the comparison
group have a comorbidity. The most commonly occurring
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Table 1. Indicators of quality of life in patients with bronchial asthma with different levels of control according to the questionnaire MOSSF-36 (M = m)

Groups
Indicator Main group Comparison group
(UCBA, n=78) (CBA, n=64)
PF 36.4+2.8% 65.7+£3.2
RP 22.8+4.1 47.2+4.3
BP 66.6+£5.6 72.9+6.4
GH 31.5+3.3*% 56.3£2.9
VT 32.1+£3.4* 46.4+2.2
SF 48.3+3.0% 64.7+4.6
RE 37.2+6.2 52.5+8.9
MH 39.1£3.1 46.8+4.2

Note: *- changes significant with the indicators of (BA patients (p<0.05)

60

50

Physical Health Component (PCS)

Patients with UCBA

Psychological Health Component (MCS)

B Patients with CBA

Fig.1. Integral indicators of quality of life

concomitant disease is overweight or obesity.

The main group was diagnosed with obesity in 41.03%
of cases (32 patients) versus 10.94% of cases (7 patients) in
the comparison group. Excessive body mass was observed
approximately equally: in the main group - 41.03% (32
patients), in the comparison group — 42.19% (27 patients).
More than three concomitant diseases were observed in 27
(34.61%) patients in the main group and only in 4 (6.25%)
in the comparison group.

Hypertension was in the second place among the co-
morbid pathology, which aggravated the course of asthma.
In the main group there were 37 patients (47.43%) and
5 patients in combination with IHD, in the comparison

group - there were 22 patients ( 34.38% ). UCBA patients
often suffered GERD - in 42.31% of cases, compared with
29.69% in the comparison group.

Chronic obstructive lung disease was found in 7 main
group patients (8.97%). Almost identically frequent was
polyposis rinosinusitis and allergic rhinitis ( almost 28%
of cases in both groups). Diabetes mellitus was detected in
2 patients (2.56%) in the main group. Approximately the
same frequency was observed in a cohort of patients with
severe asthma symptoms suspected of obstructive sleep
apnea syndrome, were detected in 31% of cases, while in
polysomnography, it was detected in 88-92% of patients.

The socio-epidemiological significance of BA in combi-
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Table II. Indicators of specific quality of life in patients with bronchial asthma with different levels of disease control by questionnaire AQLQ (M £ m)

Group
Scale Main group Group of comparison
(uncontrolled BA, n=78) (controlled BA, n=64)
Activity 3.9£0.2*% 5.9+0.5
Symptoms 3.4+0.2% 6.1£0.8
Emotions 3.6+£0.3* 5.3%0.2
Surrounding 3.3+0.1* 5.4+0.6
General quality of life 3.6+0.2 5.8+0.3

Note: * - changes are probable compared to those in patients with CBA (p <0.05)

35

30

25

20

15

10

Tmmnniis
Iy

MMSE, points MoCA, points

[ Patients with UCBA

[ Patients with CBA

Fig. 2. Indicators of cognitive function in patients with bronchial asthma with different levels of disease’s control

nation with comorbidity is not limited to adverse effects.
Equally important is the decrease in QOL, an integral
indicator of the degree of adaptation to the disease, the
ability to perform the usual functions at work and at home.

The results of asthma patients QOL study with varying
degrees of control are presented in Table 1. According
to its data, the averaged profiles of the patients under
study QOL demonstrated the negative impact of asthma,
especially of its uncontrolled form. There are statistically
significant differences in the quality of life in patients with
UCBA according to the five criteria of the questionnaire
MOSSE-36 in comparison with CBA group (physical
functioning; role function, caused by physical condition,
general health, social functioning, viability). Thus, the
index of physical functioning (PF) in patients with CBA
amounted to 65.7 + 3.2 points, whereas in patients with
UCBA it was 1.8 times lower - 36.4 + 2.8 points. The daily
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viability (RP) also suffered in both groups of the patients
under examination and was reduced to 22.8 + 4.1 points
in the main group and to 47.2 + 4.3 in the comparison
group. The most significant decline in the daily viability
was observed in patients with UCBA.

Pain is not a hallmark of asthma, so the frequency of
“pain intensity” (BP) was almost the same in the range
(66.6 £ 5.6) in patients in the main group and (72.9 + 6.4)
in patients in the group comparison (p> 0.05).

The uncontrolled course of BA imposes a significant lim-
itation on the viabilbity (VT) of patients, which is manifest-
ed by a substantial decrease in this index in patients in the
main group (32.1 + 3.4 points) compared with the group
of CBA patients (46.4 + 2.2) (p < 0.05). Loss of viability
should be considered as a risk factor for the development of
various depressive states associated with asthma, especially
in an uncontrolled course.
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Fig. 3. Anxiety-depressive disorders in patients with bronchial asthma of different levels of disease control according to HADS questionnaire.

In both experimental groups there is a decrease in social
activity of patients (SF), which indicates that patients are
unable to fully socialize in accordance with age, social sta-
tus and needs. However, the most pronounced decrease in
this indicator was observed in patients with UCBA.

Patients in the main group are also found to be lower
than those in the comparison group. Subjective perceptions
of BA patients generalized state of health (GH), was lower
in main group - 1.5 + 3.3 and 56.3 + 2.9 points (p <0.05)
respectively. Mental status (MH) was lowered in patients
of both groups: in the main group to (39.1 + 3.1) points, in
the comparison group to (46.8 + 4.2) points (p> 0,05). The
decrease of this indicator was due to emotional problems,
as in the main group and in the comparison group (37,2 +
6,2) and (8,3 + 16,7) points respectively (p> 0,05).

The integral indices of PCS and MCS were statistically
significantly different in the groups of patients under study
the worst state of the physical and mental health compo-
nent of the main UCBA group (Fig. 1).

Correlation analysis between the values of the param-
eters of QOL and the level of control of asthma showed
the presence of clinically and statistically significant rela-
tionship between them. The most strong connections with
the level of control over BA are defined in the parameters
of “viability” (r = 0.63, p <0.0001) and “physical activity”
(r = 0.61, p <0.001). Other parameters of QOL have less
binding power with the level of asthma control, but also
are influential: the role of physical problems in limiting
life - (r = 0.46, p <0.001); emotional problems in limit-
ing life - (r = 0.42, p <0.001), general health - (r = 0.39,

p <0.0001), mental health - (r =0.36 p < 0.0001) and social
activity - (r = 0.32, p <0.001).

A comparison of the specific QOL index with the help
of the AQLQ questionnaire revealed a significant negative
impact of the uncontrolled course of the illness on the
QOL of patients (Table 2). Uncontrolled asthma patients
activity was touched to a lesser extent, Thus, the indicator
of activity limitation in the main group equals (3.9 £0.2)
points in comparison with the same indicator of patients
in the comparison group (5.9 + 0.5) points (p <0.05). Indi-
cators of symptoms, emotions, environments, and general
QOL in UCBA group were significantly lower than in CBA
group (p <0.05; p <0.05; p <0.05; p <0.05).

The correlation analysis of the relationship between the
course of asthma and the parameters of specific QOL indi-
cates a close correlation between asthma’s control level and
the overall assessment of specific QOL (r = 0.62; p <0.001).

Thus, the dependences obtained have determined the
possibility of some QOL parameters searching, that have
independent predictive value and are informative factors
of the prognosis of asthma control level.

Neuropsychological examinations showed that there
were no cognitive impairments in CBA patients: the total
score on the MMSE scale was 28 (27-29), on the MoCA
scale it equaled 26 (26; 26) (Fig. 2). The results of neuro-
psychological examinations in UCBA patients showed the
presence of slight predemention cognitive impairments.
The overall score on the MMSE scale was significantly
different from the calculated norm (28-30 points) - 26 (25;
27) points (p <0.001) due to the subtests “attention and
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count” and “memory” (p <0.05). The difference between
the scores was statistically significant on MoCA scale, too:
24 (24; 25) points (p <0,05) (Figure 2). The formation of
moderate cognitive impairments in UCBA patients may
be due to frequent hypoxia and with a more common
prevalence of comorbidity among these patients.

The psychological testing with the use of the question-
naire “Hospital scale of anxiety and depression” in the
general population of asthma examined patients revealed
anxiety and depression in 40.84% of cases.

UCBA patients demonstrated a higher level of anxiety (11.5
+ 1.2 versus 6.9 + 1.4, p <0,05), depression (8,3 £ 2,3 versus 5,6
+3,9 ) on HADS scale compared with CBA patients.

Manifestations of anxiety-depressive disorders (ADD)
were detected in 44 (56.41%) patients of the main group,
while in the comparison group, the symptoms of ADD
were observed in 14 (21.88%) cases.

At the same time, clinically expressed ADD according
to the scale HADS in the main group were observed in
35.89% of patients, subclinically expressed - in 20.51%
(mean score 21.7 + 1.4 and 9.4 + 1.2, respectively),
whereas in the second group, the symptoms of clinical
ADD occurred only in 7.81% of cases, subclinical - in
14.06% of patients (mean score 16.1 + 1.1 and 8.2 + 1.3,
respectively) (Fig. 3).

The average inverse correlation between depression se-
verity and the integral index of QOL (r =-0,67, p<0.001), as
well as between the severity of depression and the patients’
assessment of asthma control in asthma control test have
been established, i. e. the more pronounces is depression,
the worse is self - esteem of BA control level (r = -0.49,
p<0.001).

Thus, the identified psycho-emotional features in patients
with UCBA can determine the prognosis of the course of
the disease and justify the expediency of additional diag-
nostic and psychotherapeutic measures.

CONCLUSIONS

1. The influence of clinical manifestations on the subjective
reflection of health in patients with asthma uncontrolled
course was reflected by changes in the physical and men-
tal component by the questionnaire MOS SE-36. It is the
reduction of viability, physical and social functioning is
to be considered as a risk factor for the development of
various depressive states associated with asthma and is
an informative factor for predicting the level of disease
control (r = 0.63, p<0.001, r = 0.61 , p<0.001; r = 0.32,
p<0.001).

2. In patients with bronchial asthma, an increase in the se-
verity and frequency of anxiety and depressive disorders
was found, depending on the level of disease control. The
average force inverse correlation between the degree of
depression and the integral index of QOL (r = -0,67,
p<0.001) is established.

3. The average force inverse correlation between the degree
of depression and the patients assessment of the level of
asthma control was found: the more severe is depression,
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the lower is the self-esteem of the control level of the disease
(r=-0.49, p<0.001), which in its turn reduces asthma’s treat-
ment perception and quality due to the fact that the patient
does not adhere to the regime of taking medications, etc.
4. In the program for the management of BA patients it is
necessary to include in the diagnostic test the detection
of anxiety and depression and to assess the quality of
life. In the case of violations detected, the inclusion of
psychotherapeutics counselings in order to appoint
psychopharmaceutical means is necessary.
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ABSTRACT

Introduction: Currently, the methods of integrated assessment of patient’s condition based on scoring of separate multidirectional changes in subjective clinical and objective
laboratory parameters are used in medical science more and more often.

The aim: Based on the identified differences in clinical manifestations and immunological indicators of patients of different age with chronic tonsillitis and patients with no
signs of ENT pathology, to develop an integral scoring scale as a basis for an objective assessment of the state of patients with (T and the effectiveness of their treatment.
Materials and methods: The clinical signs and immunological factors were evaluated. Patient’s general information, such as age, the presence of allergies, was also taken into
account. Based on the analysis of the data array, a scoring system for assessing the clinical and immunological state of patients was proposed.

Results: The abnormalities in clinical and immunological assessment in adult population with no signs of ENT pathology (control group) are 2.75 times higher than in healthy
children, while in case of chronic tonsillitis the differences between children and adults in terms of integral abnormalities are 1.66 (p<0.05).

Conclusions: Integral scoring assessment of clinical and immunological tests makes it possible to provide more objective evaluation of the state of lymphoid tissue of
tonsils and the immunity in patients with chronic tonsillitis, which may become an objective basis for choosing patient management strategy, as well as for estimating

treatment efficacy.

KEY WORDS: Chronic tonsillitis (CT), scoring system

INTRODUCTION

Currently, the methods of integrated assessment of
patient’s condition based on scoring of separate multi-
directional changes in subjective clinical and objective
laboratory parameters are used in medical science more
and more often [1, 2]. At the same time, the majority of
studies assessing the patient’s condition are not carried
out comprehensively, and the abnormal findings are
presented only in descriptive form without any total
integration of clinical and laboratory signs and a grad-
ed assessment of the severity of abnormalities, which
contributes to subjectivity in the choice of therapy.
Working towards the progress and objectification in
assessing the condition of patients with ENT diseases,
we tried to describe patient’s condition using the case
of assessing clinical and immunological parameters in
patients of different age with chronic tonsillitis (CT) and
patients with no signs of ENT pathology. It is based on
scoring method of assessing the state of patients with
chronic rhinosinusitis suggested by G.D. Tarasova [2],
which we adapted in clinical aspects and significantly
expanded in immunological aspects. The same as in the
parent study, a 4-point scale (from 0 to 3 points) is used
for assessment.
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THE AIM

Based on the identified differences in clinical manifesta-
tions and immunological indicators of patients of different
age with chronic tonsillitis and patients with no signs of
ENT pathology, to develop an integral scoring scale as a
basis for an objective assessment of the state of patients
with CT and the effectiveness of their treatment.

MATERIALS AND METHODS

127 patients with CT and 30 patients of control group
(patients with no signs of ENT pathology) were recruited
in the study. The age of children was 5-18 years, and the
age of adults — 19-55 years.

Radial immunodiftusion technique was used to quanti-
tate serum immunoglobulin (IgA, IgM, IgG), sIgA in the
oropharyngeal secretion. Coon’s method was used to detect
antibodies to connective tissue antigens in patients with
chronic tonsillitis and normal patients.

Test for detection of circulating immune complexes is
based on sedimentation of coarsely dispersed complex
conglomerates of protein origin under the influence of
polyatomic alcohol, namely polyethyleneglycol at a con-
centration of 3.75%. After sedimentation and subsequent
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Table I. Degree of hyperemia of palatine arches

Table V. Number of exacerbations per year

Severity of signs Point Severity of signs Point
No hyperemia 0 No exacerbations 0
Mild hyperemia of palatine arches 1 1 exacerbation per year without ARVI (acute 1
High-grade hyperemia of palatine arches and 5 respiratory viral infection)
mucous membrane of tonsils Exacerbation 2-3 times per year
Hyperemia of palatine arches, mucous membrane 3 Exacerbation > 3 times per year
of tonsils, lateral and posterior pharyngeal walls
Table II. Caseous detritus in tonsillar lacunae Table VI. Concomitant diseases
Severity of signs Point Severity of signs Point
No lacuna content 0 No metatonsillar pathology 0
Very few caseous plugs 1 Chronic diseases of gastrointestinal tract, thyroid gland 1
Mild caseous and purulent discharge from lacunae 5 Chronic kidney diseases, chronic joint diseases with 5
on palpation negative rheumatoid factor test
Purulent content in lacunae 3 Diseases of heart, joints, connective tissues with 3
positive rheumatoid factor test
Table Ill. Tonsillar size Table VII. Body thermometry in case of exacerbation of CT
Severity of signs Point Severity of signs Point
Within the arch line 0 Normal temperature 0
Slightly extending beyond the palatine arches 1 Subfebrile temperature 1
Different sizes of the right and left tonsils extending 5 Temperature is about 38 0C 2
beyond the palatine arches Temperature is > 38
Severe tonsil atrophy 3
TableVIIL. Localimmunity (immunoglobulins, lactoferrin, antiinflammatory
Table IV. State of the anterior lymph nodes cytokines, interferons)
Severity of signs Point Severity of signs Point
Within normal limits 0 No definite abnormalities from age-appropriate 0
Mildly enlarged lymph nodes 1 normal value
Occasionally enlarged and painful 2 Abnormality in one of the parameter 1
Continuously enlarged lymph nodes, occasional 3 Abnormalities in two parameters 2

tenderness on palpation

Abnormalities in three or more parameters

centrifugation, the optical density of the precipitate was
measured using spectrophotometric techniques and eval-
uated in optical-density units.

T-lymphocyte count of different subpopulations was
determined by the method of homogeneous spotting
of antibodies (Ortho, USA) in fluorescence microscope
Olympus (Japan).

The content of nonspecific protective factors in the oropharyn-
geal secretion, such as lysozyme, lactoferrin, IL-1, IL-8, y-IEN,
a-IEN, as well as IgE, IgG, in blood serum was detected by im-
munoenzyme method using Stat-Fax 2100 analyzer (USA) and
corresponding reagents kit produced by Cytokine (Russian Fed-
eration), Vector-Best (Russian Federation), Hyman (Germany),
Assauro (Netherlands). Nephelometer was used to determine
lysozyme concentrations in the oropharyngeal secretion.

All the materials were collected in clinical remission at
8-9 oclock in the morning in the fasted state. The super-

natant fraction was obtained by centrifugation (120g) and
stored at -20°C for 20 days.

In carrying out the research, the principles of bioethics
and the legal requirements and requirements for con-
ducting biomedical research were respected, namely:
the Helsinki Declaration (2000), the Constitution (1996)
and the Civil Code of Ukraine (2006), the Fundamentals
of Ukrainian Health Law (1992), Guidelines for clinical
investigations of the Ministry of Health of Ukraine No.
42-7.0: 2005 “Medicines. Appropriate clinical practice
“(2005), Order of the Ministry of Health of Ukraine
No. 66” On Approval of the Procedure for Conducting
Clinical Trials of Medicinal Products and Examination
of Materials for Clinical Trials and Model Regulations
on the Ethics Commission “(2006), Law of Ukraine No.
3447-IV” On the Protection of Animals from ill-treat-
ment “(2006), which is confirmed by the corresponding
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Table IX. Systemic humoral immunity (antibodies to Streptococcus
pyogenes, levels of immunoglobulins of various classes)

Severity of signs Point
No definite downward abnormalities 0
Abnormality in one of the parameter 1
Abnormalities in 2-3 parameters 2
Abnormalities in more than three parameters 3

Table X. Systemic cellular immunity (T-lymphocytes and their
subpopulations; functional activity of T-lymphocytes, production of
cytokines by mitogens in vitro)

Severity of signs Point
Nothing abnormal detected 0
Abnormality in one of the parameter 1
Abnormalities in two parameters 2

Abnormalities in more than two parameters

Table XI. Factors of innate immunity (number of monocytes, neutrophils,
eosinophils, natural killers, natural killers activity, phagocytic activity)

Severity of signs Point
No definite downward abnormalities* 0
Abnormality in one of the parameter 1
Abnormalities in two parameters 2
Abnormalities in more than two parameters 3

* - upward abnormalities in case of CT occur very rarely, and in our opinion
only during exacerbation

Table XII. Immunopathological factors (circulating immune complex,
antibodies to DNA (Ana-sreen), antibodies to protein-polysaccharide
antigen of connective tissue such as Cole)

Severity of signs Point
No positive response 0
Abnormality in one of the parameter 1
Abnormalities in two parameters 2

Abnormality in three or more parameters

conclusion of the Ethical Committee of Shupyk National
Medical Academy of Postgraduate Education, Kyiv,
Ukraine (2015).

Clinical assessment of the patient’s state was based on the
following signs (Tables I; IT; III; IV; V; VI; VII).

Immunity status assessment was carried out by analyz-
ing immunograms in accordance with the immunoassay
protocols of ENT patients [3]. We investigated 20 different
immunological parameters to identify the most informative
(Tables VIIT; IX; X; XT; XII).

Patient’s general information (Tables XIII, XIV).

Student’s t-test was used for statistical analysis.
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Table XII. Patient’s age (according to the recommendations of the European
Association of Otolaryngologists and Clinical Immunologists, tonsillectomy
is not indicated for children under 5, Gent, 1999).

Severity of signs Point
Mature age (41-55 years) 0
From 19 to 40 years 1
From 8 to 18 years 2
From 5 to 7 years
Table XIV. Allergy of any localization
Severity of signs Point
No allergy 0
Mono-allergy 1
Poly-allergy 2

History of severe allergic reactions

RESULTS
The integral data of clinical and immunological studies of
various parameters obtained in analyzing patients of each
group and shown in points are summarized in Tables XV
and XVI. The comparison was made in the following groups:
children with no signs of ENT pathology (under 18 years),
children with CT at the age of 5-18 years, adult patients
with no signs of ENT pathology and adult patients with CT.
The presented data show that patients of the control group
at an early age have no significant abnormalities in clinical
state of tonsils (mean score — 0.32), while in children with
CT the average score is 1.38. The ratio of these indicators
is 1:4.31. Adult patients with no signs of ENT pathology
have abnormalities in clinical state of tonsils upon a range
of parameters in comparison with a similar group of an
early age, and the average score of clinical signs is 0.28. The
number of clinical abnormalities increases in adult patients
with CT and is 1.52. The ratio of these indicators is 1:5.42.
The most prominent clinical feature of the state of tonsil
in children with no signs of ENT pathology was tonsillar
size (1.6 points). Hyperemia of the arches (0.3 points) and
caseous detritus in lacunae (0.4 points) were less prominent
features. In adult patients with no signs of ENT pathology
the following clinical features of the state of tonsils were the
most prominent: hyperemia of the arches (1.0 point), case-
ous detritus (0.5 points), enlarged anterior cervical lymph
nodes (0.3 points) and tonsillar size (0.2 points) (Figurel).
The data presented in Figure 1 indicate that the leading
clinical sign in healthy donors at an early age is the tonsil-
lar size, and in adult donors it is hyperemia of the arches.
In children and adults with CT, the severity of clinical
signs of the state of tonsils significantly differed only upon
one criterion — hyperemia of the anterior palatine arches
(1.2 points and 2.2 points, respectively). There were no
significant differences in other clinical signs (Figure 2).
As can be seen from Figure 2, the leading clinical sign in
patients with CT at an early age is the presence of caseous
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Table XV. Scoring of clinical signs of patients of different age with no ENT pathology and patients with CT

Mean score
Signs Children of control Children with CT Adults of control Adults with CT
group group
Hyperemia of arches 0.3 1.2 1.0 2.2
Caseous detritus 0.4 2.1 0.5 2.1
Tonsillar size 1.6 0.9 0.2 1.1
Lymph nodes 0 1.8 0.3 1.9
Exacerbation 0 0.5 0.8
Concomitant diseases 0 0.6 0.6
Temperature 0 2.1 20
Average 0.32 1.31* 0.28 1.52%

Note: * - reliable in relation to the control group in each age group (p<0.02).

Table XVI. Scoring of abnormal findings in immunograms of patients of different age with no signs of ENT pathology and patients with CT

Mean score
Signs i
J Childrenof iy iren with T Adults of Adults with CT
control group control group
Local immunity 0 1.7 0.8 23
Systemic humoral 0 0.9 0.6 2.1
Systemic cellular 0.2 0.8 0.7 2.8
Innate immunity 0.2 0.9 1.2 2.6
Immunopathological factors 0 0.2 0.8 2.1
Average 0.08 1.04* 0.82 2.38%
Note: * - reliable in relation to the control group in each age group (p<0.02).
m Hyperemia
m Detritus

Points

Children control group

Adult control group

Size

mLymph nodes

Figure 1. Differences in clinical signs of tonsils in healthy children and adults.

detritus of tonsils and fever response, and in adult patients
with CT it is hyperemia of the arches.

More distinct differences between patients with no signs
of ENT pathology were revealed while studying the immu-
nological parameters of the local and systemic immunity
(Table 16). If children with no signs of ENT pathology had
minor abnormalities (mean value of the scoring assessment
of abnormalities in immunograms - 0.08 points), then in

adult patients with no signs of ENT pathology this value
was 0.82 points (p<0.001). In patients with CT, the abnor-
malities in all parameters of the immune system exceeded
by 2 points (2 or more abnormalities in the indicators of
the state of the immune system), the mean score was 2.38
(p<0.01).

The summing up of the scores of clinical and immuno-
logical studies show the same tendency - the abnormal-
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mMHyperemia
m Detritus

# Size

m | ymph nodes

m Exacerbation

7 Temperature

Children with CT

Adult with CT

Figure 2. Differences in clinical signs of tonsils in children and adults with CT.
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Figure 3. Integral expression of abnormalities in clinical and immunological parameters in patients with CT and patients of control groups of different age.

ities in clinical and immunological assessment in adult
population with no signs of ENT pathology (control
group) are 2.75 times higher than in healthy children,
while in case of CT the differences between children and
adults in terms of integral abnormalities are 1.66 (p<0.05)
(Figure 3).

It can be also noted that in integral clinical and im-
munological assessment of functional state of tonsils in
children with CT, immunological signs are of the same
importance as clinical ones, and in adult patients with
CT they are even more important than clinical signs.
Taking notice of these signs in diagnosis of CT can more
accurately identify the functional reserve of tonsils, and
therefore more objectively determine the indications for
surgical treatment.
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DISCUSSION

In our opinion, the revealed abnormalities in clinical
signs and immunological parameters in children and
adults with no signs of ENT pathology can be due to
individual characteristics of the immune system. These
abnormalities can also be a physiological reaction of the
lymphoid tissue of the pharynx to a constant antigen load
[4, 5], or as a consequence of recurrent diseases of the
pharynx (for example ARI), and can serve as an initial
level of reference.

Clinical manifestations of chronic tonsillitis are often sub-
jective. Unbiased evaluation of the general immunological
status is difficult due to a large number of tests that do not
determine definite changes in chronic tonsillitis. The author
realizes that abnormalities in immunological parameters may
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also be due to another (non-tonsillar) pathology, therefore, the
study involved tests that were more specific and informative
for inflammatory diseases of the oropharynx: a-IFN, sIgA and
antibodies to Streptococcus pyogenes (since the determina-
tion of the total amount of IgA, IgM, IgG is indicative) [5].

The presented materials indicate that using scoring
system of assessment of clinical and immunological signs
one can integrally and therefore more objectively evaluate
the state of patients with pathological processes of tonsils
and the efficacy of their treatment. In our opinion, integral
scoring assessment can also help in choice of treatment
strategy; however it does not exclude further development
and implementation of other tests.

CONCLUSIONS

1. The mean score of clinical signs in children with CT
is 4 times higher than that in children with no signs of
ENT pathology (p<0.02). The average score of clinical
signs in adult patients with CT is 5 times higher than
that in adults with no signs of ENT pathology (p<0.02).

2. The mean score of immunological manifestations in
children with CT is 13 times higher than that in children
with no signs of ENT pathology (p<0.01). The average
score of immunological manifestations in adult patients
with CT is 2.9 times higher than that in adult patients
with no signs of ENT pathology (p<0.01).

3. The mean integral score in children with CT is 5.85
higher than that in children with no signs of ENT
pathology (p<0.05). The mean integral score in adults
with CT is 3.5 times higher than that in adult patients
with no signs of ENT pathology (p<0.05).

4. Integral scoringassessment of clinical and immunolog-
ical tests makes it possible to provide more objective
evaluation of the state of lymphoid tissue of tonsils and

the immunity in patients with CT, which may become
an objective basis for choosing patient management
strategy, as well as for estimating treatment efficacy.
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ABSTRACT

Introduction: Recently, the concept of vascular cognitive impairment, combining all variants of cognitive decline due to cerebrovascular insufficiency, is actively being developed.
This concept goes far beyond traditionally existing ideas about the problem of vascular cognitive disturbances.

The aim of the study is to demonstrate the correlation between the indices of structural and functional rearrangement of the cardiovascular system and the state of intellectual-
mnemonic functions in patients with hypertension.

Materials and methods: A comprehensive survey of 146 patients with hypertension of the Il and Il stage according to ESH / ESC 2013, 2017, 2018 has been performed.
The study included patients with mild and moderate cognitive impairment (Cl). Depending on the state of the cognitive sphere and on the basis of the results of the neuron-
psychological testing, The patients were divided into 3 groups depending on the state of the cognitive sphere and on the basis of the results of the neuron-psychological testing
with further comparisons of their clinical and instrumental data.

Results: According to the results of our study, it has been found that an increase of the signs of cardiovascular remodeling was observed in patients with more pronounced
changes in cognitive activity. The analysis of intracardiac hemodynamic parameters in patients of the studied groups revealed more significant pathological changes in patients
with cognitive impairments than in patients without them. Patients with mild and moderate CI had significantly higher heart rates, left ventricular wall thickness (LV) which
led to impairment of the diastolic function of LV and had already been registered in patients without cognitive dysfunction. Moreover, it increased with the appearance (mild)
and growth of the degree (moderate) cognitive impairment.

The average daily values of BP (SBP, DBP) in patients of all studied groups significantly exceeded the recommended norms, while in patients with moderate Cl these rates
were significantly higher than those in the group with mild CI (p = 0.028). In addition, the variability of systolic blood pressure was increasing simultaneously with the
deterioration of cognitive function of our patients. Also, signs of remodeling were being observed during the study of the state of peripheral vessels (increase of peripheral
resistance, pulsation index, linear velocity and thickening of the intima-media complex), which is the main cause of cognitive impairment and causes their appearance
and reflects their degree.

Condlusions: The presented study revealed a clear correlation between the degree of cognitive impairment and the degree of changes in the daily blood pressure profile, the
most important of which were the average daily systolic blood pressure and systolic blood pressure variability.

On the basis of the conducted research, in the future it will be possible to predict the level of the cognitive sphere involvement, depending on the state of the daily blood pressure

profile, changes of the ventricle and vessels geometry, which will enable timely diagnosis of cognitive impairment and the prescription an adequate therapy.

KEY WORDS: cardiovascular remodeling, cognitive impairment, antihypertensive therapy

INTRODUCTION

Over the last decades hypertensive and ischemic heart
diseases have become the worldwide epidemic, being
risk factors for the development of cerebrovascular
complications [1, 2]. According to epidemiological data,
at least 50% of people over 55 complain of decreased
memorization ability [3]. Moreover, 1% of them prog-
ress to dementia during one year, and 12-42% - within
1-5 years [4].

Recently, the concept of vascular cognitive impairment
(CI), combining all variants of cognitive decline due to
cerebrovascular insufficiency;, is actively being developed.
This concept goes far beyond traditionally existing ideas
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about the problem of vascular cognitive disturbances [4].
Arterial hypertension (AHT) and atherosclerosis are the
main causes of vascular brain damage, leading not only to
acute cerebrovascular accidents, but also to chronic pro-
gressive brain damage, impairment of cognition being one
of its major symptoms [5, 6]. Hypertension is considered
to be a risk factor not only for stroke but also for memory
troubles and impaired cognitive functions, representing
one of the most common abnormalities in elderly and
senile individuals [1, 7, 8].

The magnitude of cerebral blood flow is directly propor-
tional to perfusion pressure, which is determined by the
difference between average values of arterial blood pressure
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and intracranial pressure. High instability and variability of
blood pressure, high pulse pressure, frequent hypertensive
crises, and, consequently, chronic uncontrolled arterial hy-
pertension are the main factors leading to the development
of multiple severe disturbances in cerebral vessels [9, 10, 11].

In patients with hypertension neuropsychological tests
demonstrate decreased cognitive function as compared
to individuals with normal blood pressure (BP) [12, 13,
14, 15, 16].

Structural and functional changes of vessels in AHT are
independent causes of cardiovascular complications and
adverse prognosis. Development of vascular remodeling
is determined by interaction between components of he-
modynamic load and activation of neurohumoral systems
related to inherited predisposition of polygenic nature (7,
17,18, 19].

In long-term hypertension, multiple structural and func-
tional changes in the heart and vessels develop, reflecting
both compensation mechanisms of hemodynamic disor-
ders and their pathological changes [17, 20]. Myocardial
remodeling develops already at the earliest stages of car-
diovascular disease continuum, being one of independent
risk factors for cardiovascular morbidity and mortality [15,
21]. According to Y.N.Belenkov (2002), remodeling of the
left ventricle (LV) implies its structural and geometrical
changes, including hypertrophy and dilatation processes,
which lead to changes in geometry, sphericity as well as
systolic and diastolic dysfunction.

Morphological changes in LV remodeling process - ac-
tivation of certain genome units, molecular, cellular and
interstitial changes - occur at all levels of structural or-
ganization of the heart. Cardiac remodeling leads to the
development of heart failure, increased electrical instability
of myocardium and, consequently, the development of fatal
arrhythmias as well as significantly increased risk of cardio-
vascular mortality [8, 15, 22]. Processes occurring in blood
vessels are similar to those in heart muscle: hypertrophy of
smooth muscle cells, increase in fibroblast number, collagen
structure changes with resultant thickening of all vessel wall
layers, increased stiffness and rigidity, endothelial dysfunc-
tion and atheroscleroticlesion [9, 10, 11, 23]. Remodeling of
cerebral blood vessels causes the damage of brain as a target
organ in hypertension. Chronic decrease of cerebral perfu-
sion as a result of both ischemic and hypertensive diseases
results in cognitive disorders, their severity determining
the patients’ social adaptation and quality of life [17, 24, 25,
26]. Considering the similarity of pathological processes
occurring both in heart vessels and cerebral and peripheral
blood vessels in cardiovascular disease (in the context of
understanding of cardiovascular disease continuum), it is
reasonable to suggest the existence of certain correlations
between the processes of cardiovascular remodeling and
their direct consequences - cognitive impairment.

THE AIM
The aim of the work is to study parameters of cardiovascu-
lar remodeling in the patients with hypertension depending

on the presence of cognitive impairment and the degree
of their severity.

MATERIALS AND METHODS

146 patients with hypertension (HT) took part in the
study. 100 patients (68.5%) had HT of the second stage
and 46 patients (31.5%) had the third stage, besides, in
the history of 20 (13.7%) of them there was a sharp vio-
lation of cerebral circulation and in 18 (12,3%) patients
had myocardial infarction. Heart failure (HF) of stage
I was diagnosed in 87 patients (59.6%), HF of stage III
was diagnosed in patients (31.5%) in 46 patients and 14
(9.6%) had no HF symptoms. The average age was 53.4
+ 0.9 years.

The study did not include patients with a «fresh»
stroke (not less than 6 months), craniocerebral trauma,
severe renal and liver disorders, HF and the III stage,
with existing hereditary diseases with a clinical picture
of intellectual disorder, with symptoms of the II and III
of dementia, as well as patients who have been abusing
alcohol, drugs or excessive use of drugs that can provoke
cognitive impairment.

The patients with cognitive impairment (CI) of mild and
moderate degree were the main criteria for the inclusion
into the study. The diagnosis of CI and the determination
of its degree were carried out on the basis of generally
accepted criteria as the patients were included into the
study. The following methods were used: a short scale for
assessing the psychological status of the MMSE (according
to Folsteinetal., 1975) [3, 5] which can be used to diagnose
the presence of cognitive impairment, score outcomes in
the range of 24 to 30 points and Schultt’s tables to determine
the stability of attention , dynamics of efficiency, efficiency
of work and degree of development.

The initial blood pressure level and antihypertensive
effect of therapy were evaluated using daily blood pressure
monitoring (DMBP). Outpatient monitoring of BP was
performed using AVRM-04 (“Mediteh”, Hungary). The in-
tervals between measurements were 15 minutes from 7.00
to 22.00 and 30 minutes at night - from 22.00 to 7.00. The
following indicators were evaluated: the average daily sys-
tolic blood pressure (SBP), the average daily diastolic blood
pressure (DBP), the time index for the increase of systolic
and diastolic blood pressure (TI SBP, TI DBP) - «pressure
load», a percentage of measurements from the total amount
at which the value of BP exceed «normal» values - in the
daytime - 140/90 mm Hg., at night it is 120/80 mm Hg.
Accordingly, the daily indexes of BP (TI SBP, TI DBP), the
variability of systolic and diastolic blood pressure per day
(VBP BP, VBP DBP), respectively, the speed of morning
rise ( SMR SBP, SMR DBP) from 5 to 10 a.m., which was
calculated as the difference between the maximum and the
minimum values. The analysis of the DMBP indicators for
determining the degree of hypertension was conducted in
accordance with the recommendations of the European
Union of Cardiologists.

The determination of the morphological and functional
state of the vessels was carried out by the duplex scanning
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and color Doppler blood flow mapping in a generally
accepted manner [27]. Common, internal and external
carotid arteries (CA) were investigated. The artery passage,
vascular geometry, the state of the intima-media complex
of CA, the presence of changes, their severity and structure,
as well as the linear and volumetric speed of blood flow in
the common CA (CCA). The vessel diameter (mm), the
thickness of intima mediums (IMT) of the vessel (mm), the
presence, localization and size (diameter) of atherosclerotic
plaques (mm), maximal stenosis of carotid arteries in%,
linear velocity of blood flow (V, m / c), pulsation index
(Pi), index of peripheral resistance (Ri) were determined
in every patient.

The following echocardiographic parameters were de-
termined for evaluation of the state of the left ventricle:
end-diastolic dimensions and volumes with indices de-
termination (iEDV, iESV), the ejection fraction (EF), the
interventricular septal thickness (IST) and the posterior
wall thickness of the left ventricle in the diastole (LVP-
WTd). With the same purpose the relative wall thickness
(RWT) and the heart beat index (iB) using the standard
calculation methods, the transverse size of the left atrium
with the definition of the index (iLA) and the index of
the myocardial mass of the left ventricle iLVMM ) were
calculated.

Left ventricle diastolic function was evaluated according
to the pulsed Doppler echocardiography. The following
indiced of transmitral blood flow were determined: the
maximum velocity of early diastolic filling (VE), late dia-
stolic filling (VA) and their ratio (VE / VA), the retardation
time of early diastolic filling (Tdec) and the isovolumic
relaxation time (IVRT).

The patients were divided into 3 groups depending on
the state of the cognitive sphere and on the basis of the
neuron-psychological testing results. The first group of
30 patients with HT who did not have signs of cognitive
impairment were included in the study as a «comparison
group». The second one included 78 patients (53.4%) who
had mild cognitive impairment (MCI), the third group -
38 patients (26%) with moderate cognitive impairment
(MCI) [14].

Statistical processing of the study results was conducted
using the variation statistics method and the program
StatSoft «Statistica» v. 6.0 due to the recommendations
[28]. The obtained results were presented: 1) quantitative
values - in the form of median and interquartile scale (25
and 75 percentiles); and 2) relative values (reflecting the
sign frequency in the sample) in the form of percentages
(%).The indicator dynamics against the background of
treatment was presented as a percentage of indicators in-
crement, which was calculated according to the formula
- indicator increment (%) = [(initial value - value after the
treatment) / value after the treatment] - 100%.

RESULTS AND DISCUSSION
The analysis of the parameters of intracardiac hemody-
namics in patients of the studied groups revealed more
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significant pathological changes in patients with cogni-
tive impairment (the 2" and 3™ groups) than in patients
without them (group 1 (Table I)). Patients with mild and
moderate CI had significantly higher heart rates, which was
manifested in relatively large indexes of iEDV (p = 0.040),
iESV (p = 0.038), and iLA (p = 0.048). These indicators
clearly highlighted the presence of the heart remodeling
in patients with cognitive impairment. Interestingly, these
rates were significantly higher in patients with moderate
cognitive impairment than in patients with mild changes
in intellectual-mnemonic activity. That is, in these patients
the degree of remodeling of both LV and LA was increasing
simultaneously with cognitive changes. These changes were
confirmed by the existence of close correlations between
iLA and iEDV and the degree of cognitive impairment
(p <0.0001). The changes of the size and volume of the
left ventricular cavities were accompanied by changes of
the wall thickness of the lungs in patients with HT with
varying degrees of cognitive impairment: the WT score was
significantly higher in patients with moderate CI than in
patients with mild CI (p = 0.011), which also indicates on
a more significant remodeling of LV in patients with more
severe cognitive dysfunction.

The increase of the left ventricular cavity size and thicken-
ing of its walls in patients with HT resulted in a disturbance
of the diastolic function of LV, which was already registered
in patients without cognitive dysfunction and was increas-
ing due to the appearance (mild) and increased degree of
cognitive impairment (moderate) (Table I). These particular
changes were presented by the time parameters of transmi-
tral blood flow which characterize diastole (iVRT and Tdec).

The ratio of the rate of early and late diastolic filling
E / A became reliable only while comparing the 2" and
3 groups, that is in patients with mild and moderate CI
(p = 0.017). There was no significant difference between
the study groups in terms of the contractile function of
LVEF %, which is probably due to a more significant vas-
cularization of patients with intellectual-mnetic disorders
than to heart muscle damage.

The real picture of the digital values of blood pressure
received at DBPM is significantly different from the values
of «office» BP at the reception of a doctor, which is con-
firmed by numerous studies. Therefore, DBPM was per-
formed in order to determine the degree of hypertension
to all patients. The average daily values of BP (SBP, DBP)
in patients of all studied groups significantly exceeded the
recommended norms. Moreover, in patients with moderate
CI these rates were significantly higher than those in the
group with mild CI (p = 0.028) (Table II). Average indica-
tors of 24-hour monitoring obtained in normal conditions
of life clearly correlate with organ effects such as acute
(stroke, heart attack) and chronic (cognitive dysfunction,
cardiac remodeling and vessel nephropathy, retinopathy)
[6,7,9,29] . Thus, in our study, we found close correlations
between the daily average systolic blood pressure and the
severity of cognitive impairment (p = 0.041).

Many systems of the body participate in the formation
of the variability of BP (VAR SBP, VAR DBP), though the
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Table I. Echocardiographic parameters in patients with hypertension and different degrees of cognitive impairment

Index 1st group 2nd group 3rd group . g e
(No CI) (light CI) (moderate Cl)
mn:Lsz 20,5 (19,0; 23,0) 21,0(19,0; 23,5) 23,2(22,0; 26,6) 0,37 0,037 0,048
iEDV, ml / m2 65,7 (58,0; 85,3) 63,0 (54,0; 75,0) 59,7 (54,0; 72,0) 0,21 0,025 0,04
iESV, ml/ m2 30,0 (21,0; 35,0) 27,0(21,0;33,0) 25,5(20,0; 29,5) 0,38 0,023 0,038
iHB, ml / m2 33,4(29,0;41,0) 36,0 (30,0; 42,0) 35,0(27,3;42,4) 0,79 0,68 0,61
EF, % 56,8 (52,7;71,0) 55,6 (49,7; 64,4) 58,5 (50,0; 64,0) 0,26 0,61 0,36
LVPWTd, mm 12,0(11,0; 13,0) 12,0(11,0; 13,0 12,1(11,3;13,0) 0,89 0,77 0,43
IVSTd, mm 13,0(11,0; 13,0 12,0(11,0; 13,0) 12,4(12,0; 13,6) 0,67 0,59 0,43
iLVMM, g / m2 124,2(102,0;140,0) 130,0(105,2;149,1) 131,6(117,3; 141,1) 0,65 0,36 0,51
RVT, unit 0,47 (0,46; 0,54) 0,47 (0,43;0,52) 0,51(0,47;0,56) 0,61 0,022 0,011
E/A, unit 1,2(0,80; 1,9) 1,1 (0,58; 2,1) 0,81(0,51; 1,4) 0,46 0,009 0,017
Tdec, mc 153,0(135,0; 171,0)  172,5(143,0; 188,0) 188,0(165,0; 206,0) 0,041 0,007 0,036
IVRT, mc 77,0(62,0; 100,0) 85,0(65,0; 101,0) 92,0(61,0; 110,0) 0,04 0,039 0,043

Notes: the data of quantitative indicators are presented as M + m - the average value is the mathematical error of the average and as Med (per25; per75)
- the median and interquartile scale (25 and 75 percentiles).

Table I1. DBPM indices in patients with hypertension and various degrees of cognitive impairment.

1st grou 2nd grou 3rd grou
Index group : grotp grotp P1-2 P1-3 P2-3
(No CI) (light CI) (moderate Cl)
144,0 151,0
SBP, mm Hg 142,0(125,0;150,0) (136,0; 160,0) (136,0; 172,0) 0,42 0,011 0,028
DBP, mm Hg 82,0(74,0;91,0) 84,9 (76,7;92,0) 89,5(78,0;97,1) 0,3 0,02 0,028
TI SBP, % 26,5 (16,0; 40,0) 33,0(27,0;51,00 38,5(22,0;51,0) 0,026 0,039 0,017
TI DBP, % 18,0 (12,0; 30,0) 19,5(14,0; 36,00 28,0(7,0;41,0) 0,09 0,007 0,012
VAR
14,5 (12,5; 18,0) 15,9 (14,2; 20,00 17,4(12,5;25,1) 0,014 0,0007 0,005
SBP, mm Hg
VAR
12,6 (9,9; 15,0) 12,1(9,9;15,2) 13,7(11,9;16,9) 0,21 0,09 0,18
DBP, mm Hg
SMR
10,0 (7,0; 15,0) 10,5(7,0;14,0) 14,5(10,0; 19,0) 0,74 0,018 0,031
SBP, mm Hg
SMR
10,0 (6,0; 14,2) 9,0 (5,0; 13,0) 10,0 (6,0; 14,0) 0,23 0,85 0,52
DBP, mm Hg
DI SBP,% 8,6 (5,5; 12,0) 8,2(3,7;12,2) 8,3(4,4,11)9) 0,84 0,68 0,91
DI DBP,% 13,5(8,0;15,7) 12,3(9,8; 16,5) 11,4 (8,9;13,0) 0,16 0,044 0,08

Notes: the data of quantitative indicators are presented as M + m - the average value is the mathematical error of the average and as Med (per25; per75)

- the median and interquartile scale(25 and 75 percentiles).

dominant role is given to the central nervous mechanisms,
that is to the daily periodicity of excitation and inhibition in
the cerebral cortex. The variability of the general peripheral
blood vessel resistance, cardiac output, heart rate plays the
role in the formation of fluctuations of blood pressure at
the systemic level. At the regional level it is a change in
the need for blood supply to the brain and other organs
during the day. At the molecular level, the variability of
blood pressure is influenced by circadian activity of baro-

and chemoreceptors, alpha and, especially, beta adrenergic
receptors. In 75% of patients with HT there is an increased
VAR of BP at night, which decreases with the progression
of the disease and the involvement of target organs. Inves-
tigating the role of BP variability, it has been shown that
the increase in VAR BP has a strong correlation with the
severity of BP, the early development of left ventricular
hypertrophy and its diastolic dysfunction, as well as the
retinopathy and angiopathy of vessels of the brain that is the
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Table I11. The indicators of Doppler study of extracranial vessels in patients with hypertension and different degrees of cognitive impairment

1st group 2nd group 3rd group

Index (No CI) (light CI) (moderate Cl) P1-2 P1-3 P2-3

V, m/s 0,70 (0,63;0,79) 0,77 (0,67; 0,88) 0,82 (0,78;0,99) 0,012 0,004 0,028

Ri 0,71 (0,68;0,73) 0,72 (0,69; 0,75) 0,72 (0,68; 0,76) 0,14 0,08 0,64

Pi 1,60 (1,34; 1,75) 1,74 (1,49; 1,82) 1,77 (1,58; 1,84) 0,009 0,0007 0,07

IMT, mm 0,80 (0,80; 1,05) 0,92 (0,84;1,12) 0,95 (0,90; 1,20) 0,005 0,001 0,031

Total amount of atherosclerotic 100:2) 2(1:2) 3(3;4) 014 0,007 0,022

plaques

Frequency of registration of 12 (40,0%) 54.(69,2%) 32 (84,2%) 0005  <0,0001 0,08
atherosclerotic plaques in %

Maximal stenosis of carotid arteries in% 20 (0; 40) 25 (15; 40) 30 (30; 60) 0,09 0,006 0,01

Cl basis [16, 17, 30]. Thus, there is every reason to consider
increased VAR SBP as an independent risk of affecting
target organs and the development of complications in hy-
pertension. According to the received data, the variability
of the systolic blood pressure increased concurrently with
the deterioration of the cognitive function. In addition, we
have received a close correlation between the degree of CI
and VAR SBP (p <0.001).

The increase of the average daily SBP and VAR SBP in
patients with cognitive impairments also led to an increase
in the time index (IT SBP) in these patients. What is more,
the degree of CI growth correlated with the magnitude of
IT SBP. The duration of the increase of the blood pressure
during the day (IT) characterizes the hyperbaric load on
target organs more accurately than the mean values of
blood pressure. Numerous studies have shown that the
duration of the increase of BP is a more important risk
factor for cardiovascular complications: a close correlation
between the iLVMM, the maximum left ventricular filling
rate and left ventricular index [15, 16, 17, 25, 26] has been
established.

The Framingham study, which is considered to be a
benchmark for epidemiological studies, has revealed the
importance of the early rise of BP in the occurrence of such
complications of hypertension as strokes, heart attacks and
sudden death, the risk of which was 70% higher in the early
hours compared to other periods of the day. According to
data of our study, the value of the speed of morning rise
(SMR) in patients with the moderate CI was significantly
higher than in patients of the first two groups (p = 0.031)
(Table IT). Thus, the deepening of the daily profile of blood
pressure in patients with HT resulted in an increase of
cognitive impairment, which can possibly be considered
as a brain damage during hypertension.

The combination of elevated blood pressure with athero-
sclerotic damage of carotid arteries which often coexists and
determines the high risk of cardiovascular complications in
such patients is particularly unfavourable. There is evidence
that even a small amount of their atherosclerotic lesions has
the same importance in the development of cerebral complica-
tions, as well as hemodynamic-significant stenosis [17. 19, 20].
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The index of «intima-media», which is measured during
sonography or duplex examination of extracranial vessels,
is the most important and the earliest indicator of the de-
velopment of the atherosclerotic process [19, 20, 31]. The
peculiarities of the vascular bed remodeling in patients
with coronary artery disease and HT can, in turn, deter-
mine the likelihood of the development of cerebrovascular
complications in this category of patients [24]. There is
information about the correlation between the thickness
of intima-media (IMT) and the type of ischemic stroke,
the size of the ischemic focus and its localization [29]. It
is believed that the more IMT is the higher the probabil-
ity of stroke. In addition, the absolute magnitude of IMT
progressively increases in proportion to the age and the
duration of hypertension.

The indices of the pulsation index (Pi) and index of pe-
ripheral resistance (Ri), which are indirect evidence of the
increase in the value of peripheral resistance of the brain
vessels, increased with the extent of the occurrence and
growth of violations of the cognitive sphere in the studied
groups. In addition, the linear velocity of blood flow in
the carotid arteries increased with the same regularity
(V, m / s). The mutual growth of vascular resistance and
blood flow velocity in them due to vascular remodeling
as a result of both excessive pressure and atherosclerosis
is the leading pathogenetic mechanism of occurrence of
both chronic cerebral hypoperfusion and acute cerebro-
vascular disorders.

There also were IMT different values in the studied
patients with different degrees of cognitive impairment:
this rate increased with the increase of these violations
with significant differences between all groups (p = 0.005,
p =0.001, p = 0.031). Importantly, if the IMT did not ex-
ceed the norm (0.8 mm) in patients without deviations of
the cognitive activity, it was already greater than normal
(0.92 mm at normal to 0.9 mm) in patients with mild
CI and even more ( 0.95 mm) in patients with moderate
cognitive impairment even more ( 0.95 mm) (Table III).
According to the presented study, close correlation between
IMT and the degree of cognitive impairment (p <0.0001),
as well as between the total number of atherosclerotic
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plaques (p = 0.0008) and maximal stenosis of carotid
arteries (p <0.0001) with the presence and degree of CP
have been received.

CONCLUSIONS

1

. The current study revealed a clear correlation between

the degree of cognitive impairment and the degree of
changes in the daily blood pressure profile, the most
important of which were the average daily systolic blood
pressure and systolic blood pressure variability.

. The occurence and the degree of cognitive impairment

closely correlate with changing the geometry of the left
ventricle, which confirms the existence of a common
process of cardiovascular remodeling, the manifestation
of which is the hypoperfusion of target organs with the
development of their dysfunction.

. Remodeling of brain vessels due to arterial hypertension

and atherosclerosis, determined by the vascular Doppler,
is the main cause of cognitive impairment, causes the
appearance and reflects their degree.

On the basis of the conducted research, in the future it
will be possible to predict the level of the cognitive sphere
involvement, depending on the state of the daily blood
pressure profile, changes of the ventricle and vessels ge-
ometry, which will enable timely diagnosis of cognitive
impairment and the prescription an adequate therapy.
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ABSTRACT

Introduction: The right to life — is natural inherent human right, the fundamental principle of the existence of mankind, recognized by all civilized countries. It is enshrined
in numerous international and national legal acts as the most important benefit of a man. However, there are discussions about the use of euthanasia. Therefore, the problem
of the legalization of euthanasia requires careful study.

The aim: The purpose of this article is to analyze and systematize existing problems of the legalization of euthanasia. The main objective of the article is to study the legal
grounds for the introduction of euthanasia in the context of realizing the right to life, to study the content of palliative care, to distinguish the barriers to its development, and
to formulate propositions for their elimination.

Materials and methods: Theoretical (analysis, synthesis, generalization, systematization, etc.) and empirical methods (observation, survey, classification, etc.) were used in
the course of the research.

Results: The author has revealed the negative attitude of medical staff to the possibility of using different forms of euthanasia during the study. The reasons for the
positive attitude of patients, who were in the thermal stage to the euthanasia, have been determined. It has been established that the correction of most causes
leads to a significant reduction in the percentage of positive attitude to euthanasia. The arguments of opponents and supporters of the legalization of euthanasia
procedure have been analyzed. On this basis the author has proved the objective absence of legal grounds for the legalization of euthanasia procedure and direct
violation of human rights to life.

Conclusions: The author has proved the expediency of the development of palliative care as an alternative to euthanasia, has outlined the obstacles to its development, has
offered to develop regulatory base for the legal regulation of the provision of palliative care, to establish the National Coordination Council on palliative and hospice care, to

form the system of state control over the quality of provision of palliative care and observance of the rights of patients.

KEY WORDS: euthanasia, palliative care, the right to life, the rights of patients

INTRODUCTION

The right to life - is natural inherent human right, the
fundamental principle of the existence of mankind, recog-
nized by all civilized countries. It is the greatest, the most
important benefit and holds the key position in the system
of human rights. It is enshrined in numerous international
and national legal acts. Thus, the Art. 3 of the Universal
Declaration of Human Rights states: “Everyone has the
right to life, liberty and security of person” [1], the Art.
2 of the Convention for the Protection of Human Rights
and Fundamental Freedoms states that the right to life is
protected by law and no one can be deprived of it inten-
tionally [2], the Art. 27 of the Constitution of Ukraine
states: “Every person has the inalienable right to life. No
one shall be arbitrarily deprived of life. Everyone has the
right to protect his or her life and health, the lives and
health of other persons against unlawful encroachments”
[3]. The right to life is also guaranteed by the Art. 281 of
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the Civil Code of Ukraine [4]. The laws of most countries
provide protection for the right of their citizens to life.
The right of citizens to stop or restrict their own or an-
other’s life is not indicated anywhere. However, despite
the above, as well as the position of the European Court
of Human Rights on the inadmissibility of the euthana-
sia’s legalization in recent decades, there are discussions
about its application have revived in many countries [5; 6;
7; 8]. We are talking about the practice of stopping a life
of a person who has an incurable disease by a physician
to meet his request in a painless or least painful form to
stop the unbearable suftering. Of course, the increased
interest in the issue of euthanasia can be attributed by
the rapid progress in the development of technology and
medicine, the introduction of robotics, methods of life
support, etc. [5, p. 391]. However, the issues of the legal-
ization of euthanasia require careful study. It should be
noted that despite the liberal attitude of certain countries
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to euthanasia, most scholars and practitioners perceive it
negatively [9; 5; 8; 10; 11].

Euthanasia in most world countries is either not foreseen
by law or prohibited by law [10; 5]. However, there are
countries that have recognized the human right to death
at the legislative level and do not consider euthanasia as
a criminal offense (Netherlands, Belgium, Luxembourg,
Federal Republic of Germany, Finland, Switzerland, Swe-
den, the states of Oregon, Missouri, New Jersey, Vermont,
Washington, Montana, Georgia of the USA) [5; 10], and
in this regard prompted a new wave of discussions on the
legalization of euthanasia.

THE AIM

The purpose of this article is to analyze and systematize
existing problems of the legalization of euthanasia. The
main objective of the article is to study the legal grounds
for the introduction of euthanasia in the context of realizing
the right to life, to study the content of palliative care, to
distinguish the barriers to its development, and to formu-
late propositions for their elimination.

MATERIALS AND METHODS

In October-November 2018, a survey was conducted,
where 36 people at the age of 47 years and older were
interviewed through a formal interview. Besides, based
on the analysis of international standards, current na-
tional and international legislation, journalism, analytical
materials, and sociological surveys, one systematized ap-
proaches of supporters and opponents of the legalization
of euthanasia. The lack of legal grounds for legalizing the
euthanasia procedure and a direct violation of the right
of a person to life was also systematized. The scope of the
rights for palliative patients was defined by the method of
legal analysis. The comparative and legal method allowed
to reveal the shortcomings of national legislation on the
legal regulation of the provision of palliative care and to
develop propositions for their elimination. The author of
the article also used methods of statistical, comparative
analysis, dialectic, extrapolation, etc.

RESULTS AND DISCUSSION

“Declaration on euthanasia”, which stated that the de-
liberate deprivation of the patient’s life at his request
or at the request of his relatives should be considered
unethical [12], was adopted in October 1987 by the 39th
World Medical Assembly (Madrid, Spain). The official
position of the medical community in the United States,
expressed by the American Medical Association, also
rejects euthanasia: “It is incompatible with the prohibition
of using medical devices to cause the death to a patient”.
The American Medical Association by forbidding its
members to participate in euthanasia put forward the
following slogan: “Physicians should not be execution-
ers” [13, p. 213].
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The attitude of medical staff to the possibility of using
different forms of euthanasia can be demonstrated by
an example of a conducted in 2014 survey of doctors in
Chernivtsi (Ukraine). 46% of respondents were against
euthanasia, and 17% of respondents refused to answer. 45%
of the respondents expressed extremely negative attitude
towards the use of any types and forms of euthanasia. Al-
most 64% of physicians were not personally ready to realize
the request of a patient to go away from life. Consequently,
every second respondent, in case of the adoption of the
relevant law on euthanasia, is not ready for moral and legal
liability for the possible consequences of the application
of such a law. The vast majority of physicians do not at all
imagine the circumstances and methods of implement-
ing active euthanasia in their activities, considering it as
dehumanised phenomenon. Even the formal permission
of active euthanasia, according to physicians, can lead to
a paralysis of the process of modernization in the health
care sector [14, p. 151].

A study conducted in the Netherlands revealed the causes
of the positive attitude of patients to euthanasia who were
in the thermal stage. The data is presented in Fig. 1

Pain as the main reason for a favorable attitude to euthanasia
was named by 56% of patients in Ivano-Frankivsk Regional
Clinical Center for Palliative Care (a survey was conducted in
October-November 2018, where 36 persons were interviewed
by the method of formal interviewing at the age of 47 and older).

Palliative care, which in the modern sense is considered as
a complex system of measures of medical, social, spiritual and
psychological nature aimed at the comprehensive support of a
patient, in case if the disease can not be treated, can be solved
by the problems facing by incurable dying patients and their
families. That is, palliative care is a legitimate alternative to eu-
thanasia and one of the ways to realize the right of citizens to life
and to receive adequate medical care in any illness or condition.

Unlike specialized medical intervention aimed at curing
a disease, palliative care is aimed at alleviating the physical
condition of a patient (overcoming the pain and eliminating
other negative manifestations of the disease), maintaining his
spiritual and emotional condition, as well as improving the
living conditions of a patient and his environment.

Back in 1989, the WHO Committee of Experts stated in its
official report: “With the development of modern methods of
palliative treatment, the legalization of voluntary euthanasia
is not mandatory. Today, when there is an alternative to death
accompanied by a pain, it is necessary to focus on the imple-
mentation of the program of palliative care, but not to admire
the struggle for the legalization of euthanasia” [15, 55-56].

The conducted studies allow us to make assumptions about
the expediency of palliative care development as an alternative
to euthanasia. Palliative medicine has a real opportunity to
demonstrate the effectiveness of measures to minimize the
pain, to correct the psychological state of both a patient and
his family members. It should also be noted that medical tech-
nology today allows us to actively fight against pathological
conditions, the treatment of which was quite problematic 10-15
years ago. It should also be noted that palliative medicine is not
able to completely overcome suffering yet, but the correction of
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Reasons of patients' positive attitude
to euthanasia

H Intolerable situation

W Fear of future suffering
Loss of dignity

# Dependence on others

# Fatigue from life

Fig. 1. Results of the patients survey

most causes leads to a significant reduction in the percentage

of positive attitude to euthanasia.

In the context of the above, we consider it appropriate to
systematize the positions of opponents to the legalization of
euthanasia procedure. Arguments of supporters to the legaliza-
tion of euthanasia are provided in previous works of scholars
[5; 16], however, the arguments of opponents of the legalization
of euthanasia procedure have not been practically revealed by
them. So, why the majority opposes:

1. Through religious beliefs, which are the first inhibiting factors.
Despite the difference in denominations in the world, virtu-
ally all of them prohibit intentional murder, suicide, arguing
that “God gave life, and he disposes it” [17].

2. Permanent fight against fatal diseases allows medicine forge
ahead, to develop, to seek new drugs and methods of treat-
ment, and the introduction of euthanasia can greatly slow
down this process.

3. Possible problems with physically disabled people, which are
a “burden” for others. Their defects can serve as an occasion
for social pressure and coercion for “light death”

4. Euthanasia can easily become one of the methods of killing,
and also lead to abuse of official position, bribing of medical
personnel, deliberate harm, etc.

5.1t is extremely difficult to understand when a patient really
wants to die. Stress, prolonged depression, public pressure or
threats can all be the reason for applying for the procedures
permission. However, it is difficult to predict whether a
person will refuse to go from life and will decide to continue
it even in suffering, at the last moment of the procedure of
euthanasia.

6. The cases of miraculous healing are completely excluded.
Medicine counts hundreds of cases when a doomed patient
suddenly got on his hind legs after a severe form of cancer or
awoke after 20 years of coma: health returned when nobody
had any hope.

7.1t is worth saying that the murder of a patient is completely
contrary to the Oath of Hippocrates, which says that a phy-
sician should not give a deadly mean and show the ways to
achieve death. It is this factor that causes a lot of controversy
in making decisions among physicians.

8. Relatives of persons, who are in a difficult situation, in case
of the legalization of euthanasia, may abuse their rights for
the purpose of property enrichment.

9. A formal permit for euthanasia may promote unfairness in
the provision of medical care to such patients.

10. The decision about euthanasia can be done hastily and
not balanced under the influence of the desire to get rid of
suffering not so much yourself, but the people around you,
first of all, their loved ones.

11. The criterion of incurability is difficult to determine, then
one can expect from the science the healing from serious
illness and reducing the suffering of patients.

12. One of the most serious arguments against euthanasia is
the risk of misuse of medical personnel and neglect of their
duties, as well as a particularly dangerous possibility of a
diagnostic medical error.

“I'am a handicapped person and I do not support the right to

die for one very important reason” - this is the title of the article

published in “The Independent”. The author, James Moore, suf-
fers from severe physical disabilities and drug and medical in-
terventions in order to “live” and to make him pain-controlled.

Despite this, he opposes the notion of so-called “right to death”

[7]. The event, entitled “Deep End of Life in Europe”, has been

recently held in the European Parliament (EP). It was arranged

by Hilda Wutmanns, a member of the Belgian Parliament and

a member of the Alliance’s Parliamentary Assembly (Alliance

for Liberals and Democrats of Europe). Mrs. Wutmanns ad-

vocates euthanasia, namely the idea of “a decent end to life as
the fundamental human right” According to her, countries that
have legalized this right “more love their citizens’, which leads
to amore “positive approach” to death [7]. The question is how
this love is expressed? Common sense says that loving someone
means to be on his or her side, to take care, to support. People
need more love when they are weak and vulnerable. How can
one say that someone under the influence of this vulnerability
knows that it is better to pass away, is it the so-called “act of love™?

Here is another argument that was used to justify eu-
thanasia; it was associated with the idea of dying with
dignity. Dr. Dieter Birnbacher, President of the German
organization promoting euthanasia, emphasized the fact
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that we should take into account personal feelings of
human dignity while popularizing euthanasia. In other
words, if a person feels that in any way something affects
his human dignity, he must have the opportunity to
freely choose the path of euthanasia [18]. But how such
an important decision as the end of life can be based on
subjective feelings?

The Wutmanns supporters and representatives of pro-eu-
thanasia organizations emphasize the fact that “right to
death” should be regarded as “human right”, which must be
respected. However, this idea of having the “right to die” as
the fundamental human right contradicts to international
law [1; 2; 5] and can not be used as a basis for legalizing
the procedure of euthanasia.

Thus, the above suggests that there is an objective lack
oflegal grounds for legitimizing the euthanasia procedure
and a direct violation of the right of a person to life, instead
confirms the thesis on the expediency of further devel-
opment of palliative care as an alternative to euthanasia.

Palliative care as an independent area of activity has
been officially recognized at international level after the
report of WHO experts “Cancer Pain Relief and Palliative
Movement” in 1990 [16, p. 185]. An active process for
the establishment of national unions and associations of
hospice and palliative care has begun: the US National
Hospice and Palliative Care Organization (NHPCO), the
International Association for Hospice and Palliative Care
(IAHPC), the EAPC (Italy), Help The Hospices (Great
Britain ) and others. In 2002, national standards for the
provision of palliative care were established in 8 countries
of the world, and in 2003 the basic principles of palliative
care were approved [16, p. 186]. However, there is cur-
rently no normative document that would specify a list of
the rights of palliative patients. Carrying out the analysis
of special international and legal standards in the field of
palliative care (the Venice Declaration on the incurable
diseases (1983), the Regulations on the care of patients
with severe chronic pain in incurable diseases (1990),
the Recommendations of the Committee of Ministers of
the Council of Europe “On the organization of palliative
care” (2003), I.Ya. Seniuta distinguishes such possibilities
of palliative patients, as the right to: relieve of the symp-
toms of the disease, suffering; psychological, spiritual and
emotional support; his family; the availability of palliative
care regardless of the type of disease, geographical location,
socio-economic status or any other characteristics; qual-
ified palliative care provided with proper equipment and
a multifunctional team of specialists; consideration of the
patient’s needs at his own discretion, but with an advantage
in the context of providing better palliative care; respect for
his rights; priority of his interests and their protection; a
wide range of services in the field of palliative care, in par-
ticular to provide this type of aid in various forms, taking
into account the needs and wishes of a patient; timeliness
of receiving palliative care; availability of opium and other
narcotic drugs for medical purposes; medical information
provided in the light of the situation, in which a patient
appeared, his needs, his emotional state and desire; medical
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secrecy; refraining from treatment with his consent as the
method of relieving suffering from an incurable disease;
obtaining necessary medicines to relieve the suffering from
an incurable disease; obtaining extraordinary remedies
only if there is evidence that they are beneficial to a patient;
treatment that allows him to live last days with dignity and
honor, which is a part of the care of the incurably ill patient
with severe chronic pain [19, p. 235-236].

The analysis of these rights of palliative patients allows
us to conclude that it is necessary to focus efforts on the
development of palliative care, to identify the rights of
palliative patients at the legislative level, to ensure the
guarantees of the realization of such rights, and to inform
the public about palliative care.

By the way, the low level of awareness in Ukraine (only
3% of the population understand the concept of “pallia-
tive care” [16, p. 190]) is the reason for the low activity
of non-governmental organizations and philanthropists
regarding participation in the realization of the tasks of
palliative care, education, provision of psychological and
social support to patients and their relatives.

Nowadays, the directed state policy that would be in line
with international approaches in this field is almost absent
in Ukraine, but the existing regulatory base does not yet
define the principles and legal relations that would provide
patients with the appropriate access to palliative care at
the thermal stage. All this, as well as the extremely weak
logistics of the existing several specialized departments of
palliative care and undeveloped network of hospices for the
dying people - in general, their complete absence in some
regions, even for cancer patients — are the reasons that most
patients of the specified category with severe chronic diseases
in the thermal stage did not receive and still do not receive
any care. Besides, the rigorous system of control over the
circulation of opioid analgesics operating today in Ukraine
makes it impossible to ensure the normal, civilized access
to absolutely necessary painkillers for people suffering from
unbearable pain. In addition, there are no institutional and
human resources to establish a network of facilities and
services for palliative care, methodological basis, standards
and medical minutes, and there is no system of training and
advanced training of medical and social employees who
will provide palliative care [20]. The subdivision of health
care and social protection establishments complicates the
formation of a set of necessary medical and social measures
that is involved by palliative care, and therefore the system
of palliative care in general.

The above mentioned points to the need for state support,
regulation and adequate financing of palliative care pro-
grams in order to achieve uniform accessibility for people
with different types of diseases, if necessary, in different
regions, at different levels of health care.

CONCLUSIONS

Deprivation of life (murder, suicide) is a criminal offense
and any discussion on the legalization of euthanasia is
deprived of legal grounds. Life is not the subject matter
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to legal regulation. It is the object that must be protected
both by legal and medical means aimed at respecting each
person’s life.

Instead, palliative care with its “right-minded” ideology,
which goal is to achieve the best quality of life for patients
and their families, is an alternative to euthanasia. There-
fore, it is necessary to develop, approve and finance the
State Programs for the Development of Palliative and Hos-
pice Care, to establish the National Coordination Council
on Palliative and Hospice Care, to form regulatory base
for the legal regulation of the provision of palliative
care, to form the system of state control over the quality
of the provision of palliative care and observance of the
rights of patients in the process of providing palliative
care through accreditation and licensing of institutions
providing palliative care.
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ABSTRACT

Introduction: Esophageal achalasia is a neuromuscular disease, which is characterized by persistent impaired reflex opening of esophageal sphincter. Disease incidence is
0.6-2.0 per 100 000 population with no tendency to decrease.

The aim of the study was to improve the results of treatment in patients with achalasia of cardia by differentiated approach in the choice of therapy method.

Materials and methods:148 patients with esophageal achalasia aged 18 - 67 were studied between 2003 and 2018. The following degrees of the disease were determined
(by Petrovskyi’s classification): first — in 8, second — in 59, third — in 70, fourth — in 11 patients. Drug therapy was administered in achalasia of first degree, and cardiodilatation
courses - in second and third degree of the disease. Indications for surgical treatment were: impossibility to perform cardiodilatation, S-shaped esophageal deformation (stage
V), complications associated with cardiodilatation, achalasia combined with other surgical pathology, recurrence of disease.

Review: Cardiodilatation therapy resulted in sustained clinical effect in stages | and Il of the disease. In case of unsatisfactory results of cardiodilatation patients
underwent elective operations. 18 patients underwent Heller-Dor plastic surgery, 4 — Heller-Petrovskiy operation, 1 — Besley plastic repair, 2 — Nissen fundoplication.
In early postoperative period no failure or perforation of the esophagus occurred. The following complications developed: seroma — in 3 patients, postoperative wound
infection —in 1 case. In one patient (4%) the recurrence of disease was due to scar deformation of esophagogastric junction after Heller-Petrovskiy operation on the cardia.
Conclusions: Cardiodilatation is an effective method of conservative therapy in stages | and Il of the disease, while in stages Il and IV it is warranted as preoperative preparation

measure. We think Heller-Dor operation to be the best method of plastic repair in esophageal achalasia.

KEY WORDS: esophageal achalasia, cardiodilatation, surgical treatment

INTRODUCTION

Esophageal achalasia, a neuromuscular disease, is charac-
terized by persistent impaired reflex opening of esophageal
sphincter in approaching food, as well as lost peristalsis of
esophageal muscles, leading to impaired esophageal patency.
Disease incidence is 0.6-2.0 per 100 000 population with no
tendency to decrease. In early stages of esophageal achalasia
(L, II), various cardiodilatation types are preferred methods
of treatment [1]. Drug therapy implies administration of
different groups of pharmaceutical agents: cholinolytics,
alfa- and beta- adrenergic blocking agents, beta-adrenocep-
tor agonists, nitrates (nitroglycerine, nitrosorbide), calcium
channel blockers, spasmolytics, insulin. When conservative
methods of treatment prove to be ineffective, as well as in stag-
esIITand IV of the disease, esophagocardiomyotomy (Heller
operation) is performed. Over 60 operative methods have
been proposed for esophageal achalasia, but neither of them
ensures the avoidance of recurrence of dysphagia, thus indi-
cating unsolved problem in achalasia treatment. Nowadays
modified Gottstein-Heller operation on anterior esophagus
wall has gained wide popularity. Besides, in order to prevent
reflux esophagitis, esophagofundoraphy by Lort-Jacob, Dor
fundoplication, Toupet fundoplication are used [2, 3,4]. There
are minimally invasive therapy methods as well - laparoscopic
esophagocardiomyotomy with subtotal fundoplication is

682

Wiad Lek 2019, 72, 4, 682-684

among them. The latter method is rather promising due to
the benefits of laparoscopic surgery [5, 6, 7, 8].

Some researchers state that laparoscopic cardiomyotomy
can be performed without previous cardiodilatation in
patients with achalasia of stages II-IV. Others believe that
dilatation therapy should be performed in all stages of the
disease, surgery is indicated to those with failure of endos-
copy, and dilation therapy in such cases is administered as
preoperative preparation procedure. Commonly patients with
esophageal achalasia are hospitalized to the surgical in-patient
department with stages II-IV of the disease after being treated
by therapists and general practitioners, which poses certain
problems in performing minimally invasive procedures.

THE AIM

The aim of the study was to improve the results of esopha-
geal achalasia treatment by differentiated approach in the
choice of therapy method.

MATERIALS AND METHODS

Biomedical Ethics Commission of Vinnytsya National Pirogov
Memorial Medical University on observance of moral and
legal rules in conducting medical research has established that
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clinical research were carried out in compliance with the main
provisions of GCP (1996), Council of Europe Convention for
Human Rights and Biomedicine (1997), World Medical Asso-
ciation Declaration of Helsinki on ethical principles for medical
research involving human subjects (1964-2000) and Order of
Ministry of Health of Ukraine Ne 281 of November 1, 2000.

148 in-patients with esophageal achalasia treated at Tho-
racic Surgery Department of Vinnytsia Regional Pirogov
Memorial Clinical Hospital were studied between 2003 and
2018. The age of patients was between 18 and 67. There
were 52 males and 96 females. The majority of patients had
achalasia of stage II and III. The following degrees of the
disease were determined: first — in 8 patients, second - in
59, third - in 70, fourth - in 11 patients.

All patients underwent comprehensive clinical and lab-
oratory investigation including ultrasound examination of
the cardia, fibroesophagogastroscopy, and barium sulfate
radiographic contrast study.

The earlier patient with achalasia applies for specialized
medical care, the easier it responds to treatment.

Treatment of stage I achalasia included administration of
cholinolytics, sedatives and nitrates. In this stage of disease,
as well as in all other stages the patients were administered
cardiodilatation therapy.

Cardiodilatation was performed using Starck’s dilatator and
balloon pneumatic dilatators. Pneumatic balloons with the
diameter of 3-4 cm, as well as Wilson-Cook balloons with the
diameter of 1.5-2 cm were used. Pneumatic dilatation under
endoscopy supervision was performed to 20 patients with
esophageal achalasia in endoscopy rooms. The procedure was
performed under the patient’s sedation and local anesthesia.
50 patients underwent dilatation with Starck apparatus under
combined anesthesia with mechanical lung ventilation in X-ray
operation room. During the operation, cardiodilatator’s po-
sition, procedure stages, degree of jaw expansion were under
X-ray control; cardiodilatator’s position was changed according
to the axis of esophagus deviation by original method. After
the operation all patients were administered bed regimen,
hunger and proper medication with subsequent radiological
control. No complications after cardiodilatation were observed.

Indications for surgical treatment were: impossibility
to perform cardiodilatation, S-shaped esophageal de-
formation (stage IV), complications of cardiodilatation
(lacerations, esophageal perforation, bleedings unre-
sponsive to conservative therapy), achalasia combined
with other surgical pathology, recurrence of disease
because of the failure of conservative therapy and dila-
tation techniques.

Because of severe general state, debilitation and cachexia
in patients with achalasia, particularly in stages III and
IV, they underwent intensive preoperative preparation,
consisting of metabolism correction, hypoproteinemia in
particular, and water and electrolyte imbalance.

REVIEW AND DISCUSSION
Cardiodilatation therapy resulted in sustained clinical effect in
stages I and II of the disease. Long-term results of cardiodilata-

tion therapy were studied in 59 patients. In stage II, treatment of
achalasia using cardiodilatation technique led to direct positive
satisfactory results in 94.29+3.92% of cases, and long-term
positive results- in 80.2+5.2%. In stage I of the disease, direct
positive results were received in 65.71+8.02% of cases, and
long-term positive results - in 54.17+10.17%. The data obtained
demonstrated cardiodilatation to be the most effective method
of treatment in patients with achalasia of stage I and II. Patients
with satisfactory results and periodical symptomatic dysphagia
were recommended repeated courses of cardiodilatation or sur-
gery. Elective surgery was indicated to those with unsatisfactory
results of cardiodilatation. In patients with stage IV achalasia,
cardiodilatation technique was used to relieve the symptoms of
dysphagia and as preoperative preparation procedure.

25 patients underwent the following operations: Hell-
er-Dor plastic surgery - 18, Heller-Petrovskyi operation - 4,
Besley plastic repair - 1, Nissen fundoplication - 2 patients.

In clinical settings esophageal cardiomyotomy with
Heller-Dor cardioplasty is preferred. This method of op-
erative treatment consists of several stages. Upper midline
laparotomy is done and left lobe of the liver is mobilized.
Nasogastral tube is inserted. The esophagus is carefully sep-
arated, and a lengthwise cut is made in the muscular layer
of the lower esophagus, leaving the inner lining intact, thus
conducting esophageal cardiomyotomy 8-10 cm in length
(5-6 cm over and 3-4 cm under the esophagogastric junc-
tion). After that plastic repair is performed: anterior part
of the stomach is sewed with the muscular layer to the left
of myotomy site. Esophageal mucosa is covered by gastric
fundus using interrupted stitches. In case of intraoperative
damage of the mucous “defect’, sealing with atraumatic
sutures (4/0 or 5/0) is performed [9, 10, 11, 12, 13].

In postoperative period nasogastric enteral nutrition of highly
caloric enteral feeds was provided, and infusion, antibacterial
and anti-inflammatory therapy was continued. On the 7* day
water soluble contrast X-ray examination was done .

In early postoperative period no failure or perforation
of the esophagus occurred. The following wound compli-
cations developed: seroma — in 3 patients, postoperative
wound infection - in 1 case. In one patient (4%) there was
the recurrence of disease in late postoperative period be-
cause of scar deformation of esophagogastric junction after
Heller-Petrovskyi plastics of the cardia. That complication
was eliminated with the course of cardiodilatation therapy.
No lethal cases occurred postoperatively.

CONCLUSIONS

1. Thus, esophageal achalasia remains one of uncommon
esophageal diseases of neuromuscular origin, leading
to its obstruction and requiring careful approach to its
treatment. Long-lasting remission and positive results
of treatment are due to early diagnosis and early start
of therapy.

2. Cardiodilatation is an effective method of conservative
therapy in stages I and II of the disease, while it is war-
ranted as preoperative preparation procedure in stages
III and IV.
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3. We think the best method of plastic repair in esophageal
achalasia is Heller-Dor operation.

REFFERENCES

1.

10.

Chernousov A. F, Gadzhiev A. N., Shestakov A. L. Lechenie kardiospazma
i ahalazii kardii pnevmokardiodilatatsiey [Treatment of cardiospasm
and esophageal achalasia using pneumocardiodilatation]. Annals of
Surgery. 2000; 3:50-53.

. StarkovYu. G., ShihinK.V., Solodinina Ye. N. et al. Laparoskopicheskaya

ezofagokardiomiotomiya, fundoplikatsiya po Dor pri lechenii ahalazii
kardii [Laparoscopic cardiomyotomy, Dor fundoplication in treatment
of esophageal achalasia]. Endoscopic Surgery. 2006; 2:128.

. Oskretkov V. I., Gankov V. A., Gurianov A. A. Videolaparoskopicheskaya

rastyazhnaya vneslizistaya ezofagokardiomiotomiya, fundoplikatsiya
po Doru v lechenii ahalazii pischevoda [Video laparoscopic extensible
extramucous esophagocardiomyotomy, Dor fundoplication in treatment
of esophageal achalasia]. Endoscopic Surgery. 2006; 2:100.

. Shulutko A.M., Moiseev A. Yu., Kazarian A. M. Endoskopicheskaya

hirurgiya v lecheniiahalazii pischevoda [Endoscopic surgery in treatment
of esophageal achalasia]. Endoscopic Surgery. 2001; 5:16-21.

. CherkasovM.F, StartsevYu. M., Pereskokov S.V. etal. Lechenie ahalazii pischevoda

s primeneniem videoendoskopicheskoy tehniki [Treatment of esophageal
achalasia using video endoscope system]. Endoscopic Surgery. 2006; 2:151.

. Veligotskiy N. N., Gorbulich A.V., Ursol G. N. et al. Prognoz effektivnosti

endoskopicheskih metodik v lechenii ahalazii pischevoda [Prognosis
of effectiveness of endoscopic methods in treatment of esophageal
achalasia]. Kharkiv Surgical School. 2010; 2(40):25-28.

. Sigal Ye. I., Burmistrov M. V., Muraviov V. Yu. Maloinvazivnyie metodyi

v lechenii ahalazii kardii [Minimally invasive methods in treatment of
achalasia of cardia]. Endoscopic Surgery. 2003; 6:26-28.

. Dunst C. M., Kurian A. A., Swanstrom L. L. Endoscopic myotomy for

achalasia. Adv. Surg. 2014; 48:27-41.

. Salvador R, Spadotto L, Capovilla G et al. Mucosal perforation during

laparoscopic Heller myotomy has no influence on final treatment
outcome. J. Gastrointest. Surg. 2016; 20(12):1923-1930.

Hu JW, Li QL, Zhou PH et al. Peroral endoscopic myotomy for advanced
achalasia with sigmoid-shaped esophagus: long-term outcomes froma
prospective, single-center study. Surg Endosc. 2015; 29(9):2841-2850.

684

11. Familiari P, Gigante G, Marchese M et al. Peroral endoscopic myotomy for
esophageal achalasia: outcomes of the first 100 patients with short-term
follow-up. Ann Surg. 2016; 263(1):82-87.

12. Miller HJ, Neupane R, Fayezizadeh M, Majumder A, Marks JM. POEM is a
cost-effective procedure: cost-utility analysis of endoscopic and surgical
treatment options in the management of achalasia. Surg Endosc. 2017;
31(4):1636-1642.

13. Docimo SJr, Mathew A, Shope AJ, Winder JS, Haluck RS, Pauli EM.
Reduced postoperative pain scores and narcotic use favor per-oral
endoscopic myotomy over laparoscopic Heller myotomy. Surg Endosc.
2017; 31(2):795-800.

The article is a part of complex scientific research work
at Surgery Department of National Pirogov Memorial Med-
ical University, Vinnytsya, «Development and improvement
of advanced technologies in surgical treatment and preven-
tion of postoperative complications in patients with diseases
of abdominal and chest cavities», state registration number
0113U007692.

Authors’ contributions:
According to the order of the Authorship.

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

CORRESPONDING AUTHOR
Yevhen V. Shaprynskyi

National Pirogov Memorial Medical University
56 Pirigova St., Vinnytsya, Ukraine

tel: +380632861199

e-mail: evgensh20078@gmail.com

Received: 10.11.2018
Accepted: 27.02.2019



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2019, tom LXXII, nr 4

PRACA POGLADOWA
REVIEW ARTICLE

THE WAY THE HEALTH CARE SYSTEM IN UKRAINE LOOKS LIKE:
INTERNATIONAL PRACTICES WITHIN NATIONAL REALITIES

Borys 0. Lohvynenko', Roman V. Myroniuk', Olexander P. Svitlychnyy?, Aleksey Y. Prokopenko?, Lidija I. Kalenichenko
'DNIPROPETROVSK STATE UNIVERSITY OF INTERNAL AFFAIRS, DNIPRO, UKRAINE

ZNATIONAL UNIVERSITY OF LIFE AND ENVIRONMENTAL SCIENCES OF UKRAINE, KYIV, UKRAINE

SKHARKIV NATIONAL UNIVERSITY OF INTERNAL AFFAIRS, KHARKIV, UKRAINE

ABSTRACT

Introduction: Nowadays there is the transformation of the national health care system in Ukraine, the ultimate goal of which is to create a modern, competitive model of
medical care of citizens on the basis of forming packages of free medical services. However, the model adopted by Ukraine is in contradiction with national legislation in part of
free medical aid guaranteed by the Art. 49 of the Constitution of Ukraine, and fragmentary considers positive international practices.

The aim of the paper is to determine the mistakes of the reform of the Ukrainian health care system and to reveal the positive international practices of the organization of
health care systems that can be implemented in Ukraine.

Materials and methods: National and international legislation, official web resources of the executive authorities of Ukraine, statistics of the World Health Organization,
materials of journalistic and scientific periodicals are the materials for the research of the health care system in Ukraine in comparison with international practices. Research
methods are cross-sectoral, complex statistical, comparative, generalization, analysis and synthesis. In order to obtain the results, the authors have conducted a critical analysis
of the current norms of the national Ukrainian legislation in the health care sector.

Review: The authors of the article have studied the main disadvantages of the national health care system in accordance with the concept of reforming the medical sector.
Positive international practices that can be implemented into Ukrainian system for the real improvement of medical human rights in Ukraine have been revealed.
Conclusions: It has been proved that the ongoing reform of the health care system in Ukraine needs to be reviewed and optimized. It has been offered to consolidate a perspective

model of the Ukrainian health care system, its principles and guarantees of immunity at the legislative level.

KEY WORDS: health care system, the right to health care, reforming, health care principles, implementation, guarantees of immunity

INTRODUCTION

The health care system serves as a platform for the actu-
al realization of medical rights by citizens in any state.
Efficiently functioning health care system is the basis for
successful economic development, high defense capacity
of the state, welfare of the population. The health care
reform has long been discussed in Ukraine however, the
actual implementation of the changes has been constantly
postponed due to the comprehensive and complex nature
of the problems in the medical sphere. The first real steps
took place only in August 2014, as a result of the deploy-
ment of the health care reform in Ukraine.

The urgency of this issue is due to the fact that the re-
form of the health care system initiated in 2015in Ukraine,
is accompanied by numerous shortcomings. Supporters
of the reform argue in its favor, while opponents have the
contrary arguments and data. The truth is that the reform
of the health care system in Ukraine is overt and neces-
sary. At the same time, the effectiveness of the reform
can be clarified only after its completion, since individual
or intermediate results do not give an idea of positive
changes in general. The speculative nature of the issue of
determining the effectiveness of the health care reform
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in Ukraine does not allow for objective statistical data
from national sociological services. Their indicators are
always optimisticly high and backed up by visual means
in the form of pilot projects, concepts and schedules.
However, today there are such indisputable facts as: failure
of vaccination procedures, ineffective medical care in the
countryside, the lack of a truly functioning “E-Health”
system, problems with the procurement of a number of
medical products, etc.

According to the expansive ranking of the countries of
the level of medical care for 2019 (Health Care Index for
Country) provided by the Numbeo, Ukraine is ranked 77
with the indicator 50.95 among 76 states. For example,
Japan is ranked 3" with 80.40 points, Finland - 17" with
73.49 points [1]. It should be noted that this rating for
2018 was prepared by Bloomberg on the basis of data
from the World Health Organization, the United Nations
and the World Bank on the effectiveness of the health
care system (The Most Efficient Health Care), Ukraine
was not on the list at all because of low life expectancy
of the population [2]. For comparison, Japan occupied
7" position with 64.3 points, Finland - 19" with 54.7
points. Also, the ongoing reform of health care system
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in Ukraine contradicts to the national legislation in part
of free of charge medical aid guaranteed by the Art. 49
of the Constitution of Ukraine.

An efficiently organized health care system should
ensure the realization of medical rights by citizens in
Ukraine, as well as contribute to strengthening the eco-
nomic potential of the state due to the population’s ability
to work. Consequently, the current state of the health care
reform in Ukraine is characterized by inconsistency and
miscalculations, when the forecasts, perspectives and
expected results are perceived as real achievements. In
order to minimize the negative consequences of such
strategic mistakes, it is necessary to consolidate the per-
spective model of the health care system of Ukraine at the
legislative level, to establish its principles and guarantees
of inviolability.

THE AIM

The objective of the paper is to determine the shortcomings
of the reform of the Ukrainian health care system and to
reveal the positive foreign practices of health care organi-
zation that can be implemented in Ukraine.

The purpose of the article is to study the perspectives
of Ukraine’s adoption of positive international practices
on the organization of health care systems to improve the
legislation in the medical sphere and to clarify the vectors
for reforming the health care system in Ukraine.

MATERIALS AND METHODS

The materials of the research are the provisions of national
and international legislation, official web resources of the
executive authorities of Ukraine, statistics of the World
Health Organization (hereinafter - WHO), materials of
journalistic and scientific periodicals, systematized ap-
proaches of supporters and opponents of the reform. The
lack of a dominant point of view regarding the reform of
the health care system in the Ukrainian society has been
established. The methods of the presented research are
cross-sectoral, complex statistical, comparative, analysis
and synthesis. In order to obtain the results the authors
have conducted the analysis of the norms of administrative
and medical legislation. Analysis and synthesis allowed to
consider the reform of the medical sphere as a complex
phenomenon. With the help of the legal analysis meth-
od, the legislative provision for ongoing medical reform
has been defined. The statistical method has allowed to
determine the level of efficiency of the health care system
in Ukraine. Comparative and legal method has allowed to
reveal the shortcomings of the national legislation within
the prism of the studied problem and to develop proposi-
tions for their elimination.

REVIEW
Article 1 of the Law of Ukraine “On the Basis of the Leg-
islation of Ukraine on Health Care” dated 19 November
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1992 No 2801-XII stipulates that the legislation of Ukraine
on health care is based on the Constitution of Ukraine
and consists of these Fundamentals and other legislative
acts adopted in accordance with them, regulating public
relations in the field of health care [3].

The Article 1 of the Law of Ukraine “On the Basis of the
Legislation of Ukraine on Health Care” dated from Novem-
ber 19, 1992 No. 2801-XII stipulates that the legislation of
Ukraine on the health care is based on the Constitution
of Ukraine and consists of these Fundamentals and other
legislative acts adopted in accordance with them, regulating
public relations in the field of health care [3].

At the same time, the Laws of Ukraine “On Increasing
the Availability and Quality of Medical Care in Rural
Areas” dated from November 14, 2017 No. 2206-VIII,
“On State Financial Guarantees of Medical Care of the
Population” dated from October 19, 2017 No. 2168-VIII;
Resolution of the Cabinet of Ministers of Ukraine “On
Approval of the Methodology for Calculation of the
Costs of the Medical Services” dated from December 27,
2017 No. 1075, “On the Establishment of the National
Health Service of Ukraine” dated from December 27,
2017 No. 1101, “On Approval of the Procedure for the
Implementation of State Guarantees for Medical Care of
the Population for the Program of Medical Guarantees for
Initial Medical Care for 2018” dated from April 25, 2018
No. 407; Decrees of the Cabinet of Ministers of Ukraine
“On Approval of the Concept of Health Care Financing
Reform” dated from November 30,2016 No. 1013-r, “On
Approval of the Plan of Measures for the Implementation
of the Concept of Health Care Financing Reform for the
Period up to 2020” dated from November 15, 2017 No.
821-r. do not comply with the Constitution of Ukraine
and the Fundamentals of Ukrainian Health Care Legis-
lation as the Basic Law. Their discrepancy is related, first
of all, with the constitutionally guaranteed right to health
care, medical care and medical insurance in the aspect of
free-of-charge basis for the realization of this right (except
for insurance, which is not obligatory).

Numerous problems that accompany the reform re-
main unresolved even with the adoption of the legal base
adopted in support of medical reform in accordance with
the medical legislation of Ukraine. Thus, purchase of med-
icines through international institutions, transparency of
reimbursement schemes for medical products, availability
of medical care in rural areas, and the protection of per-
sonal data of patients in information bases are under the
question for reasoning their effectiveness.

Miscalculations in the implementation of medical reform
in Ukraine, as well as positive international experience that
can contribute to their elimination will be discussed below.

DISCUSSION

The imperfection of evaluating the effectiveness of the
ongoing medical reform in Ukraine is confirmed by the
statistics (Health Care Index for Country) from Numbeo.
Suggested analysis system is based on the opinion of re-
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spondents regarding health care system satisfaction rather
than on official statistical materials and is presented in
dynamics, depending on the year and place of the state in
the ranking: 2018 - 65; 2017 - 74; 2016 - 63; 2015 — 95;
2014 - 75; 2013 — 71; 2012 - 65 [1]. There are fluctuations
up to 10 points during a simple analysis both before and
after the introduction of medical reform in Ukraine. In
general, Ukraine’s indicators for the whole reporting pe-
riod are approaching the lower bound of the ranking, and
thus, are unsatisfactory and convincingly testify about
ineffectiveness of the system in the whole and the absence
of obvious changes for the better.

Regarding the reform itself, the introductory part of the
Ordinance of the Cabinet of Ministers of Ukraine “On Ap-
proval of the Concept of Health Care’s Financing Reform”
dated from November 30, 2016 No. 1013-r states that
international experience, recommendations of the World
Health Organization, as well as research of the specifics
of the current model of the health care system of Ukraine
indicate that the only way to provide high-quality medi-
cal care without financial stress for citizens is to move to
financing medicine according to the insurance principle
[4]. The approved Concept also stipulates that we offer
to implement the model of state joint medical insurance
in Ukraine that will take into account the best modern
practices and experience of the transformation of health
care systems in the world, in particular in Central and
Eastern Europe [4]. However, there is a question: whether
we can consider the health care model as insurance one
and whether it corresponds to advanced international
practices. Nowadays, we created an agency that manages
health care budget. However, the state medical fund was
not created. Therefore, the concentration of financial
leverages in the National Health Service of Ukraine
(hereinafter - NHSU) will only contribute to corruption
risks, where the system of public authority in Ukraine
suffers from these risks.

Supporting the reform, the Ministry of Health of
Ukraine (hereinafter - MHU) observes that various types
of payment for medical services are fixed by the Law,
which allows the National Health Service of Ukraine to
make payments for the full or partial payment of medical
services. The MHU emphasizes that the National Health
Services of Norway, Canada, Italy and Spain pay for
similar models [5]. This position of the MHU is contro-
versial, since each of the above-mentioned states has its
own peculiarities in the organization of the health care
system, which are united only by the presence of a spe-
cially authorized medical agency (agencies) responsible
for medical services.

O.V. Bohomolets emphasizes that the MHU has not
determined the model of health insurance in Ukraine.
Earlier Ukraine’s acting Minister of Health, Uliana Suprun
in her interview to BBC Ukraine, noted: “We are introduc-
ing something more like the British system, where every
citizen of Britain has state insurance. They do not have to
record anywhere, look for some kind of insurance; it just
works automatically with each visit to a physician or a call

for ambulance” [6]. However, citizens in Ukraine do not
have a conditional “account”, which holds funds set aside
for treatment. Instead, health expenditures are distributed
among institutions, where patients have applied, and the
range of medical services that may be received for free
or partly depends on the volume of services provided. It
deprives a patient of the choice, because while choosing
between institutions or specialists, he is not able to choose
a more expensive / cheaper drug or hemanalysis, because
the state has already decided on this matter.

We should agree with the opinion of V.M. Pashkov that
the introduction of state health insurance in Ukraine does
not contradict the constitutional prescription for the free
of charge medical care within state and communal health
care institutions only if the payers of compulsory insurance
payments (contributions) are business entities, state funds,
etc. The collection of such payments (contributions) from
citizens in the system of state health insurance will not be
in line with the constitutional provision, as it will be one
of the forms of payment for providing them assistance in
state and communal health care institutions [7].

However, it should be noted that, first, the Constitution
of Ukraine should determine the obligatory nature of state
health insurance, its scope and conditions of solidarity. Sec-
ondly, the Law of Ukraine “On State Financial Guarantees
of Medical Care of the Population” dated from October
19, 2017 No. 2168-VIII should be amended in part of
specification of the mechanism of state compulsory health
insurance and its components. Thirdly, the Law of Ukraine
“On the Basis of the Legislation of Ukraine on Health Care”
dated from November 19, 1992 No. 2801-XII, needs to be
supplemented with the provisions that take into account
the Twelve Principles of the Organization of Health Care
for any national health care system, adopted by the 17
World Medical Assembly (New York, USA, October 1963,
with edits of the 35" World Medical Assembly, Venice, Italy,
October 1983) [8]. None of these principles has been fully
taken into account in the Ukrainian health system at the
present time.

We believe that the preliminary creation of the legal
basis with the consolidation of the latter at the legislative
level will minimize speculation in determining the optimal
model of health care and make it impossible that regulatory
acts, adopted in support of the reform during the transfor-
mation of the national health care system in Ukraine, do
not comply with the Constitution of Ukraine. At the same
time, the guarantees of inviolability of the health care sys-
tem chosen by Ukraine will be the legislative consolidation
of the said propositions.

In order to reform the medical system in Ukraine, it is
expedient to borrow the experience of the states that were
part of the USSR, and now, thanks to successful reforms
integrated into the European Union (hereinafter — the EU)
as the actual participants. The experience of such countries
is extremely useful in view of the identity of their former
health care systems with Ukrainian one. Instead, attempts
to imprint leaders in health care ratings on the matters
of medical rights of citizens are possible only through
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individual programs or directions, since the difference in
organizational, financial and legal components of health
care systems is too great.

The Member States of the Organization for Economic
Cooperation and Development (hereinafter - OECD)
spend on the average 9% of the gross domestic product
(hereinafter - GDP) on the health care sector. According
to 2017 data, the United States of America (17.2%), Swit-
zerland (12.4%) and Germany (11.3%) ranked the leader
on this indicator. Turkey (4.3%) had the lowest health
expenditure indicator in relation to GDP (9.3%). For com-
parison, about 3.7% of GDP is planned in Ukraine in 2019,
which is well below the UN recommended minimum level
of 5%. Some politicians emphasized on this inconsistency
during the meetings of Verkhovna Rada of Ukraine, but
traditionally, the health care sphere remained aside from
tull financing.

Here is a summary of the consolidated budget expen-
ditures for health care in 2016-2019 (see Figure 1) [10].
However, the further reform of the health care system,
which mitigates the increase in the quantitative indicators
of financial support of the sector, should be provided by
the budget funds. Consequently, the desire and perspec-
tives in the medical sphere differ significantly from the
real situation.

Let’s consider the experience of medical reforms of the
former USSR countries that have successfully integrated
into the EU.

Latvia. Since 1990, the state has tried both the system of
social health insurance (SHI) and the system of National
Health Service (NHS) without an alternative possibility
of returning to the Soviet system of health care. Uldis
Mitenbergsa, Girts Brigis a, Wilm Quentinb in the work
«Healthcare financing reform in Latvia: Switching from
social health insurance to NHS and back?» note that gov-
ernments that plan to implement state health insurance do
this mainly on the basis of arguments that it will improve
the ability to raise health revenues by making health care
funding more predictable (irrespective of political inter-
ference) and that people will be more willing to contribute
their percentage if the right to health care is related to
such contributions. However, it is obvious that part of the
health care budget can be increased regardless whether
health care taxes are paid or not and that the combination
of the right to health care and payment of contributions
will create access problems for uninsured persons. Gov-
ernments con-templating the introduction of SHI mostly
do so basedon arguments that it would improve the ability
of raisingrevenues for health, making healthcare financing
more pre-dictable (independent of political interference),
and thatpeople would be more willing to contribute if
eligibilityfor healthcare services is linked to making con-
tributions. However, it is clear that the healthcare budget
couldalso be increased independently of whether income
taxis earmarked for health or not, and that linking health-
care entitlement to the payment of contributions willcreate
access problems for the uninsured [11]. However, the
binding of each citizen to the personal account of the state
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health insurance fund will facilitate the withdrawal of part
of the population from the shadow sector of wages.

According to the information from the booklet “State
of Health in the EU. Latvia. Country Health Profile 20177,
a part of the population of Latvia is dissatisfied with the
level of health care provided by the state, although Latvia
has the state health care system, the completeness of which
is somewhat smaller than in other EU states. As a result,
a large proportion of people report about the problems in
obtaining assistance mainly because of financial barriers, as
well as due to geographic reasons or long terms of waiting
for medical care.

Latvia has universal health coverage, although the
breadth and depth of coverage is more limited than in
most other EU countries. As a result, a large share of peo-
ple reports problems in obtaining care mainly because of
financial barriers, but also because of geographic reasons
or long waiting times [12].

Both health care systems have positive and negative as-
pects. It should be noted that Ukraine has been preparing
for the introduction of compulsory state health insurance
for a long time, and as a result, the Ministry of Health of
Ukraine lobbies borrowing the system of state guarantees
for the provision of a complex of medical services (NHS),
the volume of which depends on budgetary infusions and
the political situation, but not from the participation of
each particular citizen in his own health care.

Lithuania. After the restoration of independence in 1989,
Lithuania inherited a centralized system that mainly pro-
vided ineffective health care management and resources
allocation. To correct the situation, restructuring and
decentralization were identified as strategies that would
enhance the effectiveness of providing health services.
Decentralization of the health care system was achieved by
segregation of primary health care (family doctors), sec-
ondary medical care (specialized physicians) and medical
care of the highest level (university clinics of the highest
specialization). The development and reform of the prima-
ry health care system were considered as the key factor in
the reform of the health care system, however experience
of other countries demonstrates that decentralization in
practice does not necessarily increase the efficiency.

After the restoration of its independence in 1989, Lith-
uania inherited a centralized system that mainly delivered
inefficient health care management and resource allocation.
It opted for restructuring and decentralization as strategies
that would to increase the efficiency of our health services.
Decentralization of the health care system was achieved
by segregating primary health care (family physicians),
secondary health care (physicians - specialists), and
tertiary health care levels (high specialization university
clinics). The development and reformation of primary
health care was seen as a key factor in the entire health
care reform. However, the experience of other countries
shows that in practice, decentralization does not necessarily
enhance efficiency [13]. At the same time, the maximum
effectiveness of the health care system is not achieved in
those countries that are most successful within economic
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potential, but where there is no significant difference be-
tween the richest and the poorest (strong middle class).
Accordingly, the emphasis on socially vulnerable segments
of the population, the balance between decentralization
and centralization, between the state and private sectors
in the health care sphere, improving governance, and as-
sessing such changes should contribute to solving many
medical problems, not only in terms of social ethics, but
also in terms of justice [13].

There is a single contractor of medical services in Lith-
uania — it is the National Health Insurance Fund (NHIF),
which is funded by mandatory income contributions and
the central government for the unemployed population.
The health insurance system in Lithuania has an effective
preventive (anticyclic) mechanism and successfully pro-
tects state health expenditures during financial crises. At
the same time, Lithuania has one of the highest mortality
rates in the EU, indicating that the health care system
should improve its effectiveness. Quality indicators provide
an ambiguous picture, but both hospitals, and primary
health care services improve their activities. Lithuania’s
exceptionally high level of suicide is noticeable, despite the
efforts to reform the mental health system. Improvement
of inpatient care and the improvement of the primary level
of providing medical services are ongoing.

The NHIFE, the single purchaser of personal health
services, is funded by compulsory income-related contri-
butions and the central government for the non-working
population. The Lithuanian health insurance system has
an effective counter-cyclical mechanism in place and was
successful in protecting public spending on health at the
time of the financial crises. Lithuania has among the high-
est amenable mortality rates in the EU, indicating that the
health care system can improve its effectiveness consider-
ably. Quality indicators provide a mixed picture, but both

hospital and primary care services are improving their
performance. Lithuania’s exceptionally high suicide rate
is notable, despite mental health reform efforts. Reforms
are ongoing to cluster acute care in centres with larger
catchment areas, create networks of hospitals to provide
each service in a more limited number of locations and
implement volume thresholds to increase both efficiency
and quality. The progress in primary care is following sev-
eral years of reform, with modernised general practitioner
and nursing services and a comprehensive reimbursement
system incentivising prevention [14].

Ukraine also makes an attempt to strengthen the primary
level of providing medical care, but preventive mechanisms
for guaranteeing the inviolability of the package of medical
services during the period of economic crises, as well as the
availability of medical services for the rural population or
socially vulnerable groups have not been created.

Estonia. The Estonian Health Insurance Fund (EHIF),
founded in 2001, is the sole payer on the market of provid-
ing compulsory health insurance. It is the public state insti-
tution that operates in accordance with the Estonian law.

EHIF, founded in 2001, is a single payer on the market
who organises the mandatory social health insurance in Es-
tonia. It is an independent public entity that owns its assets.

The Fund has covered more than 95% of the population
of Estonia. Estonias health insurance system is based on
solidarity. About 49% of the insured persons are those who
do not take part in the fund’s filling, including children,
students, retired people with disabilities and citizens over 65
who are subsidized by active employees. The state renders
financial support for around 4% of all citizens, including
persons on childcare leave, registered unemployed persons
and persons providing care for disabled persons. This group
of persons who do not take part in compulsory health insur-
ance also includes persons covered by voluntary insurance
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medical agreements [15. p. 25-26]. This reflects the principle
of solidarity of medical insurance in the act, when the work-
ing population covers a part of the needs of the disabled and
socially vulnerable categories of the population.

Sandra Victoria Nei fairly points out that the health care
system in Estonia functions in accordance with the Bismarck
Model of Health Classification offered by the OECD. Based
on this, the reforms implemented in Estonia recently imple-
mented in health care system were appropriate. Considering
this, as far as we know, they have demonstrated the best
results for the current health care system in Estonia, but
despite the above, the continued growth of funding for the
health care system (fund filling) is the growing concern.

The health care system in Estonia functions according
to the lines of the Bismarck model from the OECD health
care classification. Based on this fact, it was established that
the recent health care system reforms have been sensible.
Considering what is known this far, they gave the best
possible results to the present health care system in Esto-
nia but in spite of this the sustainability of the healthcare
system financing is an issue of growing concern [16, p.111].

Indeed, internal labor migration in the EU Member
States, together with the general tendency towards age-
ing process of the European population, necessitates the
financing of the medical sector to maintain the proper
level of providing medical services to the population. It
should be noted that family physicians in Ukraine can
sign declarations with patients, who will soon leave for
work in the EU, while the salaries of such physicians will
be proportionally calculated to the number of signatories
of the declarations. V.I. Teremetskyi, O. M. Muzychuk,
E.Y. Salmanova’, D.V.Kaznacheyeva and S.V. Knysh fo-
cused attention to this issue in their works [17].

In general, the experience of these EU states demonstrates
the positive and negative aspects of both organizational
structures for building health care systems. We believe
that the key aspect to implement the reform in Ukraine is
the emphasis on a succession of changes and flexibility in
finding the best possible directions for the development of
the national system. Ukraine should pay attention to the
possibility of creating a full-fledged state fund of compulsory
health insurance instead of a service provided by the NSHU.

The key to the experience of foreign countries is to ensure
human rights, especially its vulnerable groups: minors,
handicapped persons, pensioners, etc. Therefore, it is advis-
able to develop and implement state medical programs for
the support of pensioners in order to ensure an increase in
the average life expectancy in Ukraine, as well as to support
the active position of the population of Ukraine during the
third age.

L.I. Danylchenko correctly noted: “The choice of the health
care model must fully comply with the current situation in
the country, in this regard the transition to insurance medi-
cine should be implemented taking into account the welfare
of the population, the possibility of paying a part of health
services while maintaining appropriate social guarantees for
the poor layers of the population” [18, p. 14]. Implementa-
tion of the medical reform in Ukraine, which in the perspec-
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tive should improve the health care, nowadays complicates
the implementation of medical rights by citizens.

Thus, we may name the main miscalculations of the
reform of the medical system in Ukraine, they are: a) the
absence of a clear benchmark in the formation of a perspec-
tive health care model on the basis of compulsory medical
insurance (SHI) or on the basis of state health care (NHS);
b) the lack of practical implementation of the changes
and innovations declared by the concepts and plans; c)
insufficient provision of medical rights of citizens during
the transition period.

CONCLUSIONS
The authors of the article have stressed the main mistakes
of the national health care system in accordance with the
concept of medical sector reform. The authors have revealed
positive international practices that can be implemented for
the real improvement of medical human rights in Ukraine,
namely the experience of Lithuania, Latvia and Estonia. It
has been proved that the ongoing reform of the health care
system in Ukraine needs to be reviewed and optimized in
order to achieve concrete practical results. It has been offered
to consolidate a perspective model of the Ukrainian health
care system, its principles and guarantees of immunity on
the legislative level. Populism and speculations on individual
achievements in the health care sector should not serve as a
criterion for the effectiveness of the reform. The assessment
of medical reform should characterize it in the complex
dimension, rather than in accordance with certain stages.
Search for the optimal health care system for Ukraine is
a perspective topic for scientific research, since Ukraine’s
national legislation is approaching the EU standards that
requires greater integration of health care systems into a
single European medical space.
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ABSTRACT

Introduction: The development of medical law should take place systematically based on scientific basis and guided by international experience. The article describes the
tendencies and prospects of the medical law development of Ukraine in the context of globalization and European integration processes.

The aim of this work is to investigate the problems of legal enforcement and directions of the medical law development in Ukraine

Materials and methods: We analyzed national and international acts that requlate community rights for medical care, protection of patient rights, which were studied using
content analysis and analytical experience, as well as generalization of court practice and statistical data.

Review and conclusions: Violation of patient rights is a socially harmful act, impunity of which also affects social security. The quality control mechanism of medical care
should be permanent and aimed at improving this quality. It is necessary to create a National Quality Control Agency that would be independent, not subordinate to the Ministry
of Healthcare of Ukraine, with professional experts with experience in this direction. The problem of legal protection of patient and doctor rights, as well as provision of legal
support to medical institutions and the creation of a requlatory framework to reform the health care system is relevant. It is necessary to create a register of medical lawyers.
(reating a system for reporting and monitoring medical errors should be one of the priorities of health care reform in Ukraine.

KEY WORDS: medical law, rights of patients, knowledge of patients, right for health, health care quality, doctor error, control of medical reform quality, bioethics

INTRODUCTION

Currently, the development of the conceptual framework
for the development of medical law and bioethics in
Ukraine continues. Perception of the reform of the medi-
cal industry in society is rather ambiguous. And not only
from a social point of view, but also in view of the consti-
tutional guarantee of free medical care. The human right
to health care is stipulated in Art. 49 of the Constitution of
Ukraine, according to which state and communal health
care facilities are provided free of charge, for the most
part, is not fulfilled. Especially in the sense of providing
such assistance «to all citizens fully», as stated in the de-
cision of the Constitutional Court dated May 29, 2002 Ne
10-rp/2002 [1]. Unfortunately, more and more cases are
known when the rights of patient are violated by doctors
and other employees of medical institutions. The lack of
quality standards for health care, the closure of the medical
community, the availability of paid and «shadow» medical
services, illegal medical and pharmaceutical activities are
the main reasons for abusive and medical errors. Protecting
the rights of patient, assessing the pre-trial and judicial
prospects of resolving conflicts between the patient and
the medical institution (physician), reimbursement of
health damage (moral harm), legal support of medical
organizations (especially private ones) are only a part of
the questions related to new branches of law - medical law
and bioethics. Therefore, the concept of a global right to
health care needs further legal research.
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THE AIM

The aim of this work - to analyze the national and inter-
national legislation to ensure patient rights and to study
the main tendencies of the development of medical law in
Ukraine and foreign countries.

MATERIALS AND METHODS

We analyzed national and international acts regulating the
rights of citizens to health care, the protection of patient
rights studied using the content analysis and analytical
experience, as well as generalization of judicial practice
and statistics.

REVIEW AND DISCUSSION

Human rights have come to the fore in many fields of law.
However, health is a basic social good and ensures effective
health protection and the availability/accessibility of ade-
quate health care is a basic responsibility of the state. Health
law is instrumental in the realisation of that responsibility
and therefore the right to health care is always engaged in
health law [2].

In the modern legal system, the issue of care, protec-
tion, order of realization of the right to life, health and
the right to personal safety is devoted to the norms of
the constitutional, administrative, civil, criminal and
other branches of the law of Ukraine. The lack of a single
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definition of the right to life in various approaches to the
scientific understanding of the phenomenon proves the
need to isolate the constituent elements of the right to
life into a separate component, in our case, in the block
of medical reform [3]. The concept of «health protection
law» (Health Law) is increasingly appearing in scientific
circulation both abroad and in Ukraine, and receives more
and more supporters. The substantive sphere of health-
care law includes proper health law, pharmaceutical law
and legal support for the functioning of the health care
system [4, 164].

L. Gostin and A. Talor defines global health care as an
industry that encompasses the legal rules needed to cre-
ate the conditions for reaching the highest possible level
of physical and mental health. This sector is intended to
promote a behavior towards health care by key players that
significantly impact public health including international
organizations, governments, business structures, founda-
tions, media, and civil society [5].

Today, there is no doubt that health law and bioethics
should be developed. The legal regulation of relations in
this area is very important for their development. Health
law is characterized by the presence of a large number of
normative legal acts in the form of the Constitution of
Ukraine, the Laws of Ukraine and the number of subordi-
nate acts. The basic legislative act in the health care field is
the Law of Ukraine about «<Fundamentals of the Ukrainian
legislation on health care» (1993). Many issues are reg-
ulated by special laws, for example: the Law of Ukraine
«On Medicines», the Law of Ukraine «On Psychiatric
Aid», there are a large number of Decrees of the Cabinet
of Ministers of Ukraine and a huge mass of Decrees of the
Ministry of Health, National Services and Departments.
All this, along with the specifics of the industry, creates
difficulties in protecting the rights of both patients and
healthcare workers.

The basic principle of medical reform in Ukraine is that
the state begins to pay for the medical service provided
to the patient, rather than financing the number of bed
places in hospitals. This will allow you to wisely spend
your medical budget - to send funds to those who really
need help. This is the principle - the money goes for the
patient [6].

The Law of Ukraine «On Amendments to certain legis-
lative acts of Ukraine on the legislation improvement re-
garding the activities of health care institutions» dated April
6, 2017 Ne 2002-VIII (hereinafter - the Law) intoruduces
financing of a family doctor field in the front-line medi-
cine who has the right to conclude contracts with 2,000
patients. A doctor will receive a certain amount per year
to your account for each contract. The law provides the
implementation of a number of measures aimed at creating
anetwork of state and communal medical institutions with
a sufficient level of autonomy for effective and timely health
care of the population; it resolves separate issues related
to the contracts on populaton health care, which will be
made in accordance with the special order approved by the
Cabinet of Ministers of Ukraine [7].

The Law contains a provision that health care is provided
free of charge (at the expense of budgetary funds) in health
care institutions and individuals entrepreneurs who have
received the corresponding license. And it is specified at
once: only those whom the main spending unit manager
made contracts on population health care with. There are
further certain financial limitations: such contracts are made
only within the limits of budget funds provided for health
care for the relevant budget period based on the cost and
volume of medical services, a customer of which are the state
or local authorities. Therefore, in the absence of such funds,
the amount of guaranteed health care will be limited and
reduced - according to the «limits» of the budget. From an
economic point of view - it is a rational and logical approach,
but from the standpoint of medicine - a significant risk. After
all, taking into account the inability to accurately predict the
course of a patient’s illness, his recovery etc, the introduction
of normalized distribution of costs and the normalization
of medical interventions hides the danger of uncertainty.
Even the strict implementation of treatment protocols and
regulatory funding on their basis can significantly limit the
physician’ ability to make flexible decisions about patient
treatment and turn it from a logical thinking specialist to a
purely technical performer [5].

In the modern world, health care quality is considered
as the main target function of the health care system and
at the same time the determining criterion of its activity.
In many countries, quality assurance programs have been
adopted and implemented that underpin national health
policies. This is the lever that influences the development
of medicine, and is determined by many components - the
quality of management (purpose, goals, principles, meth-
ods, structure, organization, planning), organization of the
process of providing health care and its resource support
(material, technical, methodological, personnel, financial,
etc), the implementation of technology, modern guidelines,
standards, clinical protocols [6].

According to the order of the Ministry of Healthcare
of Ukraine dated August 1, 2011 Ne 454 «On approval of
the Concept of management of health care quality in the
healthcare system in Ukraine for the period up to 2020»,
the principle of continuous improvement of quality is
proclaimed in the state, the key component of which is a
clinical audit. The Concept states: the current analysis of
the results of the work of health care institutions is based
on the accounting and reporting documents (statistics and
annual activity reports) approved by the state authorities,
as well as on the results of individual studies, which is not
enough to assess the quality of health care and determine
its improvement directions. [7].

The order of the Ministry of Healthcare of Ukraine dated
05.02.2016 Ne 69 «On the organization of clinical and expert
assessment of the quality of health-care provision and health
care» «modernizes» the expert assessment of the second and
third groups of expertise that is carried out in case of patient
death, divergence of determined diagnoses, non-compliance
with health care standards and health care, clinical local pro-
tocols, material and technical reports, as well as in cases that
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were accompanied by complaints from the applicant etc. Thus,
although the modern quality control methods - clinical audit
and monitoring are mentioned in the regulatory documents
of the Ministry of Healthcare, in practice an expert assessment
of the outcome and some unwanted cases is carried out using
«organizational measures» to punish the perpetrators. While a
clinical audit in a health institution is usually carried out once
a quarter and is aimed at not penalizing individual workers
for not achieving acceptable quality, but seeking opportunities
to achieve it [8].

Effective quality control system of medical services provi-
sion is an important element in the implementation of the
medical reform. The process by which the government grants
permission to practice a practitioner or a health organization
(usually after verifying compliance with minimum mandatory
standards) is defined in the legislation as licensing. In Ukraine,
licensing applies to all legal entities, regardless of their organi-
zational and legal form, and individuals-entrepreneurs who
conduct business activities in medical practice. If licensing
guarantees minimum standards for patient safety and mini-
mizes health risks, medical accreditation is intended to ensure
continuous improvement of quality and aims at achieving
optimal standards. The national accreditation body, through
an independent external evaluation, publicly confirms the
achievement of accreditation standards by one or another
institution. For example, in the UK, this is the United Kigdom
Accreditation Forum (UKAF), a volunteer network of NHS
organizations that is accountable to the government; in France
- HAS, a public health authority (an independent non-profit
public scientific organization); in the United States, the Joint
Commission on Accreditation of the Healthcare Organization
(JCAHO, a national nonprofit organization). As in Ukraine,
accreditation is carried out not by an independent structure,
as is the case of most EU countries, but by the Ministry of
Healthcare of Ukraine, which verifies subordinate institutions,
it creates objective obstacles for ensuring the proper quality
of medical care quality in health care [9].

The patient rights phenomenon is fundamental to modern
law and medical ethics. The patient rights as a phenomenon,
term and legal structure are derivatives of human rights to
the extent that the patient is a person. The patient rights are
inherent only to those who have the appropriate special legal
status. Violation of the patinet rights is a socially harmful
act, impunity of which also affects social security. Domestic
legislation provides a whole range of patient rights (however,
serious problems are often encountered when realizating
these rights in practice), however, with some exceptions, it
does not properly establish the patient responsibilities and
responsibility for their failure [12]. According to M. Watad
and R. Grevtsova, «it is important that in attempts to resolve
various relations related to human health, the patient, the
very person for whom these relations arise, will not be for-
gotton about». An important instrument for ensuring this
is the international health law, which has a human-centric
orientation [13, 460; 14].

The basic legal document on the basis of which the concept
of the patient rights is based is the Universal Declaration of
Human Rights adopted by the General Assembly in 1948.
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On November 4, 1950, the Convention for the Protection of
Human Rights and Fundamental Freedoms was signed. At the
beginning of the 1990s, almost everywhere, the fundamental
patient rights of the patient were recongized, which continue
to evolve to date (the «Lisbon Declaration on Patient Rights»
of 1981, the «Declaration on a Policy for the Enforcement of
Patient Rights in Europe» of 1994, «The European Charter of
Patient Rights» 0£2002): the right to information on the diag-
nosis and prognosis of their own illness; the right to choose
a doctor; the right to preserve the confidentiality of medical
information; the right to privacy; the right to ensure the rule
of informing the consent.

The «Concept of Patient Rights in Europe: General Provi-
sions» document adopted by the who European Patients’ Con-
sultative Meeting (Amsterdam, 28-30 March 1994), played an
important role in defining key provisions in patient rights.
The list of patient rights in this document reflects the progres-
sive trends of today and corresponds to the development of
modern law and health care. The purpose of this document
is to guarantee the protection of fundamental human rights
and promote the humanization of assistance to all categories
of patients including the most vulnerable, such as children,
psychiatric patients, the elderly and severely ill. In essence, this
reflects the desire of people not only to improve the quality of
their received treatment and preventive care, but also to more
fully recognize their rights as patients.

Due to the need to preserve human identity, to ensure re-
spect for human dignity and the availability of a «bioethical
dimension» of issues to be resolved by the legislator or the
court, the impact of bioethics on the right to health is increas-
ing. Some researchers point out the «bioethisation» of the
legislation and the rights of foreign countries in certain sectors,
for example, in the field of criminal law, and its necessity in
Ukraine [15, 140-145].

One of the most acute problems is the consent of the patient
to participate in a medical study (medical biologic exper-
iment). On the one hand, there is a need to revise certain
standards of research aimed at preventing abuse of consent,
especially by consent of vulnerable persons (incapable or in-
capable adults, minors). On the other hand, strict regulation
of research, the trend of which has been observed lately, may
lead to a restriction of research, despite the great role they
play in meeting the needs of society in health care services.
According to ]. Dangati, it is now necessary to establish a
balance between the protection of the rights of the subjects
and the freedom to conduct research [16, 489].

Atthe same time, there is a problem of medical error, which
is urgent not only for Ukraine. According to the European
Commission «Special Eurobarometer» data (2006), 78% of
EU citizens consider medical errors to be a serious problem.
National legislation does not define the term «medical error».
The legal doctrine ambiguously understands it too. A similar
situation is observed in many developed countries. In the
report, «Man is Fallible: Building a Healthier Healthcare», pub-
lished by the Institute of Medicine (now the National Academy
of Medicine of the United States) in 1999, a definition that had
already become classical was proposed. According to it, the
error is «the failure of the planned action to be carried out as
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expected, or the use of an erroneous plan to achieve the goal».
In general, the prevailing view is that a doctor (or rather med-
ical) mistake is an act or omission of a health professional who
is characterized by good faith and does not contain evidence
of a criminal offense. It is also believed that medical errors
include acts that result in harm to the patient. Overseas, doctor
(medical) mistakes were paid particular attention to at the turn
of the 2000s. The above-mentioned report became a push. It
showed that from 44 thousand to 98 thousand Americans die
from medical errors every year. And this is much more than
due to accidents or industrial accidents.

The study of the Johns Hopkins University Faculty of Med-
icine, published in 2016, confirmed that approximately 9.5%
of Americans die from medical errors in the United States
every year. According to the who, in most EU member states,
medical errors and other adverse events are observed in 8-12%
of inpatient care cases.

In 2006, the Committee of Ministers of the Council of
Europe issued the recommendation Rec (2006)7 on patient
safety management and prevention of adverse health events.
Among the proposed measures, there is the development of a
system for reporting incidents involving patient safety. In this
case, the system should not be punitive. It should encourage
healthcare providers and healthcare professionals to report
such cases (if possible, the message should be voluntary,
anonymous and confidential). Information about medical
errors is also available from other sources, such as patient
complaints registration system. In some European countries
(Great Britain, Denmark, Ireland), such systems already exist.
In many others, they are only being organized. Creating a
system for reporting and monitoring medical errors should
be one of the priorities of health care reform in Ukraine [17].

In 2017, Doctor of Medical Sciences V. Franchuk published
a study on medical errors in Ukraine. Out of the 112 cases of
medical care in the Ternopil oblast, the professor found errors
in 92 of them (82.1%). Although in the same 2017, 91% of
doctors in Ukraine were certified. The high level of medical
mistakes at a high level of qualification is connected with
the corruption of the attestation system, - said O. Grishakov,
a lawyer and managing partner of the law firm «Grishakov
Law Company». At the same time, the qualification category
does not mean that the doctor will be responsible. In Ukraine,
there is simply no mechanism for prosecuting a specialist for
incompetent provision of health care, said the lawyer [18].

Victimogenity of the absence of an effective criminal law
response to the criminal misconduct of the patient rights is
that, due to the systemic «blindness of the eyes» of the state
authorities, the perception of the patient rights violation by
doctors makes people believe that it is virtually impossible to
bring the medical practitioner to criminal responsibility for
committing a professional crime. Under such conditions, the
patient, knowing that his rights are protected from medical ar-
bitrariness, will not consider himself as a victim of the system
and perceives a medical crime as a gift which he is «ready»
for. In our opinion, the position of the necessity to meet the
population social needs in the quality and safe provision of
health care today is a radically different approach: without
raising the role of the patient and shifting the attention of

the state from the one who caused harm to the person who
suffered from it, today, the criminal law will not get the trust of
the society, which demands fair and proper satisfaction of its
needs for proper legal guarantees of non-violation of human
rights in Ukraine. Therefore, the proposal to supplement the
Criminal Code of Ukraine with a norm that would include
liability for the violation of patient rights by a medical or
pharmaceutical worker that was known to such a worker could
constitute or endanger the patient life, health or reputation,
is relevant [19, 136].

The practice of the European Court of Human Rights, which
has touched upon a fairly wide range of bioethical issues
(reproductive rights, the use of assisted reproductive technol-
ogies, assisted suicide, consent, for medical intervention, etc)
[20] will play an important role in the search for legislative
solutions to the problems within the right to health care, and
also led to the spread of positive state obligations in the field
of health raising the question about guarantees of health care,
state responsibility for patient death and others [21, p. 15].

The issue of legal protection of patient and doctor rights, as
well as provision of legal support to health institutions and the
creation of a regulatory framework for reforming the health
care system is relevant. As the Head of the Institute of Med-
ical and Pharmaceutical Law and Bioethics of the Academy
of advocacy of Ukraine R. Grevtsov states, in each region
of the country, 40-80 civil cases are considered annually in
the courts for compensation of property damage and moral
damage caused to health due to providing health care of in-
adequate quality. However, there are not many lawyers who
are capable of performing these tasks effectively. Among the
important tasks faced by Ukrainian scholars, there is the study
and generalization of judicial and investigative practices on
«medical» cases, which was recognized as one of the areas of
health law development of Ukraine, the creation of a register
of lawyers in health law [22, 11].

CONCLUSIONS

1. The quality control mechanism of health care should be
permanent and aimed at improving its quality. It is nec-
essary to create a National Quality Control Agency that
would be independent, not subordinate to the Ministry
of Healthcare of Ukraine, staffed by professional experts
with experience in this field.

2. The modern medical system, which can be described as
a model of technocratic type, is not ready for an inde-
pendent solution to a number of problems that affect a
human as a person, his rights and freedoms. One of the
fundamental problems of modern law and medical ethics
is that health care should be a human right, and not a
privilege for a limited number of people who are able to
afford it. Violation of patient rights is a socially harmful
act, impunity of which also affects social security.

3. The problem of legal protection of the patient and doctor
rights, as well as legal support of health institutions and
the creation of a regulatory framework for reforming
the health care system is urgent. However, there are not
many lawyers who are capable of performing these tasks
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effectively. It is necessary to create a register of health
lawyers.

4. The establishment of a system for reporting and moni-
toring medical errors should be one of the priorities of
health care reform in Ukraine.

5. Among the areas of health law development in Ukraine,
there may be indicated: development of a generally ac-
cepted concept of health law of Ukraine; formation and
recognition of health law as an independent branch of
law and legal science; development of the concept of
improveming Ukrainian legislation in the field of health
care, including adoption of the Medical Code of Ukraine;
study and generalization of judicial and investigative
practice on «medical» cases; development of practical
recommendations for the subjects of health law; meth-
ods of protecting the rights and legitimate interests of
patients, health workers and health care institutions,
tactics and methods of conducting «health» cases.
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ABSTRACT

Introduction: Health systems and health policies across the European Union are becoming more and more interconnected and also more complex. This increased
interconnection raises many health policy issues, including health care quality. Mistakes in medical care can occur anywhere in the health care system — at hospitals,
doctor’s offices, nursing homes, pharmacies, or patients”homes - and in any part of the treatment process involving wrong medication, improper treatment, or incorrect
or delayed test results.

The aim of the article is to develop adequate theoretical and scientific-practical proposals for the modernization of the legal regulation to protect patients’ rights aimed at
observance of constitutional rights and freedoms.

Materials and methods: In order to obtain the results the analysis of medical, labor and civil law norms are investigated. The article uses analysis and synthesis methods, as
well as a comparative legal method.

Review: A number of proposals are given forimproving legislation in the area of eliminating obstacles to provision of qualitative primary care / medical-preventive care, prevention
of formal attitude towards the patient, the implementation of preventive protection measures which should notify in advance about the violation of the law in the medical sphere.
Conclusions: Ukraine urgently needs a legal mechanism to protect the rights of patients; it will become a systemic phenomenon and will consist of legal means, forms, ways
by which the restoration of violated patients'rights is provided, the support of protected interests by the law is maintained, legal disputes are resolved and other obstacles to

realization of patients'rights are overcome.

KEY WORDS: patients'rights, responsibility, protection of patients’rights and interests, medical law

INTRODUCTION

Modern medicine has moved ahead. Particularly pro-
gressive is the change in patient’s rights. One of the main
achievements of modern medical legislation is to provide
the patient with the right to freely choose a physician,
methods of treatment, the right to receive reliable infor-
mation about his/her health, the right to get qualified
medical assistance, etc. Unfortunately, there are also nu-
merous cases of medical errors, hospital malpractice that
lead to serious and sometimes irreversible consequences.
In Ukraine, there are no effective remedies available to
patients. According to statistics, 70% of harmed patients do
not even attempt to apply to court because they consider
it meaningless. After all, it is almost impossible to win the
process against the careless physician. Physicians also make
a forensic examination of this medical error. And the honor
of a white dressing gown is more important than the health
of the patient [1, p. 308].

At the same time, it is a completely different situation
in the EU countries. In particular, European countries
often incriminate professional errors of physicians in the
context of general crimes against the body and life - that
is, wounding or causing grievous bodily harm, or causing
the death of a person due to negligence - involuntary
manslaughter. In this regard Slovenia is quite unique

Wiad Lek 2019, 72, 4, 697-701

since the Slovenian Criminal Code contains a special
offence of negligent treatment. A medical professional
that violates the practices and rules of the medical science
and profession, and whose conduct negligently causes
a significant deterioration in health of a patient can
be sentenced to imprisonment up to three years. If the
patient dies, the sanction includes imprisonment from
one to eight years. The offence is classified in Chapter
20 of Crimes against Human Health, where the central
protected right is public health and public confidence in
the health system.

From the point of view of the legal assessment of the
medical assistance provided (in order to establish the
grounds for bringing health professionals or the institu-
tion to responsibility), it was agreed to divide the adverse
effects of treatment into: medical errors; medical accidents;
medical malpractice (professional negligence).

It should be noted that today the well-balanced position
regarding the concept of “medical error” has not been
formulated yet. Despite the relevant questions were inves-
tigated by many scholars, including Bonetti M., Cirillo P.,
Komarov Yu.M., Leape L.L., Maidanyk N. I., Malein M. M.,
Martin M., Michael D., Raghuram R., Reason J., Ritchey
EJ., Rykov V.A., Senders J.W,, Seniuta I. Ya., Sonny B. Bal,
Swaminath G., Stetsenko S.H. et al.
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The official interpretation of the notion of a medical
error in Ukraine is absent. However, the responsibility of a
health worker depends on the interpretation of this notion.
If the medical error is to take unintentional minor harm
to the patient’s health, then the physician’s responsibility
should be appropriate. However, if the result of a medical
error was the provision of improper treatment (untimely
medical care) which resulted in a significant deterioration
in the patient’s health, then this is not a physician’s mistake
but the infliction of emotional and material distress to the
patient. This mistake should be compensated by the phy-
sician in a way stipulated by Article 16 of the Civil Code of
Ukraine. However, traditionally a medical error can not be
the result of a careless attitude towards their professional
activities. A large number of subjective factors complicate
the understanding of this issue, such as lack of experience
of the physician, stressful situations and human factor.

THE AIM

The aim of the article is to develop adequate theoretical
and scientific-practical proposals for the modernization
of the legal regulation to protect patients’ rights aimed at
observance of constitutional rights and freedoms.

MATERIALS AND METHODS

Materials for investigating the patients’ rights are: national
legislation, the Constitution of Ukraine, the Law of Ukraine
“Fundamentals of the Ukrainian legislation on protection
Health”, “On the Protection of Consumer Rights”, the
Convention for the Protection of Human Rights. Materials
for investigating the medical error are: the Civil Code of
Ukraine, Declaration of policies in the field of patient rights
in Europe, the Copenhagen Declaration, the Declaration of
Tokyo, the Declaration of Lisbon on rights of the patient,
the World Medical Association documents, the Declaration
on Euthanasia, the Declaration on Human Organ Donation
and Transplantation, the Declaration of Helsinki. In order
to obtain the results the analysis of medical, labor and civil
law norms are investigated. The article uses analysis and
synthesis methods, as well as a comparative legal method.

REVIEW

For example, medical errors in the Republic of Kazakhstan
will soon be investigated and combined in one registry.
This step would distinguish the mistake from negligence.
In addition, hospital ratings and patient reviews will be
indicated here. Last year the physicians, by the way, paid
for their mistakes more than 9 million tenges. Most patients
complain about the physicians, such as anesthesiologists,
obstetricians, gynecologists, resuscitators and surgeons.
For example, in 2018 50% of complaints out of 3.5 thousand
citizens were about the quality of medical care. As a result of
consideration of these appeals 430 administrative protocols
were drawn up, 299 individuals, 8 officials, 23 legal entities
are brought to administrative responsibility [2].
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In the world under the medical error scientists under-
stand 1) an unintended act (either of omission or commis-
sion) or one that does not achieve its intended outcome
(3], 2) the failure of a planned action to be completed as
intended (an error of execution), the use of a wrong plan to
achieve an aim (an error of planning) [4] or 3) a deviation
from the process of care that may or may not cause harm
to the patient [5].

Modern medical law operates also with the notion of
a medical accident - this is an adverse result of medical
intervention. This result can not be predicted and therefore
it cannot be prevented through a set of objectively com-
piled random circumstances (although the physician acts
correctly and in full accordance with medical rules and
standard treatment methods).

In the EU, a medical accident is understood as 1) an
unplanned, unexpected and undesired event, usually
with adverse consequences [6]; 2) as a commission or an
omission, with potentially negative consequences for the
patient, which would have been judged wrongly by skilled
and knowledgeable peers at the time it occurred, indepen-
dent of whether there were any negative consequences [7].

So, if I compare the definitions in different countries of
the European Union I can assume that there is no standard
definition of a medical error which varies widely in the
scientific literature. Usually scientists guide on recording,
coding, reporting and assessment of medical errors. These
definitions are quite similar but they are divided differently
into certain categories.

As for the concept of medical malpractice (professional
negligence) - these are negligent or intentional actions of
a medical worker that has caused damage to the life and
health of the patient. Medical malpractice is defined as any
act or omission by a physician during treatment of a patient
that deviates from accepted norms of practice in the medi-
cal community and causes an injury to the patient. Medical
malpractice is a specific subset of tort law that deals with
professional negligence [8]. Medical malpractice involves
patient damage, injury or death attributed to negligent
behavior by a medical practitioner or other health care
professions [9; 10].

For example, a 24-year-old boy lost his life due to an
incorrect diagnosis. An autopsy revealed that the cause
of death was a stroke. As it turned out, after the next shift
at the mine, Askar Khamzin began to complain of chest
pain. Physicians’ Ambulance Service diagnosed acute re-
spiratory disease and prescribed treatment with injections.
But this treatment did not help. After contacting a private
clinic, he was diagnosed with pneumonia. And this time
the treatment did not help. Physicians diagnosed a stroke
only after the boy was unable to speak. Physicians decide
to drive dying Askar 200 kilometers to the regional center.
On the way to Aktobe the guy died. Then the physicians
stated that the cause of death was the traumatic aortic
rupture. But an autopsy proved that the young man died
of a stroke. According to local newspapers, surveillance
cameras are installed in the hospital reception. According
to Askar’s mother, the physicians had a record where Askar



A MEDICAL ERROR: DOES LAW HELP OR HINDER

complained of heart pain and was waiting for an hour to
be examined. But by a strange coincidence, this video has
already been deleted [11].

As it was mentioned above, the difference between a
medical error and an offense is in the causes and conditions
of their occurrence. Medical errors are usually allowed
due to objective reasons and circumstances (lack of ap-
propriate conditions for providing assistance, lack of time,
insufficiently qualified staff). Therefore, the distinguishing
feature of medical errors is the integrity of the medical staff.
However, these errors were the result of an unreasonable
attitude to the work of medical staft, the medical institu-
tion is obliged to compensate for the damage caused to
the health of the patient due to the fault of its employees.

DISCUSSION

Ukrainian legislation has a number of legal norms that must
implement the patient’s right to provide health care quality.
The basic personal non-property rights of an individual are
prescribed in the Constitution of Ukraine (the right to life, the
right to health care, the right to medical care), the Civil Code
of Ukraine (Articles 283, 284, 285), the Law of Ukraine “Fun-
damentals of the Ukrainian legislation on protection Health”
(Articles 6, 38, 39, 40, 41, etc.). Every Ukrainian according to
the Constitution of Ukraine has the right to health care quality
but more and more often there can be seen medical errors
that entail serious consequences for the patient. The right to
life, the right to health care and the right to medical care are
also provided by the Convention for the Protection of Human
Rights and Fundamental Freedoms [12].

Typical causes of medical errors are: 1) the inconsistency
of the actions of several physicians (if the patient undergoes
treatment in several physicians); 2) the improper use of med-
ical equipment (most often these are mistakes in dentistry);
3) the negligence and non-compliance with sanitary norms;
4) the improper prescription of medicines (inappropriate
drugs or careless attitude to contraindications); 5) low qual-
ification of physicians.

Examples of medical error are numerous. According to
the current legislation civil liability is provided by the Civil
Code of Ukraine, the Law of Ukraine “On the Protection
of Consumer Rights” (health minor damage, for example,
an incorrect diagnosis and accordingly the appointment of
incorrect treatment that led to deterioration in the condition
of patients) and criminal provided by the Criminal Code of
Ukraine (illegal abortion which resulted in the death of the
patient or serious harm to her health; introduction of infection
which includes HIV as a result of noncompliance with sanitary
standards, private medical activity without a corresponding
license that caused the death of a patient or harm to health;
failure to provide assistance to a patient that has resulted in
a fatal outcome or causing moderate or severe harm to the
health), negligence, improper or poor-quality (careless, negli-
gent) performance by the physician of his/her duties that has
led to serious irreversible consequences.

Medical errors can occur at any stage of the medication
process (prescription, delivery, dispensing, administration

and monitoring). In Europe, researchers refer to the most
common medical errors: management errors, investigation
errors, decision making errors, missed diagnosis, omission
or delayed evaluation of important parameters, unnecessary
treatment, unnecessary tests and deadly procedures, uncoor-
dinated care, infections, from the hospital.

Asarule, lawyers treat medical error as unintentional harm
to health resulting from improper provision of medical care or
inactivity of the physician. In practice, proving the presence
of a medical error is difficult enough. The main problem in
proving the existence of a medical error is the collection of
the necessary evidence by the victim. It is practically unreal to
bring the physicians guilt to court, only if the physician pre-
scribes forbidden medicines, accidentally injured the patient
during the surgery and forgot tools or a napkin in the patient’s
body. At the same time, the most important stage in the pro-
cess of gathering evidence is a written confirmation that the
health problem arose from the fault of the physician. This will
require all records from a medical card, examination data, etc.
The best way to confirm the existence of a health disorder after
providing unskilled help is to conduct an examination. But
there are also nuances: the forensic examination is carried out
according to the decision of the investigator/inspector and it
is carried out by medical workers who do not want to prove
the error of their colleagues.

Despite the presence of a large number of normative legal
documents in Ukraine there is no real mechanism for pro-
tecting the patients’ rights. It negatively affects at the image of
Ukraine. After all, in all democratic states special attention is
paid to the issue of human rights observance and freedoms.
The development of the legal system for the protection of
human rights is in the direction of differentiation of certain
groups that need special treatment (depending on their age,
gender, health, etc.) In this regard, the importance of the legal
protection of the patient increases. The need for a special legal
protection of the patient’s interests is documented in a number
of declarations and conventions adopted by international
medical associations. These documents are the World Health
Organization (A Declaration on the Promotion of Patients’
Rights in Europe, dated 1994 [13]; the Copenhagen Decla-
ration, dated 1994 [14], etc.), the World Medical Association
documents (The Declaration of Tokyo, dated 1975 [15], the
Declaration of Lisbon on rights of the patient, dated 1981 [16],
the Declaration on Euthanasia, dated 1987 [17], the Declara-
tion on Human Organ Donation and Transplantation, dated
1987 [18], the Declaration of Helsinki, dated 1989 [19], etc.

Ukraine urgently needs a legal mechanism to protect the
patients’ rights that will become a systemic phenomenon and
will consist of legal means, forms, ways in which the resto-
ration of patients’ violated rights is ensured. The protection
of humans’ interests by the law, legal disputes are resolved
and other obstacles to the realization of patients’ rights are
overcome. Essentially, this is a mechanism where the rights,
duties, incentives and responsibility of the subjects of medical
legal relations are combined. In order for the mechanism
of protection to be effective, the synchronous actions of its
components must be done. The qualitative legal norms are
important but they are nothing when they can not be realized
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in practice. Thus, the impossibility for the patient to gather
evidence by legal means, the lack of adequate professional
expertise undermines the provisions of the Constitution of
Ukraine regarding the necessity to observe the constitutional
rights and freedoms of citizens.

The right to protection can not be declarative. The right
to protection includes, on the one hand, the possibility of an
authorized person’s own actions and on the other hand, the
ability to demand appropriate behavior from the obligated
person, as well as the possibility to apply to the competent
state bodies for the protection of rights and interests.

Thus, it can be stated that the traditional mechanism of pro-
tection of patients’ violated rights is ineffective. Accordingly,
it is necessary to introduce measures that would prevent the
commission of an offense (preventive protection) or in other
words, measures to advance.

CONCLUSIONS

The first is the implementation of measures for the develop-
ment of legislation regulating relations in the medical sphere.
In particular: the unification of legal regulation of medical
workers, protocols of relations between a physician and a
patient, treatment protocols, the creation of new model con-
tracts for the provision of medical services by consulting the
management of the Ministry of Healthcare with representative
client groups in order to determine the conditions for the best
provision of unified services, the creation in the structure
state body of training centers, which will help to ensure the
quality of services that will be provided in future by medical
institutions of all levels [20, p. 14].

Secondly, to oblige the Ministry of Healthcare to monitor
the multidirectional actions of normative legal acts, to prepare
a generalization of enforcement practice and analytical work
on eliminating gaps and conflicts in legislation and ways of
harmonizing medical legislation.

Thirdly, it is appropriate to increase the level of personal
responsibility of the chief medical officer for the response
to the complaints of patients, excluding the cases of formal
answers. At this stage the conflict between the physician and
the patient can be resolved by mutual consent. In order for the
application to protect the patient’s rights had positive effects
(timely and substantially considered) we should increase the
personal interest of the chief medical officer. For example, it
is necessary to formalize in legislation the duty of the medical
centre administration to bring the person in charge (according
to the results of the official investigation) to responsibility. It
will increase the responsibility of the chief medical officer
for taking concrete measures to eliminate the offense with
the subsequent notification of the patient (the complainant)
about the results. So, only the personal responsibility of
physicians, medical centre administration and the prospect
of being disqualified for some time (the inability to hold the
corresponding posts) will promote the understandable result
for the society. It will explain the mechanism for protecting
patients’ rights. This model will be perceived by patients as
consolidating the real opportunities provided by the state.
And inevitability of responsibility for the committed offenses
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will stimulate the representatives of the medical industry to
legitimate actions.

Fourthly, in accordance with Article 22 of the Constitution
of Ukraine: “human and citizen rights and freedoms affirmed
by this Constitution shall not be exhaustive. The constitu-
tional rights and freedoms shall be guaranteed and shall not
be abolished. The content and scope of the existing rights and
freedoms shall not be diminished by an adoption of new laws
or by introducing amendments to the effective laws” it is nec-
essary to introduce the notion of a primacy of the lawfulness
of the patient. According to this the duty of the physician is
to provide the evidence base on the merits of the conflict. As
well as all the rules of law that are ambiguous should be treated
in the best interests of the patient.

Fifthly, the preventive protection of the patients’ rights can
be realized through the participation of non-governmental
organizations in making arrangements and implementation
of medical services. At the same time, the list of such public
organizations should be determined by a document at the level
of thelegislative act (the resolutions of the Cabinet of Ministers
of Ukraine, Presidential Decree, etc.). This innovation will
allow authorized non-governmental organizations to extend
legislative safeguards for the observance of patients’ rights by:
1) participating in the development of legal and regulatory
framework of medical relations and standards for the pro-
vision of medical services; 2) harmonization of the standard
terms of contracts that will be signed subsequently between
the patient and the medical institution on provision of med-
ical services (if they do not contravene the law); 3) public
control over the actions of the administration of the medical
institution and physicians on the application of the patient
(victim) in case of violations of the requirements of the current
legislation; 4) reverse control of the medical workers level of
qualification, namely, participation in personnel attestation.

Sixthly, it would be advisable to introduce reformist prin-
ciples in training physicians. Important and significant at
the same time is the movement of the introduction of the
principles of academic integrity, which is now gaining in pop-
ularity. The modern understanding of the concept of academic
integrity is formulated in the document of the Centre for
Academic Integrity in 1999. The basis of the definition is the
phrase of fundamental virtues: honesty, trust, justice, respect,
responsibility, courage. Thus, a conscious moral choice, care
for reputation will become a solid basis for combating various
abuses, corruption in the medical sector [21, p. 161].

The last and the most important issue that needs to be solved
is increasing the competence of physicians and medical staff,
encouraging and attracting health professionals to continuous
professional growth. At the same time, it is important not only
to acquire the necessary knowledge, skills, experience in pro-
fessional occupation but also the ability to use them in practice
for the benefit of patients. Modern medical education requires
a systematic and conceptual approach to modernizing the
learning process, taking into account new and advanced tech-
nologies, the latest innovations and borrowing the best foreign
practices developed by the Accreditation Council for the Higher
Medical School (USA), a toolkit for evaluation under the scheme
called “Miller’s Pyramid” etc. The general world tendencies in
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postgraduate education of physicians are its continuity. That is,
medical workers are constantly updating their knowledge and
practical skills from compulsory education to the end of their
professional activity. Such actions are carried out in order to
improve the quality of medical services provision and patient’s
safety (there are qualitative indicators of safety and effectiveness
of treatment). The moral responsibility for a patients share
is a physician’s commitment which is realized through the
mechanisms of licensing and certification of physicians and
other medical workers. Public information is available about
the quality of physician’s work and the ratings of a health facility.

The introduction of such an experience will be beneficial
for Ukraine because this is not a necessity for patients, but a
modern necessity. Recently, there have been serious changes,
in particular: the medical information update has been speeded
up, the number of highly effective medicines and diagnostic
technologies has increased, advanced health care practices have
emerged that require highly qualified physicians and medical
services have risen in price. Accordingly, the measures should
be introduced in Ukraine that will promote the reform of the
medical sector, first of all, by increasing the competence of
medical staff. Therefore, it would be advisable to introduce
a post-graduate accumulative system of educational credits
(hours) for the training of physicians and nurses. It would be
appropriate to create modern laboratories, centers for working
out practical skills, technical means for distance learning in uni-
versities and medical institutions and provide access to modern
high-quality information sources. They will later become the
basis for the creation of a single Ukrainian medical-information
space with the ability to exchange and share data.

So, in the field of health care in Ukraine there are many
unresolved problems and these drawbacks affect both the
quality of health service provision and the effectiveness of the
mechanism of protecting patients’ rights. It is clear that such
issues are not solved in one day. However, the reform of the
medical sector is urgently needed in Ukraine because health-
care and well-being of all Ukrainian people depend on it.
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ABSTRACT

Introduction: The term “Great Obstetrical Syndromes” (GOS) was widely implemented to clinical practice after 2009, due to publications of G. C. Di Renzo and R. Romero. The
effective prognostical methods are still being searched for early correction of the disorders and decrease of negative consequences on mother and fetus.

The aim: To analyze the up to date data concerning prognostication of Great obstetrical syndromes.

Materials and methods: Used database Pubmed from 2004 up till 2019 to search clinical studies of great obstetrical syndromes.

Condlusions: The literature review summarizes the data about existing methods of prognostication of GOS based on history of the patient and the results of additional clinical

and laboratory investigations.

KEY WORDS: great obstetrical syndrome, prognostication, preeclampsia

INTRODUCTION

Perinatal period is crucial for the formation of further
health of an individual. Though the modern taxonomy
of diseases in obstetrics is based on clinical symptoms of
mother and not on the pathophysiological mechanisms
that are in charge of clinical manifestation. For example,
the term “preterm labour” is not indicating what is the
cause - infection, disorders of placental blood flow, over
distension of uterus, disorders of allogenic recognition,
stress of other pathological processes. The same refers
to preeclampsia, fetal growth restriction, antenatal fetal
death, nausea and vomiting of pregnant, disorders of
uterine contractile activity, so the manifestations, when
the diagnosis just indicates the clinical symptoms without
clarifying specific etiology.

Lack of understanding of these states leads to manage-
ment of symptoms without treatment of mechanisms that
caused the disease, this, in turn, leads to expectation that
one diagnostic test or treatment may indicate or cure the
other mentioned states. Oxford medical dictionary defines
that syndrome is a group of symptoms which consistently
occur together, or a condition characterized by a set of
associated symptoms. The main in this definition is that a
syndrome may be caused by more than one mechanism,
or disease or etiology.

Obstetrical complications that cause perinatal morbidity
and mortality are syndromes, though they may be named
“Great Obstetrical Syndromes” (GOS). This term was
widely implemented to clinical practice after 2009, due to
publications of G. C. Di Renzo and R. Romero.
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THE AIM
The aim to analyze the up to date data concerning prog-
nostication of Great obstetrical syndromes.

MATERIALS AND METHODS
Used database Pubmed from 2004 up till 2019 to search
clinical studies of great obstetrical syndromes.

REVIEW AND DISCUSSION

GOS - is a name for a group of gestational complications that
occur in approximately 15% of pregnancies. They may cause
severe gestational period complications and lead to fetal and
maternal mortality, so these syndromes require extraordinary
attention, constant monitoring and treatment. The main char-
acteristics of these syndromes are: [1,2]: multiple etiology; along
preclinical period; frequent fetal involvement; adaptive in nature.

The development of these syndromes is a result of com-
plicated relationships between maternal and fetal genomes
and the environment. The GOS include [1,2]: preterm
labour, premature rupture of membranes, preeclampsia,
intrauterine growth restriction, macrosomy, missed preg-
nancy, antenatal fetal death, spontaneous abortions, pla-
cental abruption. Recent publications indicate gestational
diabetes (GD) as one of the GOS [3].

GOS are characterized by generalized inflammation,
endothelial dysfunction, increased trombine production,
the prevalence of antiangiogenic factors that commonly
lead to multiple organs and systems damage [4].
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According to results of investigations, the main cause of
GOS is pathology of deep placentation. Also, one of patho-
physiological links in GOS development is dysfunction of
haemostasis system.

RISK FACTORS

The risk factors of GOS development include anemia,
endometriosis, polycystic ovarian syndrome, teenage age,
chronic arterial hypertension, previous pregnancy compli-
cations by preeclampsia and preterm labour [5].

The recommendations of National Institute for Health and
Clinical Excellence (NICE) include routine screening of specific
preeclampsia risk factors (primipara, elderly age, increased
body mass index (BMI), preeclampsia in family history, chronic
renal disease of chronic hypertension, multiple pregnancy, a
long interval between pregnancies more than 10 years and
preeclampsia in previous pregnancy). The estimated incidence
of preeclampsia is from 3% in case of one risk factor up till
30% in case of combination of several risk factors mentioned
above [6-9]. According to GOS study in nulliparous women,
BMI is the most discriminant maternal characteristic for the
prediction of preeclampsia. Maternal characteristics should
not be used alone to identify nulliparous women at high risk
of preeclampsia [10].

Canadian scientists concluded that the presence in primipara
risk factors like age, ethnicity and history allows to determine
55% of women with early preeclampsia risk with specificity
90%. In case of additional usage of biomarkers of blood serum
the rate of determination was increased to 75%. Taking into
account the fact, that a number of medical centers offer deter-
mination of pregnancy-associated plasma protein-A (PAPP-A)
in blood serum in the first trimester of pregnancy; at least 50%
of all preeclampsia cases may be predicted and probably more
than two thirds of severe cases with the rate of false-positive
results less than 10%. The value of determination of additional
markers of first or early second trimester preeclampsia such
as placental growth factor, ingibin, endogline, soluble fmf-like
tyrosinkinase - 1 (sFlt-1) are being studied. Though, the answer
to this question may be given only after the confirmation of
action and benefits of these factors usage in large cohort studies
and studies of cost-effectiveness ratio [11-15].

Yu etal. have offered ultrasound screening of first trimester
in order to accurately determine the vascular pathology of
placenta and for detection of women with increased risk of
dangerous obstetrical complications [16]. The investigations
proved that women with increased vascular resistance in uter-
ine arteries have a 5 fold time’s increased risk of preeclampsia,
intrauterine growth restriction or antenatal death develop-
ment compared to other pregnant. It is assumed, that the
possible factors of pathological placentation development are
increased cell death and decreased expression of insulin-like
growth factor-2 [17].

PROGNOSTICATION
One of the glycoproteins which is synthesized by placenta
and may have a prognostication value is PAPP-A. It is well

known about the use of this marker for screening programs
in the first trimester in order to diagnose aneuploidies.
Nowadays it is studied as a marker of GOS [18,19].

Furthermore, it was concluded that Dopplerometry of
uterine arteries during pregnancy combined with determi-
nation of PAPP-A is connected to disorders of trophoblast
development [20, 21] and is observed in case of small for
gestational age fetuses, intrauterine growth retardation and
antenatal fetal death [22-24]. These investigations result-
ed a confirmation of coherence between Dopplerometry
of uterine arteries and levels of PAPP-A with small for
gestational age fetuses and decreased fetal movements in
case of an at term pregnancy. Pregnancies complicated by
decreased fetal movements and/or small for gestational age
fetuses were accompanied by decreased levels of PAPP-A
and increased indexes in the uterine arteries in 11-13 weeks
of gestation compared to uncomplicated pregnancies. Also,
compared to cohort the frequency of small for gestational
age fetuses was significantly higher among women with
decrease fetal movements in case of an at term pregnancy.
Even taking into account such variables as maternal age,
BMI, ethnicity, smoking, logistical regress showed inde-
pendent relationship between levels of PAPP-A, uterine
arteries Dopplerometry indexes, small for gestational age
fetuses and decrease fetal movements in case of at term
pregnancy [25].

It was established that a combined estimation of placental
growth factor (PIGF), PAPP-A and a heperclycosalated
chorionic gonadotropin (hCG-h) to chorionic gonado-
tropin (hCG) ratio together with mean arterial pressure in
primipara gave the opportunity to receive a test, where the
prognostication value AUC was 0.870 for early manifesta-
tion of preeclampsia [26]. Though, a self assessment in the
second trimester did not have a prognostication value [27].

European Society of Cardiology indicates, that Dop-
plerometry of uterine arteries after 20 weeks of gestation
gives the opportunity to identify women with high risk of
gestational hypertension, preeclampsia and intrauterine
growth retardation. They also notice, that the rate ratio
in patients with doubtful diagnosis indicates a low risk of
preeclampsia development [28].

Also worth noting, that there are a number of inves-
tigations concerning the function of endoglin in the
development of a cascade of pathological processes in
case of preeclampsia [29]. Nowadays it is mostly used for
evalulation of effectiveness of proton pump inhibitors for
preeclampsia treatment on the stage of preclinical, double
blind, randomized, placebo-controlled investigations [30]
that is one of the new research areas [31, 32].

Another biomarker, the role of which in preeclampsia
pathogenesis is widely discussed is vascular endothelial
growth factor. It is worth noticing, that it is one of the
proteins, which is also in charge of the balance of agiog-
enic/antiangiogenic signals during placentation [33].
Though, the amount of relevant publications concerning
perspectives of the usage of this parameter is minimal
[34]. The proof of absence of adequate investigations of
its prognostic value is “ignoring the biomarker” by most
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of recommendations of leading profile organizations [35].
Nevertheless, in one of recent publications there are data
about a new predicting factor of preeclampsia - the ratio
between pigment epithelium-derived factor (PEDF) and
vascular endothelial growth factor [36].

One of the methods of GOS prognostication is a mea-
surement of mean arterial pressure (MAP) in the first
trimester. Recent investigations showed, that among 4700
pregnant women gestational hypertension was diagnosed
in 250 (5.3%), preeclampsia - in 241 (5.1%), including
preterm in 33 (0.7%) and early in 10 (0.2%) of women.
Increased MAP in the first trimester was associated with
increased incidence of gestational hypertension (OR
0.77; 95% CI: 0.74-0.80), preterm preeclampsia (0.80;
95% CI: 0.73-0.87), early (0.79; 95% CI: 0.62-0.96) and
at term preeclampsia (0.73; 95% CI: 0.70-0.76). The rates
of false-positive results of MAP measurement in the first
trimester was 10% with the prognostication rates of 39%
for gestational hypertension, 34% for at term preeclampsia,
48% for early preeclampsia. In case of combination with
pregnant data, the improvement of predicative parameters
was observed till 40%, 37%, 55% and 70% accordingly.
Therefore it was proved that MAP in the first trimester
is a valuable predictor of gestational hypertension and
preeclampsia in primipara women [37].

Recent investigations established an important role in
violation of estrogen levels in preeclampsia pathogenesis.
During pregnancy, estrogen is produced by mainly pla-
centa, unlike the predecessors of androgens, which are
produced by adrenal glands of mother and fetus. These
processes lead to increased estrogen levels in blood plasma,
compared to levels of non pregnant women. Disorders of
estrogen production may play a crucial role in appear-
ance of preeclampsia symptoms, as they are exclusively
produced by placenta and contribute to angiogenesis and
vasodilatation. Previous investigations of estrogen synthe-
sis in case of preeclampsia showed controversial results,
probably due to insufficient specificity of the analyzes.
Though by implementing reliable analytical protocols with
liquid chromatography/mass-spectrometry or gas chro-
matography/mass-spectrometry, modern investigations
indicate a significant decrease of estrogen levels in case
of preeclampsia. Close connection between disorders of
estrogen regulation and incidence of preeclampsia may
substantiate the use of estrogen levels as a biomarker, and
also may establish a potential approach to prophylaxes and
treatment of preeclampsia.

Estradiol may modulate vascular endothelial functions
and angiogenic and steressor factors synthesis. E2 is syn-
thesized by placenta in big amount during pregnancy and
causes angiogenesis and vascular dilation [38]. Indeed,
E2 induces NO synthesis [39-41] and angiogenic factors
levels, as vascular endothelial growth factor (VEGF) and
placental growth factor inhibits Tumor Necrosis Factor-a
(TNF-a ) synthesis by macrophages [42]. A number of
recent studies with usage of up date analytical methods of
investigation found low levels of estrogens in women with
preeclampsia [43].
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Pillar et al. conducted an investigation, aimed at detec-
tion of reliable markers of early preeclampsia and GD join-
ing, which is based on research of micro RNA (miRNAs)
in pathogenesis and their probable role as early biomarker
oflisted above pregnancy complications. Specific miRNAs
are induced by hypoxia and in case of preeclampsia their
regulation is often altered. So, probably these miRNAs
mediate complications of placental hypoxia in case of pre-
eclampsia. miRNAs, adipose tissue and insulinresistancy
also play an important role in pathophysiology of GD. A
number of investigations identified the highest expressed
miRNAs, MiR-210, that are present in placenta and are
predominantly synthetized by trophoblast cells and proved
their role in control of trophoblast invasion and prolifer-
ation. The determination of placenta expressed miRNAs
in maternal plasma indicates their potential role in non
invasive prenatal diagnostics and indicates the type of
therapeutic tactics [44].

Intravascular inflammation is observed in women
with preeclampsia and small for gestational age fetuses
(T helper-1 (Th-) mediated immune response). There is
controversy about T-helper activity (Th-2) in women with
preeclampsia and small for gestational age. CD30, one
of the tumor necrosis factor receptor, is predominantly
expressed in vitro and in vivo by activation of T cells, that
produce cytokines of type Th2. The investigators propose to
use their soluble form (sCD30) as a Th2 immune response
index [45].

A MOLECULARTHEORY OF PREECLAMPSIA

Nowadays a molecular theory of preeclampsia develop-
ment is widely investigated. In order to investigate the
molecular interactions, the researchers used the systems
of biological approach and different so called “omics’, the
results of clinical, placental and functional investigations
of women with adverse preeclampsia phenotype. During
investigation of proteome of these pregnant in first trimes-
ter the alteration in the levels of renin-angiotensin and
immune system, complement and coagulation cascade in
patients with at term and early preeclampsia. Also in blood
of these patients in first trimester in vitro dysregulation of
trophoblast gene expression were found. Due to placental
transcryptomics of women with preterm preeclampsia
specific genes that are associated with morbidity of mother
and kids were found. “Virtual” liquid biopsy of placenta
revealed that gene alterations occur in first trimester in
case of these diseases. Investigations in vitro showed that
hypermethylation of DNA in regulatory area ZNF554
causes suppression of gene and disturbances of trophoblast
invasion, activation of BCL6 and ARNT?2 sensitizes tropho-
blsat to ischemia and pre term preeclampsia. The results
of epidemiologic investigations show, that pregestational
disease of mother or disturbances of immune relationships
of mother-fetus-placenta ply the major role in preeclampsia
development. Careful study of these up to date mechanisms
in «molecular phase» of preeclampsia and determination
of main molecules may enable a molecular investigation
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of patients with a typical preeclampsia development phe-
notype [46].

CONCLUSIONS

As the incidence of Great Obstetrical Syndromes unfor-
tunately still remains high it is crucial do find effective
methods of prognostication of these states in order to
influence pathophysiological mechanisms and decrease
maternal and fetal morbidity and mortality. The effective-
ness of combined evaluation of clinical, instrumental and
serological markers in I trimester in order to prognosticate
early onset preeclampsia s rather high.
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ABSTRACT

Introduction: From January 1, 2019, the Law of Ukraine “On application of the transplantation of anatomical materials to a human being” dated May 17, 2018, N© 2427-VIll
(hereinafter referred to as Law N 2427), which defined a new system of legal relationship in the field of transplantation and related activities. Simultaneously the validity of the
Law of Ukraine “On transplantation of organs and other anatomical materials to a human being”adopted in July 16, 1999. N° 1007-XIV was canceled. The development of medical
science overlooks the prospect of humanity’s salvation from many incurable diseases. One of the directions of medical advancing is the development of transplantation, which
is special method of treatment that involves the transplantation of anatomical human material from a donor to a recipient and a focuses on the restoration of human health.
Admitting the fact that life or health can be saved for hundreds of thousands of people with its' usage today and the need for it is growing relentlessly. Therefore, research and

improvement of legislation on the transplantation of human anatomical materials is well-grounded and timely.
The aim: To establish and specify the problematic issues of legal regulation that arise in the transplantation of human anatomical materials sphere.
Materials and methods: During the study, international acts, national legislation and Conclusions of scientists were used. The article is based on dialectical, legal comparative,

systemic, historical and complex methods of research.

Review: In this paper the main problems of legal regulation of transplantation of human anatomical materials according to the Ukrainian legislation are analyzed and specific

suggestions for their solution are proposed.

Condlusions: The solution to this problem is to create a legislative framework and provide an effective and effective mechanism for regulating and implementing transplantation

of human anatomical materials.

KEY WORDS: Medical law, transplantation, transplantation of human anatomical materials

INTRODUCTION

Adoption of the Law of Ukraine “On application of the
transplantation of anatomical materials to a human being”
[1] initiated a new stage of Ukrainian transplantology. This
Law amended the Laws of Ukraine “On the transplanta-
tion of organs and other anatomical materials to a human
being “, “The Fundamentals of the Legislation of Ukraine
on Health care”, “On Funeral and Burial services”, and the
Criminal Code of Ukraine on Improving the Regulation
of Legal Relations in this area in accordance with Interna-
tional Standards and world practice, the introduction of the
procedure for providing intravital consent to post-mortem
donation, establishing more strict liability for legislation
offenders, etc. In particular, the new revised edition in-
cludes Article 143 of the Criminal Code of Ukraine, which
provides for liability for violations of the law of anatomical
material transplantation.

It should be noted that since the adoption of the Law of
Ukraine “On transplantation of organs and other anatomi-
cal materials to a human being” in 1999 [2], the legal sphere
of transplantation practically did not change, although a
number of subordinate legal acts were adopted that did not
significantly affect advancing organ transplant procedures.
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Ukrainian legislation, which regulates the transplantation
of anatomical materials to a human being, is definitely far
from perfect.

The importance of improving the legal framework
for the transplantation of human anatomical materials
is also caused by statistics. In particular, during 2018
there were only 89 transplantations of the kidney from a
relative donor and 6 from a non-familial (deceased per-
son); 9 transplantations of the liver from a family donor;
more than 60 autologous bone marrow transplantations
(transplantation of a person’s own anatomical material)
at the Kyiv City Transplantation Center; 12 allogeneic
transplantations (from a family donor), 1 autologous
and 4 transplantations from parent. The rates reported
by me are really small and do not fully meet the needs
of patients [3]. At the same time, according to various
estimates, about five thousand patients annually require
organ transplantation in Ukraine. According to the Glob-
al Observatory on Donation and Transplantation, 154
transplantations in 2013, 148 in 2014, and 136 in 2015
were made in our country. According to the Ministry of
Health, in 2016 119 transplants, 2017 - 118 operations,
2018 - 96 (as of October) took place [4].

707



Nadiia V. Shulzhenko

Unfortunately, the situation with transplantation in
Ukraine is quite critical. Despite the available human and
scientific potential, in the last decade, the development of
clinical transplantology has slowed down, and the industry
is in fact stagnant. The rebirth of Ukrainian transplantation
is possible only through the combination of state policy,
the active activities of public and charitable organizations,
the persistent work of practitioners and representatives of
the Ministry of Health of Ukraine. All this testifies to the
relevance of the study and its timeliness.

THE AIM

The main tasks are: to define of the current state of reg-
ulatory and legal support for the field of transplantology;
to highlight the main updates in the transplant legislation
and their thorough analysis; to compare legal provisions
of old and new laws regulating relations in the field of
transplantation of anatomical materials to a human being.

MATERIALS AND METHODS

During the study, dialectical, comparative, legal, system-
atic, historical, and integrated research methods are used.
The systematization of the normative and legal framework
in the field of transplantation of anatomical materials
to a person has been carried out. Due to the analysis of
national legislation, scientific literature, official statistics,
the problems identified in this area and the ways of their
solution are proposed.

REVIEW AND DISCUSSION

In view of all the above, one can conclude that only de-
tailed regulation of transplantology in the norms of the
relevant legislation will enable the development of this
field of medicine.

Despite of such a huge need for organ transplantation,
attempts at least something to change in the current sit-
uation were made only in 2018 because the previous bills
were never adopted. The main changes to the legislation
of Ukraine should be described:

1. The new law has made improvements to the terminolo-
gy apparatus, in particular in the introduction of new con-
cepts and changes to existing definitions of terms (trans-
plantation, recipient, fetal human substances, deceased
person) took place. In addition, the term “transplantation
of organs or tissues’, used in the old law, has been replaced
in the new “transplantation of anatomical materials” in
both the title and the text of the law. This is explained by
the fact that the revised edition is more specific and does
not include a tautology, since human anatomical materials
also include organs, so there is no need to separate them.
The same changes were made in the Criminal Code of
Ukraine (Article 143) [5]. At the same time, the sanctions
of Art. 143 of the Criminal Code of Ukraine also changed
and became more stringent in order to prevent the illegal
transplantation of human anatomical materials.
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The new law introduced amendments to the Fundamen-
tals of Ukrainian Health Law (Articles 47, 52) [6] and for
the first time the definition of the concept of “the moment
of irreversible death” was introduced, which should be
understood as the moment of death of a human brain or
human’s biologic death. There was given the concept of
“brain death”, that is a complete and irreversible termina-
tion of all its functions, recorded with a working heart and
artificial ventilation of the lungs. It is also determined and
the order of the death of the human brain: “It is carried
out by a consilium of physicians of the health institution
in which the patient is based on the diagnostic criteria of
death of the human brain. On the fact of the death of the
human brain, a physician’s consilium write an act signed
by all members of the consilium and incorporated into the
medical records of the patient.”

The term “biological death” should be understood as
the irreversible termination of blood circulation and
respiratory functions, the appearance of early and/or late
corpuscular changes [1].

In addition to the norms defined in the new law, these
issues are regulated also by the Order of the Ministry of
Health of Ukraine Ne 821 dated September 23, 2013 “On
the establishment of diagnostic criteria for brain death and
procedures for determining the time of death of a person”
[7], changes in which have not been made. The postpone-
ment rules of the order are based on the old transplant law
and contain obsolete provisions that are inadmissible. This
leads to incorrect execution of procedural actions during
transplants.

2. The next new concept in the Law is the concept of
“cross-donorship  Art. 1 defines it as the exchange of live
immunologically compatible donors between recipients,
where it is impossible to carry out transplantation from
a living donor-relative or family member, since it is not
suitable, for example, because of a blood group, then the
consilium may decide to apply cross-donorship. The new
law specifies that cross-donorship can be applied between
patients waiting for transplantation and included in the
Unified National Information System on Transplantation,
and that the Cabinet of Ministers of Ukraine (Section 9,
Article 13) approves the application of cross-donorship.
However, this order has not been approved yet. And the
order of its application is not much wider: “In case of ac-
ceptance by the consilium of doctors the decision on im-
possibility of application of transplantation to the recipient
from a living donor from the number of his close relatives
or family members by results of determination of immu-
nological compatibility of the donor and the recipient [1].

3. Transplantation can not exist without a single informa-
tion database, therefore the new law introduces the Unified
National Information System on Transplantation, which
is intended for the collection, registration, accumulation,
storaging, processing of information and implementation
of automated objective and impartial distribution ot human
anatomical materials, calculating of the couple “recipient
donor”, stored on state information resources. Accord-
ing to the new law, it will contain a number of registers:
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a register of human anatomical materials intended for
transplantation; a register of living donors; register of re-
cipients; information about the person’s permission to give
consent or disagreement to the post-mortem donation; the
register of persons with transplanted anatomical material,
etc. [1]. However, the Provisions on the Unified National
Information System on Transplantation, the procedure and
conditions for its financing, approved by the Cabinet of
Ministers of Ukraine, have not yet been adopted. Moreover,
software is not yet created. In what format it will exist, with
which electronic resources will it function, how the access
to information will be implemented, is unknown. Art. 11
of the new law gives only basic provisions and a reference
to a Resolution that does not exist.

4. One of the updates of the law is inserting a mark of
consent or disagreement on post-mortem donation and the
change of this will to Ukrainian citizen’s passport or certif-
icate of the Ukrainian authorities on the right to manage
vehicles. Such a note is entered into the document at the
request of the person. This is preceded by the insertion of
information about consent/disagreement on post-mortem
donation to the Unified National Information System on
Transplantation. But again, “the form and pattern of a
written statement of consent or disagreement on post-mor-
tem donation, a written declaration of previously granted
consent or disagreement revocation, a written statement on
the appointment, change or revocation of the representative
and the procedure for their approving, the procedure for
making a mark on the consent or disagreement with the
post-mortem donation on the license of Ukraine on the
right to drive vehicles and the change of this will are set
by the Cabinet of Ministers of Ukraine “(Part 6 of Article
16) [1]. Sub-legislative normative legal act that regulates
these issues has not yet been established.

The introduction of such a mark on a citizen document
raises some difficulties, since it is not possible to replace
the previous mark with another within a short period of
time if the person has changed his/her mind regarding
the removal of her anatomical materials. This can create a
ground for misuse of the right of the person to be a donor
and creates the basis for the incorrect understanding of the
will of the person by the offenders.

5. One more recent law update is the introduction of
transplantation coordinator post. This coordinator will
become the main figure in the transplantation system. The
transplantation coordinator must have a higher education
not lower than the second (master’s) level in the field of
health care, be a health care worker who will have the
right to carry out transplantation activities. An important
guarantee is that he/she can not be part of a physician’s
consilium, which makes a statement on the death of a hu-
man brain, can not participate in the removal of anatomical
material and carrying out transplantation. This unit has a
fairly wide range of powers, but its legal status is not well
known until there’s no relevant Provision.

Transplantation coordinator activities necessarily involve
communication with the donor’s family, and therefore,
according to the author, it is necessary, in addition to

medical education, to undergo a course of psychological
training. It is extremely important whether the transplant
coordinator can find the right words to obtain the consent
of the relative to extract the anatomical materials of their
deceased relative.

6. No less innovative comparing to the old law is the norm
that will allow healthcare institutions and scientific institu-
tions of all forms of ownership to carry out transplantation
activities, since until the entry into force of the new law such
actions were carried out only by state and municipal health
care institutions. There are enlisted in the “List of state and
municipal health care institutions and state scientific insti-
tutions that have the right to carry out activities related to
the transplantation of organs and other anatomical materi-
als to a human being” [8]. The new law grants the right to
all healthcare establishments licensed to conduct medical
business practices (including the right to provide medical
care using transplantation and/or transplantation related
activities) to carry out such medical activities. The list of such
establishments should be approved by the central executive
body, which ensures the formation and implementation of
state policy in the field of health care. Such a list has not
yet been adopted, and there are no requirements for the
technical equipment of these subjects of transplantation.

In addition, there are no Ukrainian medical protocols on
withdrawal, order of transportation and transplantation of
withdrawn anatomical materials. Currently, there is only
the Order of the Ministry of Health of Ukraine “Conditions
for ensuring the storage of anatomical materials during
their transportation” [9], in which the requirements for
transportation of withdrawn anatomical materials are pre-
scribed only in part; it is indicated that “ entrusted person
should have documents of the established form”, but facts
who this person is and what documents should provide
transportation were not prescribed.

7. Equally important is the introduction of a new law
for the priority of obtaining consent from close relatives
and family members of the donor of anatomical materi-
als. These subjects include husband, wife, father, mother,
stepfather, stepmother, son, daughter, stepchild, step-
child, brother, sister, grandfather, grandmother, grand-
father, great-grandmother, grandchild, granddaughter,
great-grandson, great-granddaughter, adopter or adopted,
caretaker, or caretaken, as well as persons living together,
are associated with a common life and have reciprocal
rights and obligations, including those who live together,
but not married (P. 4 of Art 1) [1]. However, the law does
not explain how consent should be sought if there are sev-
eral subjects from this list or if family members, who have
fundamentally different views about the removal of the
anatomical material of their deceased relative. In addition,
the new law introduces amendments to Art. 6 of the Law
of Ukraine “On Funeral and Burial services” and deter-
mines one more subject who can consent the withdrawal
of anatomical materials, namely: “another person who has
undertaken to bury the deceased and has a corresponding
death certificate” [10]. It is unknown how to act in the case
of the existence of such a person and living relatives.
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8. Changes in the concept of “opt-in” onto “opting (or
contracting) out” did not happen. In the author’s opinion,
one of the reasons for such a low level of transplantology
in Ukraine is the presumption of disagreement at the state
level, or rather the “weak” model for the extraction of
human anatomical materials.

CONCLUSIONS
After analyzing the Law of Ukraine “On application of the
transplantation of anatomical materials to a human being”
one can conclude that it is much better than the law on
transplantation (old law and statutory legal acts) adopted
before it. However, cardinal changes in transplantology
should not be expected, because the law is incomplete
and creates a number of problems that will arise after its
introduction:

- anumber of subordinate legal acts have not been adopted
for its implementation;

- software for the Unified National Information System
on Transplantation has not been created, the procedure
for access to information is not defined, the electronic
resources with which it will function are unknown;

- there is no existing transplantation coordination system
in Ukraine;

- there is no designated responsible body that will imple-
ment the state policy in the field of medical care provision
with the use of transplantation and carry out activities
related to transplantation, its composition, the order of
formation, subordination, etc.,

- the specific priority of obtaining consent from close rel-
atives and members of the donor family in the event of
the presence of several subjects with a statutory record
or fully different views of family members regarding the
removal of the anatomical material of their deceased
relative is not specified;

- there is no Donor Card that would include marks for grant-
ing consent or disagreement on post-mortem donation;

- there is no List of health institution, that will carry out
transplantations and/or activities related to it, the require-
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ments for the technical equipment of these institution,
the list of accompanying documents;
- the concept of disagreement has not been changed for
the concept of consent.
In this regard, it is worth to talk about further work on the
improvement of the legislation on the transplantation of
anatomical materials to a human being.

REFERENCES

1. «On application of the transplantation of anatomical materials to a
human being» the Law of Ukraine, from May 17, 2018, N 2427-VIII

2. «On transplantation of organs and other anatomical materials to a
human being» the Law of Ukraine, from July 16, 1999 N2 1007-XIV

3. llyuk R. How and when transplantation will start in Ukraine [Electronic
resource] / Roman llyk - Mode of access to the resource: https://life.
pravda.com.ua/columns/2018/12/4/234431/

4, Statistics Global Observatory on Donation and Transplantation
[Electronic resource] - Mode of access to the resource: http://www.
transplant-observatory.org/summary/

5. The Criminal Code of Ukraine Code of Ukraine; Code, Law on April 5,
2001 Ne 2341-1ll

6. Fundamentals of Ukrainian Health Care Legislation: Law of Ukraine from
November 19, 1992 No 2801-XI1. Official transcript of Verkhovna Rada
of Ukraine. 1993. No. 4. Art. 19th

7. Order of the Ministry of Health of Ukraine N° 821 dated September 23,
2013 “On the establishment of diagnostic criteria for brain death and
procedures for determining the time of death of a person”

8. List of state and municipal health care institutions and state scientific
institutions that have the right to carry out activities related to organ
transplantation and other anatomical materials to a person: Resolution
of the Cabinet of Ministers of Ukraine from April 24, 2000 N° 695. URL:
http://zakon.rada.gov.ua/ laws / show / 695-2000-% D0% BF.

9. Conditions for ensuring the storage of anatomical materials during their
transportation: Order of the Ministry of Health of Ukraine from September
25,2000 N2226. URL: http://zakon.rada.gov. ua/laws / show /20703-00.

10. On Funeral and Burial services: Law of Ukraine, from July 10, 2003 No.
1102-IV. Reports of the Verkhovna Rada of Ukraine. 2004. No. 7. Art. 47

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

CORRESPONDING AUTHOR
Nadiia Shulzhenko

The Department of Criminal Law

Yaroslav Mudryi National Law University
Pushkinskaya str., 77, 61024, Kharkiv, Ukraine
tel: +380971805840

e-mail: nevidoma_n@ukr.net

Received: 07.02.2019
Accepted: 03.04.2019



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2019, tom LXXII, nr 4

PRACA POGLADOWA
REVIEW ARTICLE

ORGANIZATIONAL AND LEGAL DETERMINANTS OF IMPLEMENTING
INTERNATIONAL EXPERIENCE IN THE HEALTH CARE SECTOR OF
UKRAINE

Vladislav I. Teremetskyi', Serhii V. Knysh?, Vasyl M. Stratonov?, Oleksandr M. Khramtsov*, Mykola V. Stashchak*
'TERNOPIL NATIONAL ECONOMIC UNIVERSITY, TERNOPIL, UKRAINE

2RIVNE INSTITUTE OF THE KIEV UNIVERSITY OF LAW OF THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE, RIVNE, UKRAINE

SKHERSON STATE UNIVERSITY, KHERSON, UKRAINE

*KHARKIV NATIONAL UNIVERSITY OF INTERNAL AFFAIRS, KHARKIV, UKRAINE

ABSTRACT

Introduction: The reform of the health care system, which is taking place in Ukraine today, is aimed at increasing the efficiency of providing timely and quality medical care.
The aim of the paper is to provide theoretical and practical study of existing models of organizing the health care system in the leading foreign countries, as well as to substantiate
the possibility of implementing the most optimal of them in Ukraine.

Materials and methods: The author of the article has used the methods of analysis and synthesis, as well as comparative and legal method. In particular, the author has
carried out the analysis of the experience of different countries in organizing the health care system.

Review: The author has studied international experience of legal regulation of the relations in the health care sphere, which use private, state and mixed models of the
organization and financing of the health care system.

Conclusions: The author has emphasized on the necessity of using the latest achievements of the leading foreign countries in the sphere of the organization of the health
care system and the establishment of additional quarantees for the financially disadvantaged groups of citizens, through the development and financing of social programs
for the availability of medical care (based on the model of existing Medicare and Medicade programs in the USA); the application of marginal maximum prices for health
services provided by private health care facilities (Japan); introduction of compulsory payment to the insurance fund from the income of legal entities employing hired

labor (Germany), etc.

KEY WORDS: medical insurance, health care system, model of organizing the health care system, disease prevention, family medicine

INTRODUCTION

Each state, which seeks to ensure a high living standard
for its citizens, creates legal, organizational, economic
and social principles for the functioning of the health
care system.

Implementation of the European integration aspira-
tions of Ukraine is impossible without the implementa-
tion of the principles existing in the Member States of
the European Union (for example, the principles of full
coverage of the population by health care, solidarity of
financing, availability and high quality of medical care,
etc.). For the implementation of these principles and in
order to improve the health of the population of Ukraine,
we search for an optimal model for the organization of
the health care system. At the same time, health care
legislation is being improved as the basis for increas-
ing the level of providing medical care and creating
conditions for maximum coverage of the population
by affordable and quality medical care with minimal
financial resources.

Wiad Lek 2019, 72, 4, 711-715

THE AIM

The objective of the paper is to provide theoretical and practical
study of existing models of organizing the health care system in
the leading foreign countries, as well as to substantiate the pos-
sibility of implementing the most optimal of them in Ukraine.

MATERIALS AND METHODS

The author of the article has used the methods of analysis
and synthesis, as well as comparative and legal method. The
analysis of the experience of different countries in organizing
the health care system contributed to the definition of the
issues of this publication, as well as the formulation of the
author’s vision of the ways to improve legal regulation of the
organization of the health care system in Ukraine.

REVIEW
There are different health care systems, which depending on
their organization and financing are divided into private, state
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and mixed (with the use of the mechanism of obligatory and
voluntary medical insurance).

In order to determine the optimal model of the organization
of the health care system for Ukraine, we will analyze each of
them and consider the experience of their implementation in
different countries of the world.

Thus, a private model is characterized by: decentralization
of financing, extensive infrastructure of insurance companies,
the lack of state regulation. When applying this model, medical
services are goods that can be freely bought and sold. Financing
the expenses for medical care is provided by citizens and partly
by legal entities — employers as deductions from their income
[1,p. 111].

In accordance with the market (private) model of the organi-
zation of the health care system, such a system was developed
in the United States, which was represented by independent
services at three main levels: family medicine, hospital care and
public health care.

Family physicians provide services through private practice
or are combined with other doctors and provide outpatient
and emergency care to patients in hospitals. If necessary,
family physicians guide their patients to narrow specialists.
The services of family physicians are paid directly by patients.
Family medicine in the United States is the primary source of
health care. The activities of family physicians are controlled
by several independent organizations. These organizations
include: the American Academy of Family Physicians
(responsible for defining the policy of family practice, has
a decisive voice while discussing health care issues at all
levels of the executive power, acts as a representative of the
interests of family physicians and controls their education);
American Committee on Family Practice (responsible for
official certification of family physicians); Commission on
the verification of the training of interns in the field of family
practice at the Accreditation Council of graduates of medical
health care institutions (controls the postgraduate education
of family medicine specialists) [2, p. 220].

The main sources of financing the American health system
are private and non-commercial insurance, which covers about
85% of the population (about 50% of them are insured by their
employers, 10% are self-insured, the rest are insured within the
framework of state programs) [3, p. 29].

Private health insurance funds in the general budget of the
health care system in the United States is 33%, funds from other
private sources — 4%, personal funds of citizens — 21%. We note
that there are more than 2,000 health insurance companies in
the United States providing hospital and community health care
services [1, p. 111].

State programs for supporting socially vulnerable groups play
a significant role in providing medical care to the population.
The most widespread among them are Medicare and Médicade
[4, p. 28], which funds constitute respectively for about 10%
and 17% in the general health care budget of the United States
[1,p. 111].

The Medicare state program is designed to provide medical
assistance to patients aged from 65 (lawfully residing in the
United States for at least 5 years and paid (or their spouses)
taxes on Medicare needs for at least 10 years); older persons
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with disabilities (who receive disability assistance for at least 24
months); patients with chronic renal insufficiency or those who
need a kidney transplant; patients with amyotrophic sclerosis
and those having the right to social insurance in case of disability
[3, p. 29-30].

The Medicare program is targeted at financially disadvan-
taged groups of citizens, funded jointly by the US government
and the States, and its financial fund is formed from a special
income tax of legal entities — employers and employee in-
come. The federal government pays approximately half of all
program costs at the expense of the general tax; the rest is paid
by the State. Each State manages its Medicaid program, but
the federal Medicaid Service Center controls this program
and sets requirements for services, their quality, funding, and
standards. We note that this program is cost-based program
for the US government [2, p. 221].

The issue of health insurance in the United States up to 2010
was considered as a private affair of every person. Everything has
been changed with the implementation of the medical reform
aimed at reducing expenditures on the medical sector from the
budget, mandatory provision of all layers of the population by
health insurance and increasing state regulation of the health
care sphere [5; 6, p. 5].

Complex reforms at the US health insurance market were to
provide financial assistance to financially disadvantaged and
average income individuals, who purchased insurance coverage,
supporting the States that enlarged insurance coverage and their
Medicaid programs for the elderly people with low incomes.
At the same time, they improved the mechanism of medical
insurance of people who had been already insured before the
reform. The result of the reform was the inclusion of the basic set
of health care services (care for childbirth, treatment of mental
health and health problems due to the use of narcotic substances,
services for the prevention of diseases, in particular, female) into
the insurance coverage [5].

As a result of the reform, the number of uninsured per-
sons in the United States declined from 49 million in 2010
to 29 million in 2015 [5]. Up to 2017, more than 20 mil-
lion people had received health insurance through federal
health insurance exchanges, the growth rate of health care
costs somewhat slowed down, and the quality of insurance
was generally improved [7, p. 2]. However, the workload
of medical employees increased with the adoption of the
reform, and insurance companies were forced to increase
the value of insurance packages, which included a signifi-
cant number of services [8, p. 260]. Therefore, about 16%
of US citizens still do not have health insurance. Hence, the
US health care system, based on market principles, has no
such a property as the availability of medical care for all
segments of the population [8, p. 260].

We note that the President D. Trump attempted to abolish the
health care reform introduced in 2010. In accordance with the
Law on Reduction of Taxes and Jobs, adopted by the Congress
and signed by D. Trump in 2019, the penalty for the lack of
medical insurance was canceled. This may lead to the increase
in the number of uninsured Americans and the growth in ex-
penditures for health care, since uninsured people will address
to urgent care rooms for primary care physicians [9].
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Hence, the US government’s health care system is charac-
terized by: the availability of medical programs for financially
disadvantaged citizens funded by federal, state budgets, by
private individuals and employers; the prevailing financing
of medical care by individuals through their contributions to
health insurance funds.

However, this system also has such serious disadvantages as
the high cost of medical services, which does not ensure the
availability of medical care, the imperfection of the mechanisms
for using financial resources, the lack of state regulation and
control over the quality of medical services. Besides, the private
system is characterized by free, unregulated formation of pricing
for medical services and significant state expenditures for health
care (for example, these costs in the United States are over 16%
of gross domestic product) [1, p. 113].

Consequently, the only way to use the US experience in
Ukraine is through the improvement of the legislation on
programs for financing medical assistance to financially dis-
advantaged groups of citizens, by expanding the network of
medical institutions, by increasing the level and application of
the optimal mechanism of remuneration for medical employees,
and by covering the expenditures for disease prevention by the
state programs.

The organization of health care system based on compulsory
medical insurance of citizens is applied in such states as Ger-
many, France, Austria, Belgium, the Netherlands, Sweden and
Japan. Thus, Germany’s health insurance system is characterized
by high standards of medical care and is considered to be one of
the best in the European Union. The model of the health care
system existing nowadays in Germany was founded by Otto von
Bismarck and was based on the principles of social solidarity,
decentralization and self-regulation.

The financing of the health care sector is mainly carried out
at the expense of obligatory state health insurance funds. Med-
ical care is available to all people, regardless of their financial
situation. Every German citizen must have health insurance.
There are two types of health insurance: compulsory and private.
The main principle is — the higher the income, the greater the
insurance payments. Nowadays about 97% of German citizens
have health insurance [10].

The control over the provision of services in the amount that
is guaranteed by health insurance is provided by the sickness
funds, which have the powers in the field of financial manage-
ment transferred by the state authorities.

All sickness funds are non-profit organizations. To cover the
expenditures for medical care, they collect contributions from
the members, which are levied on wages, pensions, unemploy-
ment benefits, etc. Sickness funds have the right to set a deposit
rate that is necessary to cover the expenditures. The state does
not interfere in the management of sickness funds, but only
supervises their activities [11, p. 120].

German model of the health care system is characterized
by: the presence of non-governmental insurance companies
and companies with legally defined status, regulated by the
state; significant increase in demand for medical care and total
health care expenditures while introducing insurance policies;
the emergence of new purchasers of medical services in the
state — insurance companies (funds) and competition between

them,; the presence of obligatory contributions of employees and
employers or special taxes (25-35% of state funding); conclusion
of contracts with health care providers (and not with regional
health care authorities) by the companies; payment of medical
services by patients not covered by insurance, or part of their
value (mean of reducing the demand) [1, p. 111].

The advantages of the German health care system include:
compulsory health insurance and state-guaranteed level of
health care for everyone; high level of medical care; sufficient
amount of health care financing by the state, etc.

However, one of the problems of the German health care sys-
tem of financing is the increase in the number of unemployed.
Thisleads to the growth in the burden of insurance contributions
paid by ablebodied citizens.

In regard to the introduction of insurance medicine in
Ukraine, the increase in the tax burden on employers, in today’s
conditions of economic instability, will lead to negative econom-
ic consequences. At the same time, there is an experience in
establishing sickness funds in Ukraine, but the insurance mech-
anism differs from that used in Germany, because insurance is
voluntary and the state does not supervise them.

Ukraine has implemented the state (budget) model of financ-
ing the health care system, according to the Concept of Health
Care Financing Reform, approved by the Cabinet of Ministers of
Ukraine on November 30, 2016 No. 1013-p. This model involves
financing the health care for all categories of people from the
general tax revenues to the state budget. Therefore, we consider
the financing and organization of the health care system in those
states, where the state takes the main part in this process.

For example, in the United Kingdom, the availability and
quality of medical care to the population is organized according
to the Beveridge system principles, which was also developed in
Greece, Denmark, Ireland, Canada, Norway, Sweden and other
countries. Characteristic features of this model are: centralized
oriented tax on health care; a significant role of the state in the
distribution of medical resources; distribution of state funds
between regional and central programs; availability of state stan-
dards for medical assistance; partial payment of medical services
by patients that are not part of the state guarantees; availability
of private insurance companies to insure individual cases of
medical care; financing the medical care expenses mainly from
expenditures of state or local budgets [1, p. 113].

Since 1948, the National Health Service operates in the UK,
covering the entire population of the state, funded by 85-87%
of taxpayers’ money and providing free medical services to
anyone legally resident in the country. The remaining funds
come from private sources and voluntary health insurance
sources [12, p. 11].

The health care budget is distributed by the government in
accordance with the decisions of the Parliament through the
central governing agency — the department of Health and Social
Care. General practitioners work on the basis of individual con-
tracts with family health care directorates. Applying for a general
practitioner and for a specialist physician is free for a patient; and
in the private sector patients pay for services they receive. Patients
partially pay for some types of medical services - prescription of
arecipe and preventive examination, with the exception of dental
care, 80% of which is paid by a patient [1, p. 113].
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A patient in the UK, like in Ukraine, has the right to freely
choose a physician, the principle of “money goes with a patient”
has been implemented, and thus, the salary of medical employ-
ees takes place according to the number of treated patients. If
necessary, a general practitioner sends a patient to the specialists
in different areas. Applying for a general practitioner is free.

Secondary medical care, including psychiatric care, is provid-
ed by hospitals. Trust hospitals are state-owned and are self-gov-
erning organizations subordinated to the Department of Health
and Social Care and funded bylocal health care directorates [13].

Regarding the issues of the quality of providing medical care
and patient rights protection there is the Action of Victims of
Medical Accidents in the United Kingdom, which made the
efforts to adopt the Proceedings Rules on Medical Errors that
determine the special procedure for reviewing this category of
cases [14, p. 109].

DISCUSSION

The medical reform was launched in Ukraine from January 1,
2018. New bills have been developed and amendments made
to the current legislation. The main aspect of the reform in the
health care sphere has become the normative consolidation
of the relations between a physician and a patient through the
conclusion of a declaration on the provision of primary health
care. The legislator has tried to introduce organizational and
legal ways of improving the functioning of medical employ-
ees, increasing the efficiency and development of the market
for medical services, as well as guaranteeing the protection of
patients’ rights [15, p. 155].

Ukraine, like in the UK, creates conditions for efficient and
accessible medical care for all citizens. In particular, medical
assistance within state and communal health care facilities is
provided to all citizens, regardless of their volume and without
the previous, current or subsequent payment for the provision
of such assistance. Besides, the adopted Law of Ukraine “On
State Financial Guarantees of Medical Care of the Population”
dated from October 19, 2017, No. 2168-VII], stipulates that
citizens receive necessary medical services and medicines of the
proper quality at the expense of the State Budget of Ukraine,
aimed at the implementation of the program of medical guaran-
tees, from health care providers. However, according to Part 3 of
the Art. 4 of the same Law, medical services and medicines not
included in the program of medical guarantees are not payable
at the expense of the State Budget of Ukraine stipulated for the
implementation of the medical guarantees program.

According to the Art. 10 of the above mentioned Law there
are uniform tariffs for the whole territory of Ukraine for the
provision of medical services, pharmaceuticals and medical
products, the size of reimbursement of medicines provided to
patients under the program of medical guarantees. Payment
according to the tariff is guaranteed to all providers of medical
services in accordance with the contracts on medical care of
the population concluded with them [16].

However, the partial payment of medical services is estab-
lished with the adoption of this Law. Therefore, in addition
to the indicated tariffs, we should set the marginal maximum
prices for health care services provided by private health care
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institutions. Such tariffs, for example, are regulated at the state
level in Japan, so patients do not feel the difference by addressing
to a public or private health care institution [17].

Besides, we must provide additional guarantees for financially
disadvantaged citizens through the development and funding
of social programs for the availability of medical care, based on
the model of Medicare and Medicade programs introduced in
the United States, taking into account the economic situation in
Ukraine. In particular, for the financing of these programs, it is
necessary to establish a mandatory payment from the income
of legal entities employing hired labor in the number of not less
than 100 people or whose total annual income exceeds UAH
5 million (at the end of the reporting period). The indicated
changes may be one of the stages of the gradual introduction
of the mixed model of financing the health care system in
Ukraine and further coverage of health insurance of the entire
working population.

It is believed that we should provide the state programs for
the prevention of diseases in Ukraine, which would include
general education of the population on hygiene and health care,
consultations on health issues, compulsory medical examina-
tions and control over certain types of diseases, vaccination, etc.
This will reduce the morbidity of the population and reduce the
expenditures for health care, while not reducing the quality of
medical assistance. An example of the positive introduction of
disease prevention programs is Japan, which has become one
of the countries with the highest lifetime indicators (86 years
for women and 79 for men) [17].

CONCLUSIONS
On the basis of the conducted research, it has been clar-
ified that the mixed model of organization of the health
care system is gradually being introduced in Ukraine,
which will allow the state to formally guarantee every
citizen the right to free medical care, to introduce addi-
tional mechanisms for financing medical care to those,
who fully need it, without increasing the expenses from
the state budget.

In this context, the experience of Germany is useful at
the present time, which proves the expediency of establish-
ing non-governmental insurance funds (like the German
sickness funds) that are purchasers of health services from
state or private health care institutions, which will increase
the level of competition between them, will facilitate more
operational provision of medical care, and the increase in
the number of private medical institutions.

Taking into account the analysis of the experience of dif-
ferent world countries regarding the legal regulation of the
health care system, the main measures for the introduction
of an optimal model of the organization of the health care
system in Ukraine should be:

1) establishment of additional guarantees for financially
disadvantaged citizens through the development and
funding the social programs for the availability of health
care, in line with the model of Medicare and Medicade;

2) application of the marginal maximum prices for health
services provided by private health care institutions;
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3) introduction of a mandatory payment to the insurance
fund from the income of legal entities employing hired
labor in an amount not less than 100 persons or whose
aggregate annual income exceeds UAH 5 million with the
gradual expansion of the group of contributors;

4) further coverage of the whole working population with
the health insurance;

5) development of state programs for the prevention of
diseases, etc.

To basic principles of the health care system, in order to

ensure the right to affordable and quality medical care in

Ukraine, should be the principles of providing compulsory

medical care to all citizens, control by the state over the

exercise of this right, protection of citizens, and the possi-
bility of obtaining of both basic and additional health care
in private medical institutions.
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ABSTRACT

Introduction: Autoimmune uveitis (AU) is an inflammation of the uvea due to an autoimmune reaction to self-antigens. There are no standardized treatment protocols for
AU. A new class of drugs called biologics, that target the various mediators of the inflammation cascade, may potentially provide more effective and less toxic corticosteroids

treatment of AU.

The aim: The aim of this review was to make the evaluatation of the interleukins influence on intraocular inflammation in available literature and summarize the expediency

of using anti-interleukins agent in case of AU.

Material and methods: This article is a review and summary of the up-to-date results of pivotal experimental and clinical trials targeting the Interleukins (IL), including IL-6,
IL-10, IL-17,1L-22, IL-23, and tumor necrosis factor alpha (TNF-a). Also reviews focus on the potential use of anti-interleukin therapy for the treatment of autoimmune diseases (AD).
Conclusions: AU is an inflammation of the uvea due to an autoimmune reaction to self-antigens. The most important IL in the pathogenesis of AU are IL-6, IL-10, IL-17, IL-22,
IL-23 and TNF-a. Anti-interleukin therapy is partially described. Future randomized controlled trials are urgently needed to be conduct.

KEY WORDS: autoimmune uveitis, Interleukins, anti-interleukin therapy, tumor necrosis factor alpha

INTRODUCTION

Upveitis is a general term for inflammatory disorders of
the uveal tract, the vascular membrane of the eye, and
encompasses a wide range of underlying etiologies. In
fact, untreated uvea inflammation leads to 5-10% of
visual impairment worldwide and it is one of the main
cause of blindness [1-4]. The prevalence and phenotypic
expression of various uveitis types depend on age, sex,
race, geographic distribution, environmental influence,
genetic factors, and social habits [5, 6]. Since uveitis typ-
ically affects the working age group (20-60 years of age),
not only may quality of life be severely impacted but there
may also be profound socioeconomic consequences for
affected patients. [7-10].

Uveitis may be idiopathic, associated with systemic
diseases or result from a variety of infectious agents.
Until recently, although uveitis was proposed to be
frequently an autoimmune disease, repeated attempts
to induce experimental uveitis with uveal antigens met
with failure [11]. In the latter form, a uveal component,
whether tissue damage or a microbial trigger, stimulates
the generation of antigen-specific T cells and/or auto-
antibodies that are believed to play a pathogenetic role,
hence the term autoimmune uveitis (AU) [12]. AU can
present as an isolated entity or associated with a systemic
autoimmune disorders. Diseases such as rheumatoid ar-
thritis (RA) [13, 14], systemic lupus erythematous (SLE)
[13], Vogt Koyanagi Harada Syndrome (VKHS) [15] are
commonly associated with posterior type of uveitis. On
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the other hand, anterior uveitis typically appears as the
initial manifestation in autoinflammatory diseases such
as psoriatic arthritis (PA) [16, 17 ], Behcet’s disease (BD)
[18, 19, 20], Juvenile idiopathic arthritis (JTA) [ 13, 21,
22], Crohn’s disease (CD) [23], ankylosing spondilitis
(AS) [23, 24]There is a clear association described with
the HLA-B27 positivity and a higher risk of presenting
recurrent anterior uveitis in AS [25].

There are no standardized treatment protocols for
AU.Topical corticosteroids are the typical first-line agent,
although systemic corticosteroids are used in intermediate,
posterior intraocular inflamation, and panuveitis. Corti-
costeroids are not considered to be long-term therapy due
to potential ocular and systemic side effects [26-28]. This
impact has stimulated the development of more effective
treatment strategies for uveitis.

Etiological treatments for autoimmune diseases affecting
millions of patients worldwide are still lacking and cur-
rent available therapies do not control satisfactorily the
disease evolution [29]. Current therapeutic strategies for
all autoimmune diseases rely on immunosuppressive and/
or symptomatic therapies that preserve only partially the
patients’ quality of life. Thus, new technological approaches
to these disorders should be developed [30].

THE AIM
The aim of this review was to make the evaluatation of
the interleukins influence on intraocular inflammation in
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available literature and summarize the expediency of using
anti-interleukins agent in case of autoimmune uveitis.

MATERIALS AND METHODS

This article is a review and summary of the up-to-date
results of pivotal experimental and clinical trials targeting
the Interleukins (IL), including IL-6, IL-10, IL-17, IL-22,
IL-23, and tumor necrosis factor alpha (TNF-a). Also
reviews focus on the potential use of anti-interleukin
therapy for the treatment of autoimmune diseases (AD).
An extensive literature research was performed in the Med-
line database (PubMed) for articles, also some additional
references were taken from books written on the subject.
Additionally, attention was given to articles referenced in
the selected articles.

REVIEW AND DISCUSSION

Immune-mediated inflammation can be tolerated in many
organs, however in the eye it has devastating consequenc-
es, as many of the tissues in the visual axis have limited
or no capacity for regeneration. Multiple mechanisms
and anatomical adaptations limit the expression of im-
mune-mediated inflammation in the eye. Among these
is the generation of regulatory T cells (Tregs), which act
to prevent the induction and expression of T cell inflam-
mation [31]. Tregs formerly known as suppressor T cells,
are a subpopulation of T cells that modulate the immune
system, maintain tolerance to self-antigens, and prevent
autoimmune disease. Tregs are immunosuppressive and
generally suppress or downregulate induction and prolifer-
ation of effector T cells. [32]. T cells expressing the surface
marker cluster of differentiation 4 (CD4) are known as T
helper (Th) cells play important roles in the pathogenesis
of autoimmune diseases including uveitis. Th cells can be
classified into different functional categories: defined by
the transcription factor T-bet and secretion of interferon
gamma, were the dominant cell type ‘helping’ cellular im-
munity, and Th2 cells, defined by the transcription factor
GATA binding protein 3 and secretion of IL -4 and IL-5,
were responsible for helping humoral immunity [33].

Cytokines are made by many cell populations, but the
predominant producers are Th and macrophages. Cyto-
kines are small secreted proteins released by cells have a
specific effect on the interactions and communications
between cells. Cytokine is a general name; other names
include lymphokine (cytokines made by lymphocytes),
monokine (cytokines made by monocytes), chemokine
(cytokines with chemotactic activities), and IL (cytokines
made by one leukocyte and acting on other leukocytes).
There are both pro-inflammatory cytokines and anti-in-
flammatory cytokines [34].

As a result of the analysis of many literary sources, it
is known that the most important IL in the pathogenesis
of uveitis are IL-6, IL-10, IL-17, IL-22, IL-23 and TNF-a.

IL-6 stimulates the inflammatory and auto-immune
processes in many diseases. There is evidence for the im-

portant role of IL-6 hyperproduction not only in RA, but
also in other immune inflammatory BD, systemic lupus
erythematosus, scleroderma systematica, idiopathic in-
flammatory myopathies, giant cell arteritis, etc.), also in
diabetes, atherosclerosis, Alzheimer’s disease, multiple
myeloma and prostate cancer [35-43]. It is important
mediator of AD including AU [44]. The binding of IL-6
to its receptor results in the activation of the mitogen-ac-
tivated protein kinase pathways, ultimately leading to the
expression of inflammatory cytokines, vascular endothelial
growth factor and differentiation of naive CD4* T cells into
Th17 cells [45].

Some studies in mice with EAU found that inflamma-
tion is significantly attenuated in IL-6 deficient animals
and intravitreal anti-IL-6 reduces inflammation [46, 47].
Also, in human’s studies, elevated levels of IL-6 have been
detected in the aqueous humour of BD, VKHS, sarcoid,
idiopathic uveitis, acute retinal necrosis and HLA-B27
mediated uveitis when compared with controls [48-50].
Futhermore, IL-6 also plays a role in uveitis complications
such as neovascularization and macular oedema [51-53].

IL-10, also known as human cytokine synthesis inhibito-
ry factor, and it continues to be one of the more important
immunoregulatory cytokines, controlling and moderating
inflammatory responses [54]. It is secreted by activated
T cells, macrophages, dendritic cells, natural killer (NK)
cells and B-cells [55]. In patients and animals with uveitis,
elevated intraocular IL-10 levels have been identified and
it has protective roles. [56-58]. Moreover, in animal model
with endotoxininduced uveitis protective role of local IL-10
was confirmed [59, 60]. Correlation between level of IL-10
to level of IL-6 allows to determine the diagnosis (uveitis
or intraocular tumor) [61, 62].

One of the main subunit of IL-10 is IL-22, that is pro-
duced by T cells, Th1 and Th17 cells, NK cells and innate
lymphoid cells. IL-22 initiates innate immune responses
against bacterial pathogens especially in epithelial cells
such as respiratory and gut epithelial cells. Generally, IL-22
may primarily have immune regulatory rather than inflam-
matory functions in the eye [63]. In experimental model
IL-22 developes worse inflammation and led to a reduced
severity of uveitis. In humans elevated levels of serum IL-22
have been identified in patients with uveitis in case of BD
and scleritis [64-67]. Some athours review, that IL-22 can
contribute to immune disease through the stimulation of
inflammatory responses, S100s and defensins. IL-22 also
promotes hepatocyte survival in the liver and epithelial
cells in the lung and gut similar to IL-10. In some contexts,
the pro-inflammatory versus tissue-protective functions
of IL-22 are regulated by the often co-expressed cytokine
IL-17A [68, 69].

IL-17 is part of the IL-17 family of cytokines. IL-17 is
secreted by Th17 cells as well as NK cells, gamma delta
T cells and a subset of CD8" T cells called Tc17 cells in
response to their stimulation with IL-23 [70].

In experiments on mouse, both Th17 cells and IL-17
appear to have an important role in driving inflamma-
tion. In the adoptive transfer model of experimental AU,
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Table 1. Spectrum of specific anti-interleukin drugs

Generic Name/ Brand Target Disease- area
Brand Name studied
Tocilizumab /Actemra, RoActemra La Roche IL-6 Juveiﬁgllitr::ﬂﬁ\na\tlgitg /[\th‘lhritis
Sirukumab Centocor IL-6 RA, SLE
Sarilumab/ Kevzara Regeneron and Sanofi IL-6 RA, Spondylitis
Clazakizumab Vitaeris IL-6 RA, Spondylitis,
Olokizumab R-Pharm IL-6 RA
Secukinumab/ Consentyx e L7 i forchromte monnfecton avets
Ixekizumab/ Taltz Eli Lilly L_17  2phasell t;:' ;";ﬁ;;’;‘la:r‘;l"’fgh;;e Il rial for
Brodalimumab/ Siliq bausch-health-companies IL-17 a phase Il trial for psoriasis, (PA), RA, asthma
RG4943 Roche IL-17 Psoriasis
NI-1401 Roche’s Genentech IL-17 Psoriasis
SCH900117 Merck IL-17 Psoriasis
Psoriasis, PA, a phase Il trial for AS, a phase Il
Ustekinumab/ Stelara Centocor, Janssen IL-23 trial for Crohn’s disease, sarcoidosis, cirrhosis,
phase Il trials for uveitis
Tildrakizumab/ llymya Sun Pharmaceuticals IL-23 Psoriasis
Guselkumab/ Tremfya Janssen IL-23 Psoriasis, PA, RA
Brazikumab Amgen IL-23 Crohn’s disease
Risankizumab Abbvie IL-23 Psoriasis, Crohn's disease, psoriatic arthritis
CNTO 1959 Johnson&Johnson IL-23 a phase Il trial for Psoriasis
MK-3222 Merck IL-23 a phase Il trial for Psoriasis
AMG139 Amgen/AstraZeneka IL-23 Psoriasis, a phase Il trial for Crohn'’s disease
Adalimumab/ Humira Abbvie TNF RA, noninfectious uveitis
Infliximab/ Remicade Janssen TNF noninfectious uveitis
Golimumab/ Simponi Janssen TNE PA, RA, AS, ulceratlij\ilee]ctci)slitis, noninfectious
a phase | trial for psoriasis, a phase Il trial for
Fezakinumab Pfizer IL-22 RA,
a phase Il trial for atopic dermatitis
Etanercept/ ENBREL AMgen TNF RA, AS, JIA, PA, chronic uveitis

interphotoreceptor retinoid binding protein specific Th17
cells are sufficient to induce uveitis, and treatment with
anti-IL-17 antibody is sufficient to block development
of disease [71]. In humans, elevated levels of IL-17 were
identified in the eyes of patients with immune-mediated
uveitis, VKHS, birdshot chorioretinopathy, as well as in
HLA-B27 and Behcet’s uveitis [72-75]

IL-23 is a heterodimeric cytokine composed of an
IL12B and the IL23A. Prior to the discovery of IL-23,
IL-12 had been proposed to represent a key mediator of
inflammation in mouse models of inflammation. Howev-
er, many studies aimed at assessing the role of IL-12 had
blocked the activity of IL-12p40, and were therefore not
as specific as thought. Studies which blocked the function
of IL-12p35 did not produce the same results as those
targeting IL-12p40 as would have been expected if both
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subunits formed part of IL-12 only [76, 77]. Inflammatory
cells that express the IL-23R include CD4* and CD8* T
cells, group 3 innate lymphoid cells and invariant NK cell
[78]. The results from different studies are varied. One
study identified increased IL-23 in vitreous samples from
patients with posterior uveitis [79]. Howewer, a results of
analysing aqueous sample did not detect elevated IL-23
in patients with VKHS, Behcet’s, idiopathic, HLA-B27
or sarcoid uveitis [80]. Single nucleotide polymorphisms
in the IL-23R gene have also been associated with an
increased risk of inflammatory disease, including an-
kylosing spondylitis associated uveitis, BD, VKHS, and
sarcoid uveitis [81-83].

From literary sources it is known that TNFa is a cell
signaling protein (cytokine) involved in systemic inflam-
mation and is one of the cytokines that make up the acute
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phase reaction. It is produced chiefly by activated macro-
phages, although it can be produced by many other cell
types such as CD4" lymphocytes, NK cells, neutrophils,
mast cells, eosinophils, and neurons. A local increase in
concentration of TNFa will cause the cardinal signs of
Inflammation to occur: heat, swelling, redness, pain and
loss of function. Whereas high concentrations of TNFa
induce shock-like symptoms, the prolonged exposure
to low concentrations of TNFa can result in cachexia,
a wasting syndrome. This can be found, for example, in
cancer patients. TNFa has both a membrane bound form
and a soluble form. TNF Receptor 1 is the main receptor
for either form and it is ubiquitously expressed on all
cells. Receptor 2 is only expressed on immune cells and
only responds to membrane bound TNFa [84-86]. It is
interesting fact, that in the experimental autoimmune
uveitis model, neutralization of TNFa suppresses disease
and mice deficient in TNF Receptor 1 are resistant to the
development of uveitis [87, 88]. Chen et al. showed that
in patients with anterior uveitis (HLA-B27, idiopathic
uveitis, VKHS and Behcet’s uveitis) in aqueous humor
elevated TNFa levels has identified [89]. In contrast, in
one patients with intermediate uveitis aqueous levels of
TNFa were similar to controls; however, serum TNFa
was elevated [90].

Over the last two decades, advances in the understand-
ing of the pathogenesis of inflammatory diseases, as well
as improved biotechnology, have enabled selective tar-
geting of the chemical mediators of diseases. Recently, a
new class of drugs called biologics, that target the various
mediators of the inflammation cascade, may potentially
provide more effective and less toxic treatment [91]. There
are a wide variety of new and emerging biological agents
currently being used in the treatment of uveitis which has
expanded the therapeutic horizons far beyond previous
limitations [92].

A large number of scientific research gives us the oppor-
tunity to make quality conclusions about the possibility of
using anti-interleukin therapies in some diseases, as evi-
denced by experimental and clinical studies (table I) The
most studied agents among the anti-interleukins in case
of autoimmune deseases are Tocilizumab, Sirukumab,
Secukinumab, Ixekizumab, Brodalimumab, Ustekinumab,
Risankizumab and Fezakinumab. Golimumab, Intliximab,
Adalimumab, Ustekinumab, Secukinumab were studied
in noninfection uveitis. Etanercept, although paradoxi-
cally responsible in very rare cases of the onset of uveitis
in patients with inflammatory rheumatic conditions, is
still an effective drug for the treatment of inflammatory
ocular diseases [93-107].

Itis extreamly important to understand the mechanisms
underlying the pathogenesis of uveitis for create set-up
innovative treatments aimed to reduce inflammation and
prevent severe ocular complications, such as glaucoma,
keratic precipitates, retinal (macular) oedema and neo-
vascularization. Futhermore prospective randomized
controlled trials for biologics are urgently needed to
ascertain their actual role in the therapy of uveitis.

CONCLUSIONS

1. AU is an inflammatory process of the uveal components
due to an autoimmune reaction to self-antigens. It can
present as an isolated entity or associated with a systemic
autoimmune disease. AU may lead to significant visual
limitation or total blindness.

2. The most important interleukins in the pathogenesis
of AU are IL-6, IL-10, IL-17, IL-22, IL-23 and TNF-a.

3. Anti-interleukin therapy is partially described. Golimum-
ab, Intliximab, Adalimumab, Ustekinumab, Secukinumab
were studied in noninfection uveitis Just few agents
(Golimumab, Intliximab, Adalimumab, Ustekinumab,
Secukinumab) are showed positive therapeutic effect on
uveitis. Future randomized controlled trials are urgently
needed to be conduct to define both benefits and risks of
these agents in the treatment of the autoimmune uveitis.
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ABSTRACT

Introduction: The article describes the clinical case devoted to the features of the clinical course of Churg-Strauss syndrome (eosinophilic granulomatous with systemic necrotizing

vasculitis). Churg-Strauss syndrome is a disease that is rarely diagnosed because of presenting by high-variability clinical syndromes, that causes difficulties in diagnostic process,

especially on the first visit of patient to the general practioner.

The aim of the article is to show the clinical course feautures of the Churg-Strauss syndrome in the time of disease progression, as well as pecullarities and possibilities of

in-time diagnosis of this disease.

Clinical case: It was described a clinical case of Churg-Strauss syndrome in a 46-year-old woman, presenting with successively appeared signs of the disease that resulted in

some difficulties of making in-time diagnosis.

Condlusions: As Churg-Strauss syndrome is a low-spread disease presenting with high-variety of clinical signs and despite of the presence of clear diagnostic criterias Churg-Stross

syndrome was diagnosed with delay in this clinical setting. General practitioner should remember that if the disease debuts by the signs of pneumonia with further appearance

of signs of bronchial obstruction and eosinophilia, its necessary to perform diagnostic approaches with the aim to carry out the presence of the Churg-Strauss syndrome.

KEY WORDS: Churg-Strauss syndrome, diagnostic, treatment

INTRODUCTION

Nowadays, Churg-Strauss syndrome is considered as an
inflammatory-allergic lesion of small and medium vessels
(capillaries, venules, arterioles), which leads to the forma-
tion of necrotizing granules. It has typical clinical manifes-
tations in the form of bronchial asthma, eosinophilia and
pulmonary infiltrates [1].

It should be noted that there are some difficulties in
diagnosing this pathology in our time. There are both
clinical situations as with hyperdiagnosis as with the
presence of a long-lasting course of the disease, when
for some reasons this syndrome remains not diagnosed
in time [2,3].

Correct and in-time diagnosis of this disease is criti-
cally important to initiating and providing appropriate
treatment. So it’s necessary for practicing doctors to have
relevant knowledges about Churg-Strauss syndrome and
also to have some kind of alertness about the possibility
of this disease.

From our point of view, described clinical case should
be interesting and usefull, first of all, for general prac-
titioners, as they predominantly have the first contact
with patients suffering on Churg-Strauss syndrome. So,
they should provide correct diagnostic approaches in a
timely manner and forward patients to the next stage of
medical care.

Wiad Lek 2019, 72, 4, 723-726

THE AIM

To describe the clinical case of Churg-Strauss syndrome,
marking its clinical features, and emphasizing the attention
of general practitioners to the possibility of early and timely
diagnosis of this syndrome that is necessary for initiation
of specific therapy.

CLINICAL CASE

Patient T., female, 1963 year of birth, having III-rd group
of invalidity, considered herself as being ill since 2006 year
when some complaints occurred for the first time. Patient
suffered on dry cough, breathlessness during rigorous
physical activity, elevated body temperature more than
37.5 C, general weakness, increased sweating, asthmatic
attacks for up to 2 times / day (treated by taking 1 tablet
of theofilline), pain-feeling in large joints, that increased
during physical exertions.

After a first physical examination performed on out-of-
patient settings, it was diagnosed «Untreated pneumonia»,
but later diagnosis was changed to «Chronic obstructive
pulmonary disease witn concomitant arthrosis, osteoar-
thritis and gonarthrosis”. But as patient began to suffer on
progressive shortness of breathing, predominantly in the
morning hours, pulmonologist, changed the diagnosis to
the «First occured bronchial asthma».
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On 12 October 2016, chest MRI was performed. It
showed slightly expressed fibrous lesions in the parame-
diastinal divisions of S5 of both lungs, solid calcifications
at the level of S6 of the right lung and at the S9 of the left
lung. Changes in pulmonary tissue were considered as
the consequences of chronic bronchitis. Lipomas of the
anterior cardio-diaphragmatic angles and atherosclerotic
aortic cardiosclerosis were also found.

As the disease had progressive course a repeated re-
view by the doctor-pulmonologist was performed on
24.10.2016. Diagnosis of «Bronchial asthma of moderate
severity, mixed chronicall form with controlled course»
was established. So, patient was referred to specialized
pulmonological department of the regional hospital on
24.11.2016. There was established diagnosis of «Persistent
form of bronchial asthma of moderate severity with partial-
ly controlled course. Pneumosclerosis. Gastroesophageal
reflux disease. Erosive gastropathy. Reflux-esophagitis.
Chronic hepatitis, persistent form, exacerbation phase.
Primary osteoarthritis, polyostearthritis with lesions of
the lower leg, shoulder and knee joints».

From 10.122016 t0 20.12.2016, patient received treatment
at the district hospital having the diagnosis of «Left-sided
pneumonia». During this hospitalization it was found an
increase in the number of eosinophils in blood sample up to
64% and increased ESR 35 mm/h. So, patient was referred
to the hematologist for diagnosis clarification.

At that time several laboratory and instrumental di-
agnostic investigations were performed. Blood sample
(22.12.2016): leukocytes - 29.6-10%/1, eosinophilic cells
- 54%, ESR-45 mm/h. Myelogram (22.12.2016) showed
increased eosinophilic granulocytes presence up to 63%.
On ultrasound examination it was detected enlargement
of the liver (16.7x3.4 cm). Chest X-ray investigation
(22.12.2016) showed the signs of chronic bronchitis and
pneumosclerosis. Endoscopia of the stomach estimated
erythematous gastropathy and gastro-esophageal reflux
with pH 1.0.

On 12.22.2016 hematologist established the diagnosis of
«Leukemoid reaction of eosinophilic type».

The patient’s condition had no signs of improvement
by the time goes. As progressiuon of arthritis syndrome
occurred, patient was hospitalized to the rheumatologic
department. Patient stayed there for more than 20 days,
from 27.12.2016 till 18.01.2017. On 12.28.2016 MRI of
the neck, thoracic cavity, abdominal cavity, retroperito-
neal space, with contrast enhancement was performed. It
found clinically significant enlargement of liver and spleen,
pathological lesions in the spleen (one them with signs
of calcification) and several liver cysts, But enlargment
of lymphatic nodes within the scaned zones (neck, chest,
abdomen) was not present.

On 12.30.2016 MRI of the brain was performed. It con-
cluded the absence of signs of oncological, inflammatory
and demyelinating processes of the brain. Cysts of the left
maxillary sinus were found. Also MRI showed slightly
expressed osteochondrosis, straightening of the cervical
lordosis and right vertebral artery hypoplasia.
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On 12.30.2016 MRI of the lumbar-sacral zone was
performed. It was found the signs of diffuse explosions
of intravertebral discs in segments L3-L4, L4-L5, L5-S1,
numerous hemangiomas of the vertebras, osteochondrosis
in the lumbar zone, deforming spondylosis and spondy-
loarthrosis.

On 30.12.2016 ultrasound examination was performed.
Hepatomegaly splenomegaly, chronic cholecystitis and
cysts of the spleen were detected

On 25.01.2017 patient was examined by hematologist.
Leukemoid reaction of eosinophilic type was diagnosed.
In blood cells analysis performed on 26.01.2017 number
of eosiniphilic cells was 9%.

After this examinations it was diagnosed «Deforming
osteoarthrosis with lesions of the left knee and left shoul-
der joints. Endoprosthesis of the right knee joint (2014).
Leukemoid reaction of eosinophilic type. Gastroesophageal
reflux disease with esophagitis. Chronic gastroduodenitis
with increased acid-secretion function of the stomach.
Fatty liver dystrophy. Non-alcoholic steatohepatitis of mod-
erate activity. Chronic cholecystitis on stage of unstable
remission. Osteochondrosis. Primary hypothyroidism, first
detected. Secondary iron deficiency anemia of mild degree.
Eosinophilia (28.12.2016 - eosinophilic cells - 72%, ESR 33
mm/h, 10.01.2017 - eosinophilic cells - 9%, ESR 24 mm/h).

At the same time the presence of Churg-Strauss syn-
drome was considered. So, patient was referred for an
expert consultation to the National Scientific Centre «In-
stitute Of The Cardiology named after M.D. Strazhesko».
On 3 February 2017, after provided consultation by experts
diagnosis was changed to «Systemic granulomatous vascu-
litis of Charg-Strauss, chronic disease course, Il level of dis-
ease activity with lesions of the lungs vessels (a syndrome
of bronchial asthma, with frequent attacks of suffocation
(October-December 2016), allergic rhinitis, polyarthritis,
blood eosinophilia (up to 72% in December 2016).

The prescribed treatment included 12 mg of Medrol per
day for duration of 1.5 months with further reduction of
dose on 1 mg every 2 weeks to the daily dose of 8 mg / day.

In 2017 the patient was examined and treated twice in
the rheumatologic department of the regional hospital,
and quarterly consulted at the National Scientific Centre
«Institute Of The Cardiology named after M.D. Strazhes-
ko». Due to continuous observation and obtained results
of repeated diagnostic investigations it was diagnosed
«Systemic granulomatous vasculitis of Churg-Strauss,
chronic course, activity II, with lesions of the lungs’
vessels (a syndrome of bronchial asthma, with frequent
attacks of breathlessness (October-December 2016),
allergic rhinitis, cardiac arrhythmia (myocardiofibrosis,
insufliciency of the tricuspid valve of II degree, pulmo-
nary hypertension of the II degree, chronic heart failure).
Polyarthritis. Arthralgia associated with polyostearthritis
and spondylarthritis with secondary radicular syndrome,
left gonarthrosis. left metatarsophalangeal arthritis with
recurrent synovitis. Right knee arthroplasty (2011). Hy-
pereosinophilia (up to 72% - December 2016). Subclinical
hypothyroidism, moderate severity, stage of unstable sub-



CHURG-STRAUSS SYNDROME: CLINICAL CASE AND ITS FEAUTURES

compensation. Discirculatory encephalopathy, II degree,
with bilateral reflex-pyramidal insufficiency, vestibular
dysfunction, persistent asthenoneurotic syndrome. Os-
teochondrosis with more predominant lesions in lumbar
and sacral zones, deformating spondylosis, protrusions
of L3-S1.

Patient received treatment with regularly titrated doses
of Medrol.

During the first months of 2018, signs of the involvement
of the kidneys to the pathological process have occurred
and were associated with clinically significant progression
of disease. Patient suffered on the pain in the lumbar region,
frequent urination, puffiness of the face in the morning
hours. It was found progressively increasing levels of pro-
tein in the urine samples (up to daily proteinuria - 0.450
g). At the same time blood pressure increased to 190/100
mmHg. Due to this findings it was concerned that patient
had secondary nephropathy as a manifestation of kidney
damage secondary to Churg-Strauss syndrome.

DISCUSSION

The Churg-Strauss syndrome was first described in 1951
as a triad of symptoms, which included hypereosynophilia,
asthma and vasculitis, with asthma being the most typicall
sign of this syndrome.

The first descriptions by Churg and Strauss distinguished
the high spectrum of clinical and pathological signs. Now-
adays, it is concerned that the definition of this disease
is too narrow, so, resulting in dramatically limitation of
diagnostic capabilities [4,5].

In recent years the diagnostic criteria for Churg-Strauss
syndrome were established. They include the presence of
the following signs - asthma, the presence of more than 10%
of eosinophils in the blood sample, mono- or polyneurop-
athy due to systemic vasculitis, infiltration of the pulmo-
nary tissue, anomalies of the nasal sinuses, extravascular
eosinophils accumulation evaluated in samples obtained
by tissue biopsy. By performing histological analysis it is
usually observed necrotizing vasculitis of small vessels with
inflammatory infiltration by eosinophils accompanied with
necrotizing granulomas.

Anti-neurotrophic cytoplasmic antibodies (ANCA)
can be detected in 40% of patients with Churg-Strauss
syndrome. So, we can suggest the existence of 2 types
of Charge-Strauss syndrome: ANCA-positive and
ANCA-negative. ANCA-positive patients usually have
renal impairment, neuropathy, alveolar hemorrhage
and purulent vasculitis. ANCA-negative patients have
predominantly lesions of heart and lungs. However, these
two types are impossible to differentiate in many cases.
Also, there is no evidence that these two types may have
a different prognosis. Cerebrovascular complications
(chronic brain ischemia and stroke) are on the first place
among the other causes of death in patients suffering on
Churg-Strauss syndrome [6,7]. Non-specific signs may
also include such manifestations as fever, general feeling
of weakness and fatigue, loss of appetite, weight loss and

muscle pain. Peripheral nerves, kidneys and gastrointes-
tinal tract may be also affected.

The average age of the disease debut is 38-49 years of
old [8].

It is important to notice that clinical symptoms are so
non-specific in some clinical cases that simulate other
pathological conditions and diseases..

Clinical course of Churg-Strauss syndrome is divided on
three consecutive stages — prodromal stage, eosinophilic
stage and vasculitis.

The prodromal stage, lasting from 6 months to two
decades, may precede the development of the vasculitis
and is characterized by a variety of allergic manifestations.
Usually patients have signs of asthma with frequent cough,
dry wheezing and shortness of breath (as described in this
clinical case).

The eosinophilic phase is characterized by the accumu-
lation of eosinophils in various tissues of the body as the
consequence of continuous hypersynthesis of eosinophils
with their infiltration of different tissues (predominantly,
the lungs, the gastrointestinal tract, and the skin).

The third phase is vasculitis, that manifests as inflamma-
tion of various blood vessels and leads to the occurrence
of cardiovascular disorders and to the development of
aneurysms. So, the risk of bleeding is high.

In this clinical case, vasculitis manifested as involvement
of renal vascular system (glomerulus) that resulted in sec-
ondary nephropathy with malignant arterial hypertension
syndrome.

At the same time, we are sure that timely prescribed ther-
apy prevented the development of severe complications of
the Churg-Strauss syndrome and normalized the number
of eosinophils in the blood.

Primary prevention for this disease is not established
yet. Secondary prophylaxis consists of providng adequate
supportive therapy and long-term observation [9,10].

CONCLUSIONS

Due to the low-prevalence of this disease in general
population and due to the variety of clinical signs, even
despite the existence of clear diagnostic criteria, the true
diagnosis for this patient was established with significant
delay. General practitioner should be aware that if disease
is beginning like pneumonia with symptoms of bronchial
obstruction and hypereosinophilia, it's important to pro-
vide diagnostic examinations to carry out the presence of
Churg-Strauss syndrome.
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