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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 pi$miennictwa utozonym wedtug kolejnosci cytowania nale-

7y uwzgledni¢ wylacznie te prace, na ktdre autor powotuje sie w tekscie.
W pracach oryginalnych nie powinno by¢ wiecej niz 30 pozycji, a w po-
gladowych nie wiecej niz 40 pozycji. Kazda pozycja powinna zawierac:
nazwiska wszystkich autorow, pierwsze litery imion, tytut pracy, skrét
tytutu czasopisma (wg Index Medicus), rok, numer, strone poczatkowa
i kocowa. Przy pozyqach ksiazkowych nalezy podac: nazwisko autora
(autordw), pierwsza litere imienia, tytut rozdziatu, tytut ksiazki, wydaw-
nictwo, miejsce i rok wydania. Dopuszcza sie cytowanie stron interneto-
wych z podaniem adresu URL i daty uzycia artykutu oraz o ile to mozliwe
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nazwisk autoréw. Kazda pozycja pismiennictwa powinna mie¢ odwotanie

w tekScie pracy umieszczone w nawiasie kwadratowym, np. [1], [3—6].

Pozycje zapisuje sie w spos6b zaprezentowany w Zataczniku nr 1 do niniejsze-

go regulaminu umieszczonym na stronie internetowej czasopisma.

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 autordw w przygotowaniu pracy (np. koncep-

Ga i projekt pracy, zbieranie danych i ich analiza, odpowiedzialnos¢ za analize

statystyczna, napisanie artykutu, krytyczna recenzja itd.), a takze oswiadczenie,

ze biora oni odpowiedzialno$¢ za tres¢. Ponadto nalezy zaznaczy(, ze praca nie

byfa publikowana ani zgtaszana do druku w innym czasopismie.

Jednoczesnie autorzy powinni podac do wiadomosci wszelkie inne informacje

mogace wskazywac na istnienie konfliktu intereséw, takie jak:

— zaleznosci finansowe (zatrudnienie, ptatna ekspertyza, doradztwo, posiadanie
akgji, honoraria),

— zaleznosci osobiste,

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

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

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

wigzania lub zaleznosci finansowe z przemystem bezposrednie lub za posrednic-

twem najblizszej rodziny. Jesli praca dotyczy badan nad produktami czesciowo

lub catkowicie sponsorowanymi przez firmy, autorzy maja obowiazek ujawni¢

ten fakt w zataczonym oswiadczeniu.

Kazda praca podlega weryfikacji w systemie antyplagiatowym (zapora

ghostwriting).

Redakdja przestrzega zasad zawartych w Deklaragji Helsiriskiej, a takze w Inter-

disciplinary and Guidlines for the Use of Animals In Research, Testing and Educa-

tion, wydanych przez New York Academy nof Sciencees’ Adhoc Resarch. Wszyst-

kie prace odnoszace sie do zwierzat lub ludzi musza by¢ zgodne z zasadami etyki

okreslanymi przez Komisje Etyczna.

(zasopismo recenzowane jest w trybie podwojnej, slepej recenzji. Nadestane

prace s3 oceniane przez dwdch niezaleznych recenzentéw, a nastepnie kwali-

fikowane do druku przez Redaktora Naczelnego. Recenzje maja charakter ano-

nimowy. Krytyczne recenzje autorzy otrzymuja wraz z prosha o poprawienie

pracy lub z decyzja o niezakwalifikowaniu jej do druku. Procedura recenzowania

artykutéw jest zgodna z zaleceniami Ministerstwa Nauki i Szkolnictwa Wyzszego

zawartymi w opracowaniu ,Dobre praktyki w procedurach recenzyjnych w na-

uce” (Warszawa 2011).

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

The aim: To elaborate the thermosemiotics of acute and chronic tonsillitis during exacerbation.
Materials and methods: 48 patients with acute tonsillitis and 19 patients with chronic tonsillitis were examined during disease exacerbation. Thermographic examination
was carried out by the medical thermometer TI-120. Statistical processing of data was carried out with computer program “Microsoft Excel” and “Statistica for Windows”v. 6.0,

StatSoft Inc. (USA).

Results: Symmetry, homogeneity and isotherm are normal thermographic features of the skin. Presence of hyperthermia in carotid triangle, on the palms were revealed in
patients with acute tonsillitis. In chronic tonsillitis in the stage of exacerbation, a moderate overall «warming up» of the neck and projections of the submandibular lymph
nodes was also observed. The average temperature indices of the knee joints were statistically significantly higher than the corresponding values in healthy people °C (P<0.01).
Conclusion: Only in patients with acute tonsillitis clear strong positive correlation between the temperature of half of the submandibular area and warming in the center of the
palm —r=0.812...0.859 (P<0.01) and in the middle of the tenar on the corresponding side —r =0.790 ... 0.827 (P<0.01) was observed. Only in the case of chronic tonsillitis,
in the stage of exacerhation, the temperature difference over the knees and the lower part of the femur is always greater than 0.5 °C.

KEY WORDS: acute tonsillitis, chronic tonsillitis, thermography, differential diagnosis

INTRODUCTION

Acute tonsillitis is a rapid onset infectious inflammation of
tonsils that is the third most common infection after influ-
enza and other acute respiratory infections in etiological
structure of infectious morbidity [1, 2].

Cases of Streptococcal infection are comprised of more than
50 % of a total number of patients with respiratory infections 3].
Itis important that after acute tonsillitis relapsing inflammation
of palatine tonsils may be formed. It is favorable for formation
of tonsillar diseases (rheumatic fever, myocarditis, glomerulo-
nephritis, pyelonephritis, etc.). These data point out tonsillitis
as actual problem of theoretical and practical medicine.

In the last 10 years, the diagnosis of “tonsillitis” became
widespread both in Ukraine and in the world.

According to World Health Organization (WHO) data
among the world’s population about 616 million cases of strep-
tococcal tonsillitis are diagnosed annually [4]. Researches that
are carried out in different countries indicate an increase of the
cases of streptococcal infections in the human population and
the appearance of severe cases of the disease due to the vari-
ability of the pathogen [5-8]. Streptococcal infections remain
one of the relevant reasons of the population morbidity which
allowed WHO to name them an actual medical, social, and
economic public health issue [9,10]. The relapsing course of
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streptococcal tonsillitis and it’s frequent complications despite
of the proper etiotropic therapy allow to hypothesize about
existence of unstudied mechanisms in this infectious disease.

The thermographic criteria of acute and chronic tonsil-
litis in the stage of exacerbation concerned the features of
the thermorelief of the anterior half of the neck were de-
scribed previously. Thus, according to the known method
(in a known way), in patients with acute process, a spilled
hyperthermia in the projection of the tonsils and subman-
dibular lymph nodes is appeared, but temperature differ-
ence with adjacent regions (AT) usually exceeds 0.6 °C,
and in chronic cases, limited in area hyperthermia in the
upper part of the neck concerning to the type of “collar”
with AT in most patients is 0.3-0.6 °C [11, 12].

However, this method is not sufficiently precise and
specific, since the degree of hyperthermia and the area of
intensive light directly depend on the level of inflammation
in the tonsils, which alleviates the specified thermometric
boundaries between acute and chronic tonsillitis.

THE AIM
To elaborate more clear (or clearer) and specific the ther-
mosemiotics of acute and chronic tonsillitis in the stage of
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.

Fig. 2. Patient V.. 34 years old with acute tonsillitis. Hyperthermal symmetrical temperature distribution of the of the skin of the subnundibullar region,
palm, and knees

Fig. 3. Patient Ya.N. 24 years old with acute tonsillitis. Hyperthermal asymmetrical temperature distribution of the of the skin of the subnundibullar
region, palm, and knees
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Fig. 4. Thermogram of the anterior part of the neck and palms of patient M.V., 39 years old with
chronic tonsillitis in the stage of exacerbation, decompensated form (hyperthermia in the projection
of a carotid — AT = 0.6 °Cand in the middle of palms — AT =1.1°()

exacerbation by determination of the characteristics of in-
frared radiation in various anatomical sites of such patients.

MATERIALS AND METHODS
To determine the distinct characteristics of infrared radi-
ation in the submandibular region and on the palms, 48
patients (26 men and 22 women) with acute and 19 (8 men
and 11 women) with chronic tonsillitis in the stage of exac-
erbation were examined. Their age was between 23 and 58
years with average year (36.8+13.5). Control group consist
of 32 healthy volunteers of the same age with normal body
temperature and they had no history of tonsillar pathology.
The diagnosis of acute bacterial tonsillitis was made using
clinical, laboratory, and instrumental examinations.The
survey was conducted at the permission of the Bioethics
Commission of I.Ya. Horbachevsky Ternopil State Medical
University (Minutes No. 125/18 dated September 26, 2018).
Hyperemia, bloster-like thickening of the edges of the
palatine arches, cicatrix comissures between the tonsils and
palatine arches, caseous and purulent corks in the tonsillar
lacunas, regional lymphadenitis, tonsilogenic intoxication
and prolonged subfebrile conditions, as well as anamnestic
data about manifestations of decompensation in the form of
frequent recurrent acute tonsillitis for a long time. Thus, the
signs of chronic tonsillitis in the stage of exacerbation were
and reticulum cicatricial adhesions between loose tonsils and
palatine arches, cystic-purulent cork, regional lymphadeni-
tis, tonsilogenic intoxication were the main clinical signs of
chronic tonsillitis in the stage of exacerbation. To determine
the reliability of streptococcal etiology of tonsillitis, the Centor
scale of clinical symptoms evaluation was used [13]. Presence
of paratonsillitis, parontosillar abscess and other complica-
tions, as well as concomitant inflammatory diseases, were the
criterion for exclusion of person from the study.

Fig. 5. Termogram of the leg of the same patient
(knee hyperthermia — AT= 1.9 °C)

Thermographic inspection was performed using medical
thermal imager TI-120. Analysis of thermograms was carried
out with the program package “IRSee Software”. Thermal im-
ages were assessed visually by comparison of the color palette
with nearby regions. If there was a thermal asymmetry, thermo-
grams were described by the following algorithm: presence of
thermal asymmetry; localization of the zone with increased and
reduced intensity of infrared radiation; temperature values and
their difference from a symmetrical zone. The thermographic
survey of the submandibular region and neck was performed
on the patients in sitting position. Apparatus was focused at a
distance of about 40-50 cm from the face in facial projection
when the head was tilted back. We paid special attention at a
carotid triangle that corresponds to the position of the carotid
artery and submandibular lymph nodes, the projection of the
larynx and head-nod muscles. Keeping the same distance and
projection, thermograph of palms was made. At the same time
a temperature of the thenar, finger-tips, hypothenar and the
middle of the palm was evaluated.

Statistical processing of data was carried out with
computer program “Microsoft Excel” and “Statistica for
Windows” v. 6.0, StatSoft Inc. (USA).

RESULTS

It is known in healthy persons, the temperature distribution of
the right and left submandibular regions and both of the palms
and knees are symmetrical according to average indices [12].
Mild hypothermia in the projection of the larynx and head-nod
muscles, hyperthermal cords along the neck’s magistral vessels
were the characteristic thermographic features of submandibular
regions. The thermal radiation above this zone in absolute figures
fluctuated between minimum and maximum values of — 34.2-
36.8 °C, with average level (35.1+0.7) °C. In general, following are
the features of normal palm and knee teplovision visualization:
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Table 1. Distribution of average temperature indices in different anatomical regions in healthy persons and patients with acute tonsillitis in the stage

of exacerbation

Average temperature (M+m) °C

Anatomical region

healthy persons (n=32)

acute tonsillitis (n=48) chronic tonsillitis (n=19)

Carotid triangle 35.1+0.7 37.5+0.8* 37.1+0.6*
Thenar 34.0+£0.6 36.9+0.6* 35.3+0.6
Middle of the palm 34.2+0.6 37.0+0.7* 35.7+0.4*
Knee joints 32.9+0.5 33.2+04 35.5+0.7*

Note * — a reliable difference compared to a group of healthy individuals (P<0.05-0.001).

Table Il. Results of thermal imaging inspection of carotid triangle, palms, and legs in patients with chronic and acute tonsillitis in stage of exacerbation

o 4 Locus
° £
v =G
2 g Y T carotid triangle thenar TeHap midle of the palm knee joints
v = Tosillitis
$gs b b b b
&S abs.  Moprmo 20 M%:m9% s Moerm% 0% M%tm%
= number number number number
0-05 Acute (n=48) 3 6.3+3.5 0 0.0+0.0 0 0.0+0.0 48 100.0+0.0
(Norm  Chronic in stage of .
control)  exacorbation (ne1e) 2 10.5£7.0 3 15.8+8.4 2 10570 0 0.0£0.0
Acute (n=48) 16 33.3+6.8 9 18.8+5.6 10 20.8+5.9 0 0.0+0.0
0.6-1.1 ici
Chronic in stage of 1 57.9+11.3 7 36.8+11.1 6 31.6£10.7 3 15.8+8.4
exacerbation (n=19)
Acute (n=48) 19 39.6+7.1 22 45.8+7.2 19 39.6+7.1 0 0.0+0.0
1.2-1.6 ie i
Chronic in stage of 4 21.049.3 5 26.3+10.1 8 42.1+11.3 5 263+10.1%
exacerbation (n=19)
Acute (n=48) 10 20.8+5.9 17 35.4+6.9 19 39.6%7.1 0 0.0+0.0
>1.6 ici
Chronic in stage of 2 10.547.0 4 21.149.4 3 15.8+8.4* 11 57.9+11.3*

exacerbation (n=19)

Note. * — a reliable difference at compared with patients with acute tonsillitis in the border of proper range AT (P<0.05-0.001).

symmetry and homogenicity, isotherm with moderate relative hy-
perthermia of the middle of the palm, fingers of the hand and foot
are traced to the fingertips The range of absolute values of palm
temperatures was 32.3-34.5 °C, average figures — (34.2+0.7) °C.
Although in 53 % of healthy individuals, thermal asymmetry can
be registered at 0.2-0.6 °C with predominance in both the left and
right side. Significant differences between male and female were
not revealed [14-17]. We found previously that the temperature
indices in healthy 20-40 years of age persons were significantly
higher by 0.4-0.5 °C than in eldery persons (>40 years) [12].

Catarrhal inflammation was diagnosed in 3 of examined
patients (6.3 %) with acute tonsillitis, follicular —in 11 (22.9 %),
and 23 persons (47.9 %) had lacunar inflammation .

According to the character of thermal radiation in patients
with acute tonsillitis we distinguished two states — isothermal
(19 individuals) and hyperthermic (39 individuals).

In isothermal state temperature distribution in the tissues of
the submandibular region and palms, and knees did not differ
from the thermogram in control.

Taking into consideration the existence of physiological
temperature asymmetry +0.3 °C between the right and left half
of the submandibular region, the palms, and knees such cases
of temperature distribution were considered as symmetrical.
Figure 1 illustrates these type of heat radiation.
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The obtained combination of temperature indices on the
histogram and the line of projection of both tonsils proves the
absence of differences of thermal radiation in symmetrical
regions.

Hyperthermic radiation, is a result of the inflammatory
process in the tonsils, which is projected on the submandibular
region.

It is important that out of 39 patients with this type of
thermal radiation only in 13 persons local hyperthermia was
approximately symmetrical (the temperature difference in the
pair of parts — AT - did not exceed 0.2 °C) (Fig. 2), while in the
rest — the temperature asymmetry reached even 1.2 °C (Fig. 3).

Itis characteristic that despite of patients’ age, in all these cases,
the noted difference of temperatures in the carotid triangle, on
the palms, primarily in their center and in the middle of the
elevation of the thumb-thenar was observed. It is important that
the temperature of these areas statistically significantly exceeds
the proper value in healthy persons (P<0.05-0.001). At the same
time the temperature of the knee joints did not change (Table 1).
It was clear strong positive correlation between the temperature
of the half of the submandibular region (the projection of the
one of the palatine tonsils and the warming in the middle of
the palm (r=0.812 ... 0.859 at P<0.01) and in the middle of the
thenar on the corresponding side - r=0.790 ... 0.827 at P<0.01.
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In 7 out of 19 patients with chronic tonsillitis in the stage of
exacerbation there were compensated, and in the remaining 12
persons —decompensated forms of inflammation.

In exacerbation stage of chronic tonsillitis in thermotopo-
gram of anterior part of the neck showed a moderate warming
of the neck, a symptom of a “collar’, where, on the background
of insignificant hyperthermia brighter focal luminosities in the
projection of lymph nodes, mainly submandibular ones were
revealed (AT = 0.6 °C, table I. Fig. 4). At the same time, the
average temperature indices of the knee joints were statistically
significantly higher than the proper values in healthy persons —
(35.5+0.7) vs. (32.9+0.5) °C (P<0.01). At the same time, other
clinical signs of gonitis persecution were excluded.

Table II shows the fact presence fact of hyperthermia in the
carotid triangle, on the patients’ thenar and in the middle of the
palms in absolutive vast of patients with acute tonsillitis,and AT
usually exceeds 0.5 °C, and in every fifth to third - even 1.6 °C.
At the same time, no one of these patients was registered warm-
ing the knee joints, since this area was practically isothermal
with the lower part of the femur (AT does not exceed 0.3 °C).
Similarly, on the thermograms of the anterior half of the neck
of patients with chronic tonsillitis in the stage of exacerbation
hyperthermia of the submandibular area and palms was dom-
inant (AT was predominantly in the range of 0.6-1.6 °C). At
the same time, the most significant (>1.6 °C) exceeding of the
temperature difference in the middle of the palms in comparing
with adjacent areas was found only in (15.8+8.4) % of such
patients, which was significantly lower than in persons with
acute tonsillitis (39.6+7.1) % (P<0.05).

In this case, only in the patients with of chronic tonsillitis in
the stage of exacerbation, the in comparison with the lower part
of the femur (AT is always greater than 0.5 °C), thermographic
inspection of the knees always showed their hyperthermia and
in (57.9£11.3) % of these patients AT exceeded 1, 6 °C (Table
11, Fig. 5)

Since one of the main pathogenetic links of chronic tonsilli-
tis in the stage of exacerbation is the presence of tonsilogenic
intoxication, it can lead to infectious and allergic inflammation
of large joints [18].

Let be assume that the degree of hyperthermia of the knee
joints reflects the activity of chronic tonsillitis. At the same time,
when patient has acute inflammation of palatine tonsils, large
joints are not affected.

Conclusion about the degree of compensation of chronic
tonsillitis tonsils can be made according to the level of tem-
perature difference over the knees and the lower part of the
femur. Thus, in 10 out of 12 patients with decompensated
form of tonsillitis, indicated AT (more than 1.6 °C), and in all
7 patients with compensated form — moderate (1.2-1.6 °C). It
is important that even without clinical manifestations of joints
inflammation, the thermovisual inspection makes it possible
to establish initial manifestations of tonsilogenic intoxication
in the form of insignificant hyperthermia (AT = 0.6-1.1 °C).

DISCUSSION
As well in response to penetration of the infectious agent,
the inflammatory process develops in the pharyngeal tonsils,

which is manifested by local circulatory disturbances, increase
of vascular wall permeability, local immunosuppression and, as
a consequence, activation of endogenous microflora with e a
gradual development of acute inflammation in the tissue of the
palatine tonsils [19]. We assume that the marked relationship
between the temperature of the submandibular palms, and
knees is associated with reflex autonomic changes that lead
not only to the dysregulation of the vascular tonus, but also
are display remotely from the locus morbi in the Ged zones. As
it is known, in the pathogenesis of their formation takes part
anatomical and functional (metameric) connection between
the skin and inner organs through the segmental apparatus of
the spinal cord. In this process, a certain role plays a functional
state of the central nervous system.

From the modern point of view Ged zonse may be interpreted
as areas with altered sensitivity of the skin and other tissues
(muscles, bones) of a certain metamer, a complex vasomotor
and motor-trophic reflex, which is believed to be a skin meta-
meric projection of affected internal organ. In these zones
tenderness to palpation, changes of trophicity, skin electric con-
ductivity, perspiration, skin temperature and disorder of skin
surface sensitivity as hyper- or hypoalgesia were revealed [20].

This assumption is supported by the study of H. Asada et al.
(2003), who on the basis of a thermographic examination of 131
patients with chronic tonsillitis in the remission phase found that in
2-4hours after mechanical massage of the tonsils, the temperature
of the palms in some patients increased by >1 °C. It is interesting
that in this group of patients more favorable outcome after ton-
sillectomy was observed. Therefore researchers suggest to use the
thermographic technique and above mentioned provocative pal-
mar test as a marker for prognosis of effectis of tonsillectomy [15].
The same authors point out that in the area between the shoulder
girdle and submandibular region a line of the hyperthermia has
distinct contours and resembles “the collar”, which is a character-
istic feature of the toxicoallergic form of chronic tonsillitis.

Thus, the proposed method provides an increase of the
informativeness of the differential diagnostic study in patients
with acute and chronic tonsillitis in the stage of exacerbation,
as well as the possibility of establishing the form of chronic
tonsillitis. The peculiarity of thermosemiotics of chronic ton-
sillitis in the stage of exacerbation established by us is protected
by patent [21].

CONCLUSIONS

1. In patients with acute and chronic tonsillitis the isother-
mal and hyperthermal (symmetrical and asymmetric)
thermal radiation of submandibular areas and palms may
be distinguished. Only in patients with acute tonsillitis
can be traced a clear strong positive correlation between
the temperature of half of the submandibular area (the
projection of one of the palatine tonsils) and warming
up in the center of the palm - r = 0.812 ... 0.859 (P<0.01)
and in the middle of the tenar on the corresponding side
-1r=0.790...0.827 (P<0.01) can be observed.

2.In patients with acute tonsillitis, the regions of knee
joints are practically isothermal with the lower part of
the femur (AT does not exceed 0.3 °C).
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3. Only in the case of chronic tonsillitis, in the stage of ex-
acerbation, the temperature difference over the knees and
the lower part of the femur is always greater than 0.5 °C,
and in (57.9£11.3) % of these patients AT exceeds 1.6 °C.

4. The degree of compensation for chronic inflammation
of the tonsils can be estimated by the level of tempera-
ture difference over the knees and the lower part of the
femurs: AT in the range 1.2-1.6 °C indicates the compen-
sated form, and AT which is greater than 1.6 °C is usually
a sign of the decompensated form of chronic tonsillitis.

14.

15.

16.
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thermal structure of the skin in healthy individuals]. Likarska sprava.
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ABSTRACT

Introduction: The research of biological properties of enteroviruses associated with ischemic stroke (IS) allows us to identify their intratypic differences.

The aim: to identify genetic markers of strains of enteroviruses associated with IS.

Materials and methods: 11 strains of enteroviruses isolated from the serum of patients with IS were identified in the virus neutralization test. Genetic markers of isolated

strains (Apeq, marker S, marker rcty) were determined.

Results: Eleven strains of enteroviruses were isolated from the serum of patients with IS. Eight viruses: Coxsackie B viruses (serotypes 2, 3, 4) and ECHO viruses (serotypes 6, 9,
27 (two strains), 29) were identified in these strains. Other three strains of enteroviruses were unidentified.

Different combinations of genetic markers were found. Seven strains of enteroviruses (Coxsackie B2, B3, ECHO 6, ECHO 9, ECHO 27 (two strains) and one unidentified virus)
had virulence markers: Apeni—, rctio+ and S—. Three strains (Coxsackie B4, ECHO 29, one unidentified virus) had markers: Ayex—, rctio+, S+. Another one unidentified virus had

markers: Apenit ICtig+, S —.

Conclusions: All 11 isolates of enteroviruses associated with IS had rcty+ marker, 10 of the 11 isolates had marker Au.,— and 8 of 11 isolates had marker S—. The research of
genetic markers allows to perform typic and intratypic differentiation of strains of enteroviruses associated with the IS.

KEYWORDS: ischemic stroke, enterovirus, biologic properties of enteroviruses

INTRODUCTION

Scientific interest in enteroviruses is dictated by an annual
increase in the number of isolated types of enterovirus-
es, their poliorganic tropism as well as an expansion
of the spectrum of diseases caused by them. Scientists
have proved the pathogenetic role of enteroviruses in
pathologies such as myocardial infarction, myocarditis,
pericarditis, dilated cardiomyopathy, atherosclerosis,
glomerulonephritis, appendicitis, hepatitis, pancreatitis,
juvenile diarrhea [1, 2, 3].

As of today the role of enterovirus infections in the
development of vascular pathology of the brain is urgent
since these diseases compose from 30% to 50% of diseases
of the cardiovascular system, among which the ischemic
stroke (IS) plays a leading role [4]. Important risk fac-
tors for the development of the IS are the infectious and
inflammatory processes that initiate the development of
atherosclerosis [5]. The role of representatives of herpes
simplex viruses of 1 and 2 types, varicella virus, cyto-
megalovirus, Epstein-Barr virus, adenoviruses, influenza
viruseses, enteroviruses, Chlamidia pneumonie and their
associations in the development of the IS has been proven.
At the same time, the role of enteroviruses as a trigger
factor in the development of the IS, their epidemiologi-
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cally relevant serotypes and biological properties remains
urgent and needs a further in-depth research [6, 7, 8, 9].

According to researchers findings, there are differences
between pathogenic and apatogenic strains of enterovirus-
es [10]. Genetic markers of enterovirus virulence allow to
identify their intratypic differences. After consideration
of various genetic markers for determination of the en-
terivirus pathogenicity, we have chosen the following
frequently used markers: the bentonite marker reflecting
the affinity degree to bentonite (Ayeyt+ OF Apen—), the
magnitude of enterovirus plaques under the bentonite
nutrient coating (marker S) and a decrease in the ability
of attenuated strains to rct,, (at 40 °C). Integrated use of
genetic markers to determine the phenotypic properties
and virulence of isolated strains of viruses is more rational
method than the use of any marker alone [11, 12]. Such a
phenotypic characteristic is required for the grouping of
viruses associated with the IS.

THE AIM

The purpose of our research was to identify the genetic
markers of strains of enteroviruses isolated from the sera
of patients with the IS.
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Figure 1. The reaction of plaque formation under bentonite nutrient coating in HEp-2 cell culture:
a) small plaques caused by the Coxsackie B3 virus;
b) large plaques caused by the Coxsackie B4 virus.

MATERIAL AND METHODS

The materials for the reserch were 11 isolates of entero-
viruses isolated from the sera of patients with various
forms of the IS, who were hospitalized in the neurolog-
ical department and the department of cerebrovascular
pathology of the Alexander Clinical Hospital in Kyiv
in 2009-2016. Virus isolation was performed using the
WHO recommended cell cultures: RD, HeLa and HEp-2.
The identification of isolated viruses was performed using
diagnostic sera for poliomyelitis of I-III types, Coxsackie
B viruses of 1-6 types and ECHO of 1-34 types in the virus
neutralization reaction. The genetic markers of isolated
strains of enteroviruses were determined, namely: the
bentonite marker Ay, which determines the affinity
degree to bentonite; marker S determined by the size of
viral plaques under the bentonite coating; marker rct,,
which plays a role of an indicator of the viruses ability to
be reproduced at elevated temperature (40 °C) according
to the common method [10, 13].

RESULTS

11 cytopathic viral agents were isolated from the sera of
patients with the IS in cell cultures by the classic virologocal
method. The enterovirus genome was detected in poly-
merase chain reaction (PCR) [9].

The isolated virus strains were identified in the virus
neutralization reaction as Coxsackie B viruses (serotypes
2,3,4) and ECHO viruses (serotypes 6, 9, 27 (two strains),
29). Other three strains were unidentified but detected as
enteroviruses by PCR.

The selected virus strains had the following genetic
markers: 10 out of 11 viruses had the A,.,,— bentonite
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marker (90.9% of the strains) and only one of the uniden-
tified viruses had the A,.,+ marker (9.1%). The greater
virulence of the A,.,— of enteroviruses than A,.,.+ variant
was reconfirmed by the data obtained. A positive marker
rcty+ was detected in all strains of viruses (100%) isolated
from the sera of patients with the IS. Virus-derived plaques
were divided into two groups depending upon size: small
plaques up to 1.5 mm in diameter (marker S-, 72.7%) and
large plaques from to 1.5 mm in diameter (marker S+,
27.3%) (Figure.1)

When studying the genetic marker S under the bentonite
coating, we isolated strains of ECHO 29, Coxsackie B4 and
one unidentified virus strain. The mentioned three viruses
induced the appearance of large plaques with festoon edges
(marker S+). Majority of virus strains, namely: Coxsackie
B2, Coxsackie B3, ECHO 6, ECHO 9, ECHO 27 (both
strains) viruses, unidentified viruses (two strains) induced
the appearance of small plaques with more even edges. That
is to say, these viruses had the genetic marker S-. Hence,
the strains of enteroviruses we have isolated induce the
appearance of small plaques under the bentonite coating.
According to V.P. Shyrobokov and V.N. Girin such appear-
ance of small plaques is associated with the virulence of
these strains and gives grounds to suggest about their role
in the development of the IS [14].

It was proved by other researchers that marker rcty, has
the highest correlation with enterovirus virulence while
the bentonite marker Ay, and the marker S have a slightly
less correlation [15]. According to our data, 7 strains of
enteroviruses (63.6%) isolated from the sera of patients
with the IS, namely: Coxsackie B2, B3, ECHO 6, ECHO 9,
ECHO 27 (both isolates) and one unidentified virus, had all
three positive virulence markers: A,—, rcty+, S— (induced



RESEARCH OF BIOLOGICAL PROPERTIES OF ENTEROVIRUS STRAINS ASSOCIATED WITH ISCHEMIC STROKE

Table 1. Distribution of genetic markers of virulence of enteroviruses isolated from the sera of patients with the IS

Number of strains with genetic markers of virulence

Viruses Number of strains
A .- rct, + S-
ent 40
Coxsackie B 3 3 3 2
ECHO 5 5 5 4
Unidentified virus strains 3 2 3 2
Total 11 10 11 8

the appearance of small plaques in cell culture under a
bentonite coating). Other strains of isolated enteroviruses
were characterized by different combinations of virulence
markers. In particular, Coxsackie B4, ECHO 29 and one
unidentified strain had A,.,—, rcty+, S+ markers; anoth-
er one unidentified strain had A,.,+, rcty+, S— markers
(Table I).

Based on the results obtained, we can conclude about
the phenotypic characteristics of the strains of selected
enteroviruses by the genetic markers Ay.,—, rcty+, and S-.
Therefore, the following characteristics are distinctive for
strains of enteroviruses associated with the IS: the ability
to reproduce at 40 °C (positive marker rct,,+), low affinity
to bentonite (marker A,.,—) and the formation of small
plaques under the bentonite coating (marker S-).

DISCUSSION

Bentonite marker (Ay.,), first discovered and described
by V.P. Shyrobokov, characterizes the degree of affinity of
viral particles to bentonite. Particularly, it has been shown
that A,.,— variant is the most virulent in the population of
I type polioviruses and Coxsackie viruses while A+ is
more virulent in the polioviruses of IT and III types [14].
Further studies revealed a dependence of bentonite affini-
ty upon the type of viruses: polioviruses of all three types
(vaccine strains), Coxsackie A7, A8, A18, Coxsackie B3,
B4, B6 viruses have high affinity to bentonite. Coxsackie
A10, Coxsackie B1 and B2 viruses have low affinity to
bentonite [14]. Ayt and A,.,.— dissociants differ in vir-
ulence, antigenicity and immunogenicity, organotropism
and environmental stability [11, 16]. Highly virulent and
immunogenic strains of enteroviruses have a low degree
of affinity to bentonite at low alkaline pH and thus they
have Ay, —. Our data is completely consistent with this
finding. The bentonite test for intratypic differentiation
of I type polioviruses also was recommended by L.V.
Kopanitsa (2003). 84.9% of field isolates of poliovirus-
es of I type which are of vaccine origin have a genetic
marker A.,+; and strains of polioviruses of I type with
wild characteristics are represented by the variant Ay, —
(100%) [16].

Therefore, the researchers consider the bentonite marker
asan integral indicator that testifies a number of biological
properties of isolated enterovirus strains and is used in the
study of both clinical isolates and isolated enteroviruses
from environmental objects (e.g. waste water) [12, 13].

The marker S was first described as a property of attenuat-
ed strains of polioviruses to form small plaques under agar
coating. Method for detecting enterovirus plaques under a
bentonite nutrient coating oftered by V.P. Shyrobokov has
appeared to be the most sensitive, faster, easier and more
accessible in use than one under agar coating [14].

Thus, when studying the genetic marker S under the
bentonite coating, we detected S+ marker in the strains of
ECHO 29, Coxsackie B4 and one unidentified virus, where-
as we detected the genetic marker S- in the other strains,
namely: Coxsackie B2, B3, ECHO 6, ECHO 9 strains,
ECHO 27 (both strains), unidentified viruses (two strains).

According to V.P. Shyrobokov, enteroviruses under ben-
tonite coating can induce plaques that are heterogeneous
in size. The differences in size of plaques induced by wild
strains of polioviruses of Il and III types and of plaques of
their attenuated variants was proven [14]. Therefore, it can
be stated that the marker S can also be used for intratypic
differentiation of isolated enteroviruses.

Our data on the low ability of sorbtion to bentonite
(Apene—) in 10 of the 11 viruses (90.9%) isolated from the
sera of patients with the IS are consistent with those of L.M.
Grytsenko (2011), according to which a majority of strains
of ECHO viruses isolated from patients (63.2%) had a low
ability to absorb on bentonite (Ay,—) [17]. O.I. Yevtushen-
ko proved that Coxsackie B viruses are mainly associated
with the A,.,— genetic marker, which is able to overcome
the placental barrier in pregnant mice and cause fetal
and neonatal mouse deaths (91.2%), while variant A+
causes the death of mice in 30.3% [18]. According to V.A.
Ponyatovsky (2015), vaccine strains of polioviruses isolated
from waste water had all negative virulence markers, the
positive marker of S+ was most frequently detected in
Coxsackie B; marker rct40+ was most frequently detected
in ECHO; marker A,.,— was most frequently detected in
the untyped viruses [12].

At the same time, according to our data, all 11 viruses
isolated from the sera of patients with the IS had the
marker rcty+. This is consistent with the data of V.P. Shy-
robokov who proved that more virulent Coxsackie B1 and
poliovirus of IT type MEF1 are more actively reproduced
at higher temperatures in comparison with the low viru-
lent Coxsackie B6 viruses and vaccine strain of poliovirus
of I Sebin type [14]. L.M. Grytsenko (2011) found that
ECHO virus strains isolated from healthy individuals
(72.2%) were characterized by the rct,— marker, and
only 16.7% of the viral strains were characterized by the
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rcty+ marker. The majority of viral strains isolated from
the patients had predominantly rct,+ marker (73.7%),
10.5% of the strains had the rct,,— variant, and the re-
maining (15.8%) strains had the intermediate variant
[17]. According to V.M. Girin, a high correlation between
bentonite marker A,., and rct,, marker was detected in
100% of strains isolated from waste water polioviruses as
well as in 60.5% of ECHO viruses and 55.0% in Coxsackie
viruses [16].

According to our data, the rcty+ marker (all 11 isolates)
was most frequently detected in the enterovirus isolates
tested; the Ay.,,— bentonite marker (10 out of 11 isolates)
and the S— marker (8 out of 11 isolates) were frequently
detected.

Therefore, based on analysis of literature and the study
of the genetic markers of enteroviruses isolated in sera of
patients with the IS, we can confirm not only the virulence
of isolated viruses, but also the presence of common phe-
notypic characteristics of viruses involved in IS. This allows
us to recommend the determination of genetic markers for
the intratypic differentiation of enteroviruses isolated from
the sera of patients with the IS.

CONCLUSIONS

It was found that 11 isolates of enteroviruses were iden-
tified as Coxsackie B viruses (serotypes 2, 3, 4), ECHO
viruses (serotypes 6, 9, 27 (two strains), 29) and three
unidentified strains. They have certain genetic character-
istics: the marker rct,, + was detected in all 11 isolates; 10
out of 11 isolates had the A,.,— bentonite marker; 8 of 11
isolates had the marker S— had. These common features
can be considered as secondary characteristics for study
of the enteroviruses role in development of the IS. The
use of the virological diagnostic method with study of
genetic markers allows to perform typic and intratypic
differentiation of isolated strains of enteroviruses asso-
ciated with the IS.

PROSPECTS FOR FURTHER RESEARCH

Further studies will focus on a comprehensive study of
the strains of enteroviruses we have identified, with the
identification of those that play an etiopathogenetic role
in the emergence and development of the IS. In addition,
we consider it expedient to point out the prospects for
the prevention of the IS with a vaccine on the basis of the
enteroviruses that would be most relevant from the epide-
miological and etiopathogenetic point of view.
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ABSTRACT

The aim:To study the clinical course of chronic pancreatitis (CP) in patients with concomitant hypertension.

Materials and methods: A thorough analysis of the results of subjective and clinical and laboratory examinations of 102 patients with CP, who were hospitalized in the
therapeutic department of Khust district hospital during 2017-2018 was conducted.

Results: Takingintoaccount that the initial examination of patients was carried out during the period of exacerbation of the disease, all patients presentedwith pain syndrome
(100%).The overwhelming majority of patients identified pain as permanent aching discomfort in the abdominal cavity with periodic intensification (n = 41 (40,2%), 18
patients indicated burning pain (17,6%), 30 — cutting (29,4%) ), and 13 (12,7%) experienced pain of varying nature.due to the presence of hypertension (GC) 73 (71.6%)
patients complained of a headache of a paroxysmal periodic pulsating character, which was most often localized in the occipital-frontal area and was accompanied by dizziness,
“flickering of flies” before the eyes, noise in the ears. Also, 14 (13,7%) patients had shortness of breath at moderate physical exercise, lower extremity edema that appeared in
the afternoon and disappeared by the morning.In addition, 33 (32,4%) surveyed patients indicated a periodic heartbeat.In 18 (17,7%) patients sporadic dizziness was observed.
The level of blood pressure (BP), which was established in the studied patients, corresponded to arterial hypertension of grade 1-2 (154,15 + 9,24/ 94,53 £ 9,05 mm Hg). In
terms of heart rate (HR) in the examined patients, it was 80.26 =+ 10.73 beats per minute.

Conclusions: According to the study, the negative impact of concomitant hypertension on the clinical course of chronic pancreatitis was established, namely: hypertension in
most cases causes intensification of pain syndrome; pain syndrome in comorbid patients with cronic pancreatitis and arterial hypertension is accompanied by more pronounced
manifestations of asthenisation: general weakness, lethargy;dependence of the duration of pain syndrome from the height of blood pressure and the duration of arterial
hypertension was found; dyspepsia syndrome is more pronounced, varied and prolonged in patients with high blood pressure; smoking (37,3%), alcohol (19,6%), psycho-
emotional overload (6,9%) are common etiologic factors in comorbid patients with chronic pancreatitis and arterial hypertension; BMI results indicate the dominance of excess
body mass in most comorbid patients with chronic pancreatitis and arterial hypertension.

KEY WORDS: chronic pancreatitis, arterial hypertension, course

INTRODUCTION

The significant advances made in modern diagnostics and
pharmacotherapy have not solved the problem of chronic
pancreatitis (CP), which remains one of the most difficult
sections not only of pancreatology, but also of clinical gas-
troenterology in general. Prevalence, increase in morbidity
of chronic pancreatitis, temporary disability and cause of
disability is relevant both from social and economic point
of view, which is confirmed by the data of epidemiological
analysis [1, 2].

Features of clinical course of chronic pancreatitis are
often determined by its combination with other diseases in
conditions of polymorbidity of the modern patient. Such
combinations, as a rule, contribute to greater torpidity
of the clinical course of pancreatitis and often increased
number of complications [1, 2, 3].

In the studies of T. I. Vyun (2015) it is noted that in most
cases (73,7%) chronic pancreatitis preceded the formation
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of hypertension (GC), in 18,4% of patients arterial hy-
pertension developed earlier; 7,9% of patients could not
indicate which pathology occurred first. Clinical course of
chronic pancreatitis in patients with hypertension, com-
pared with patients with isolated form of chronic pancre-
atitis, was characterized by greater severity of abdominal
pain syndrome with a tendency to longer exacerbations
(3-4 weeks and 10-12 days, respectively).Lower efficacy
of pain syndrome therapy was noted: the clinical effect
was reached after 9-10 days and 6-7 days, respectively.
According to the author’s conclusions, the peculiarities
of the clinical course of chronic pancreatitis are often
determined by its combination with other diseases in the
conditions of polymorphism of the modern patient, which
is an indication for the expansion of therapy [4, 5].
According to I.G. Pakhomova (2003), the recurrent
form of chronic pancreatitis combined with arterial
hypertension, compared with the isolated form of the
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disease, is characterized by a more severe clinical course:
greater severity of abdominal pain syndrome and dyspep-
tic syndromes with a tendency for longer exacerbations
and lower efficacy of basic therapy. At the same time, in
patients with an isolated form of CP, the causes of exac-
erbation are usually errors in the diet (53,13%) and/or
alcohol intake (18,75%). On the contrary, in patients with
chronic pancreatitis combined with GC, occurrence of
these factors is significantly lower (44,4% and 11,15%, re-
spectively), whereas psycho-emotional overload (19,05%)
and physical stress have a greater role in the structure of
exacerbations(11,15%) [1].

Analysis of the data presented in scientific sources allows
us to assert that the features of clinical manifestations of
chronic pancreatitis when combined with arterial hyper-
tension have not been sufficiently investigated, which jus-
tifies the need for further in-depth studies of the features
of the course of chronic pancreatitis in combination with
arterial hypertension.

THE AIM
To determine the clinical course of chronic pancreatitis in
patients with concomitant arterial hypertension.

MATERIALS AND METHODS

In order to evaluate the clinical course of chronic pan-
creatitis in combination with arterial hypertension, we
conducted a thorough analysis of the results of subjective
and clinical and laboratory examinations of 102 patients
with chronic pancreatitis, who were hospitalized in the
therapeutic department of Khust district hospital during
2017-2018. The average age of the surveyed patients was
51 + 10 years. The gender distribution revealed a slight
predominance of female patients (56%) compared to male
patients (44%). The average duration of chronic pancreatic
injury ranged from 4 to 10 years.

Diagnosis of chronic pancreatitis was verified on the
basis of medical history data, clinical manifestations and
results of laboratory and instrumental studies. Assessment
of blood pressure was based on the basic requirements of
the «Unified Clinical Protocol for Primary, Emergency
and Secondary (Specialized) Medical Assistance to Hy-
pertension», approved by the order of the Ministry of
Health of Ukraine No. 384 of May 24, 2012, on Clinical
Recommendations for Arterial Hypertension of the Eu-
ropeanSocietyofHypertension (ESH) and the European
Society of Cardiology (EuropeanSocietyofCardiology
(ESC) (2013 and 2018).

Pain intensity was assessed according to a 10-point visu-
al-analogue pain scale (J. ]. Bonica, 1990). [6].

RESULTS

To evaluate the clinical course of chronic pancreatitis in
combination with arterial hypertension, we conducted a
thorough analysis of the results of subjective and objective

examinations. Taking into account that the initial exam-
ination of patients was carried out during the period of
exacerbation of the disease, all patients had pain syndrome
(100%). Regarding the localization of pain, the majority (71
patients — 69,6%) indicated pain in the epigastric region,
31 patients (30,4%) - in the left hypochondrium. The ir-
radiation of pain was multidirectional.

The overwhelming majority of patients identified pain
as permanent aching discomfort in the abdominal cavity
with periodic intensification (n = 41 (40,2%), 18 patients
indicated burning pain (17,6%), 30 — cutting (29.4%) ), and
13 (12.7%) experienced pain of varying nature, in addition,
it is important to note that periodic pain was observed in
53 patients (51,9%) and permanent pain in 49 (48,1%). Ac-
cording to the data obtained, it was found that low-intensity
pain sensations (within 1 to 3 points) were not reported
by any of the patients. Medium intensity pain (4-6 points)
was found in the majority of patients with exacerbation
of chronic pancreatitis (n = 55; 53,9%), pain sensations
of pronounced intensity (7-9 points) were recorded in 47
patients (46,1%.) A pain score of 10 was not found in any
of the completed questionnaires.

A statistically significant direct correlation of moderate
strength between pain level and al-AT concentration (r =
0,40; p <0,01) and urine diastase level (r = 0,45; p <0,01)
was recorded. Significant positive weak association with
blood lipase (r = 0,25; p = 0,01), amylase (r = 0,27; p =
0,006) levels was established. The intensity of pain was
also variable (Fig. 1).

According to the data obtained, it was found that patients
with poor intensity pain syndrome (within 1 to 3 points)
were not observed in the study sample. Medium intensity
pain (4-6 points) was found in the majority of patients
with exacerbation of chronic pancreatitis (n = 55; 53,9%),
pain sensations of pronounced intensity (7-9 points)
were recorded in 47 patients (46,1%). A score of 10 points
was not detected in any of the completed questionnaires.
Identification of statistically significant weak correlation of
negative direction between the severity of pain, according
to the indicators of the visual-analogue scale, and the du-
ration of chronic pancreatitis (r = -0,27, p = 0,03) was an
important element of the study.This information is in line
with the opinion of the majority of scientists who confirm
the decrease in the intensity of abdominal pain in the pro-
cess of disease progression, which can be explained by the
progressive fibrosis of the pancreatic parenchyma. Pain of
low intensity (1-3 points) and pain score of 10 points were
not determined in any patient.

In the processof analysis of the dependence of pain on
the laboratory parameters studied by us correlation rela-
tionships of different strength and direction were estab-
lished.The dependence of pain on the functional capacity
of the pancreas is of interest. Reliable direct correlation
of moderate strength between the pain level and al-AT
concentration (r = 0,40, p <0,01) and urine diastase level
(r = 0,45, p <0,01) was recorded.Significant positive weak
association between bloodlipase (r = 0.25, p = 0,01), amy-
lase (r = 0,27, p = 0,006) levels was found. No statistically
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significant correlation was found between pain intensity
and elastase-1 content in feces. Among the indicators of
inflammatory response of the organism a reliable direct
modaratestrength correlation between the intensity of pain
and the level of leukocytes (r = 0,51, p <0,01), neutrophils
(r=0,42,p <0,01), ESR (r = 0.54, p <0.01) was revealed. A
significant positive weak correlation between pain intensity
and fibrinogen (r = 0,25, p = 0,01) and cortisol (r = 0,21,
p = 0,04) levels was found.

When searching for factors that contributed to the
activation of pain, it was found that 57 patients (55,9%)
indicated an increase in pain after eating, especially fried,
smoked, fatty food (10,7%), freshly baked bakery products,
carbonated beverages, semi-finished products.According
to the data obtained, 27 patients (26,5%) had sitophobia.In
addition, patients noted increased pain in supine position
(n = 81; 79,4%) and with change of body position (n = 37;
36,3%).Pain was somewhat relieved in sitting position while
leaning forward and being on the left side in a horizontal
position with legs lowered to the torso.In addition, to reduce
pain, some patients (n = 27; 26,4%) used antispasmodics,
analgesics and/or enzyme preparations, but the use drugs
mentionedabovedidnot give lasting effect, what eventually
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forced patients to seek specialized medical care.Patients
experienced a predominance of pain syndrome over others,
but dyspeptic syndrome and external secretory pancreatic
insufficiency syndrome also played a major role in the pa-
tients’ well-being.Analyzing the relationship between the
level of pain and the components of antioxidant protection,
we found a significant positive moderate strength correlation
with the level of urea (r = 0,44; p <0,01) and bilirubin (r =
0.41; p <0.01).Among the indicators of lipid metabolism,
pain was correlated with the concentration of LDL cholester-
ol (r =0,20; p = 0,04), HDL cholesterol (r = -0,27; p = 0,01)
and Apo B (r = 0,21 ; p = 0,03). The relationship between
pain intensity and heart rate was found to be natural (r =
0,27;p=0,01). Patients experienced a predominance of pain
syndrome over others, but dyspeptic syndrome and external
secretory pancreatic insufficiency syndrome also played a
major role in altering patients’ well-being. Dyspeptic syn-
drome was manifested by the following complaints: nausea,
vomiting, feeling of heaviness in the epigastrium, belching,
and decreased appetite(Fig. 2).

Nausea, which was indicated by 96 (94,1%) patients
appeared to be the leading symptom of the syndrome
mentioned above in the surveyed contingent.Nausea
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Table 1. Blood pressure level and heart rate in the studied patients

Parameters Blood pressure level (M = m)
Systolic blood pressure (mm Hg) 154,15+9,24
Diastolic blood pressure (mm Hg) 94,53 + 9,05
Pulse pressure (mm Hg) 59,62+ 11,52
Heart rate (beats/minute) 80,26 £ 10,73
Table II. Trophological characteristics of the examined contingent of comorbid patients
BMI (kg/m?) Abso(l::z gg)mber %
<185 2 2
20,0-24,9 29 28,4
25,0-29,9 48 47,1
30,0-34,9 19 18,6
35,0-39,9 3 29
> 40 1 1

of paroxysmal periodicity statistically significantly out-
weighed the constant nausea (n = 74 (72,5%) versus n =
28 (27,5%), p <0,01), appearance of which was facilitated
by the consumption of food and alcohol.Some patients (n
= 48;47,1%) had vomiting that did not alleviate the overall
condition. The sensation of heaviness in the abdominal
cavity was determined in 91 (89,2%) of the surveyed pa-
tients. Again, the latter sensations intensified after food
consumption, forceing patients to limit the frequency and
number of intake.Patients also complained of belching of
different character. Most often, patients indicated eructa-
tion of acid (n = 20; 19,6%) and air (n = 11; 10,7%). In 17
patients (16,7%), a feeling of bitterness and in 45 (44.1%)
dryness in the oral cavity was identified.

As with any inflammatory process, and in the case of
exacerbation of chronic pancreatitis in combination with
arterial hzpertension, there was a pronounced asthenoveg-
etative syndrome, which manifested as general weakness,
rapid fatiguability, drowsiness, dysomnia, increased irrita-
bility. General weakness, impaired performance, and rapid
fatiguability of varying degrees were present in all patients.
Excessive drowsiness was identified in 95 (93,1%) patients,
sleep disorders in 43 (42,2%), and increased irritability in
56 (54,9%) patients.

Furthermore, due to the presence of arterial hypertension
in73 (71,6%) patients,there were complaints of headache
with paroxysmal periodic pulsatile character, which was
most often localized in the occipital-frontal area and was
accompanied by dizziness, «flickering of flies» in the eyes,
noise in the ears. Additionally, 14 (13,7%) patients had
shortness of breath at moderate physical exercise and
lower extremity edema that appeared in the afternoon and
disappeared by the morning. Besides, 33 (32,4%) surveyed
patientsindicated periodic heartbeat. In 18 (17,7%) patients
sporadic dizziness was observed.

When collecting the history of the disease, it was found
that the duration of chronic pancreatitis was 7.00 = 3.00

years, of arterial hypertension - 5.00 + 2.00 years. The
frequency of exacerbations of chronic pancreatitis varied
from 1 to 4 times a year. Thus, the proportion of patients
with exacerbation of chronic pancreatitis 1-2 times a year
was 67,6% (n = 69), 2-3 times a year - 28,4% (n = 29), 3-4
times a year - 5,9% (n = 6). Consequently, it can be stated
that the majority of the surveyed contingent had chronic
pancreatitis of moderate and mild severity.

Measurement of blood pressure indicated its rise within
1-2 stage. The obtained results of blood pressure and heart
rate are presented in Table I.

The level of blood pressure, which was established in the
studied patients, corresponded to arterial hypertension of
1-2 stage (the average value of the investigated parameter
was 154,15 + 9,24 / 94,53 + 9,05 mm Hg). As for the the
heart rate in the examined patients, it was 80,26 + 10,73 bpm.

The sudden, acute onset of the disease was indicated by
41 patients (40,2%), while the gradual onset with increasing
symptoms was recorded in 61 patients (59,8%). According
to our observations, the acute onset of abdomenalgia in
patients was accompanied by an increase in blood pressure
to higher numbers (170-182/101-110 mmHg) compared
to patients who had a gradual onset and the level of blood
pressure ranged from 150-165/ 93-108 mmHg. A quarter
of patients used different self-medication methods (before
seeking medical help), but the effect of such therapy was
insufficient.

Patients with acute onset sought specialized care with-
in 12-24 hours of the onset of the first symptoms of the
disease, but patients with less severe symptoms were hos-
pitalized in 7-14 days after the onset of the disease. In 4
(3,9%) patients the complaints mentioned above, started
2-3 months ago, but since the severity of the symptoms was
insignificant, they werehopingfor spontaneous recovery.
Thus, the leading etiological factor remains the change in
the structure of the diet and dietary regimen, but the results
of our study confirm that smoking, alcohol, psycho-emo-
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tional load play an important role in the emergence and
progression of both diseases. The results obtained are
in accordance with the data of scientists who study this
problem (7, 8, 9].

The evaluation of the trophological status of patients
with chronic pancreatitis combined with arterial hyperten-
sion was based on the body mass index (BMI) calculated
using the Kettle formula (developed by AdolpheQuetelet
in 1869): BMI = weight (kg) / height (m2). The results
obtained are preseted in Table II.

The results of our studies indicate that the majority of
patients (n = 48; 47,1%) were overweight, corresponding
to a BMI of 25.0 to 29.9 kg / m*.

DISCUSSION

In modern research, chronic pancreatitis is considered not
only as a combination of local lesions due to the influence of
pathochemical inflammatory mechanisms, but as a systemic
gastroenterological disease, in the development of which
hereditary-constitutional, psychosocial, immunological and
psychosomatic mechanisms are involved. It is quite common
to have a cohort of patients who have a clear relationship
between genesis, disease onset, disease phase, and premorbid
features [1,3].The situation is exacerbated by the frequent
combination of chronic pancreatitis not only with diseases
of the digestive system, but also with cardiovascular diseases,
among which, the leading position is occupied by arterial
hypertension, since the combination of arterial hypertension
and chronic pancreatitis is pathogenically conditioned, pri-
marily through the systemic damage to the vascular system,
leading to the development of ischemic effects, activation of
the inflammatory component of the disease and metabolic
disorders. Features of clinical course of chronic pancreatitis
are often determined by its combination with other diseases
in the conditions of polymorphism of the modern patient.
These combinations, as a rule, contribute to greater torpidity
of the clinical course of pancreatitis and often increase the
number of complications [3, 5], which is clearly observed
in our studies. Assessing the symptom of pancreatic pain,
interaction between pain intensity and al-AT concentration
and urine diastase level, as well as less reliable effects of li-
pase, fibrinogen, and serum cortisol levels may be suggested.

CONCLUSIONS

According to the study data, the negative impact of con-

comitant hypertension on the clinical course of chronic

pancreatitis is established, namely:

- arterial hypertension in most cases causes intensification
of pain syndrome;

- pain syndrome in comorbid patients with chronicpancre-
atitis and arterial hypertension is accompanied by more
pronounced manifestations of asthenisation: general
weakness, lethargy;

- dependence of the duration of pain syndrome on the
height of blood pressure and duration of arterial hyper-
tension is noted;
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- dyspepticsyndromeismoreexpressed, variedandpro-
longedwithhighbloodpressure;

- common etiologic factors in comorbid patients with
chronic pancreatitis and arterial hypertensionare smok-
ing (37,3%), alcohol (19,6%), psycho-emotional overload
(6,9%);

- BMI results indicate the dominance of excess body mass
in most comorbid patients with chronic pancreatitis and
arterial hypertension.
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ABSTRACT

The aim: Determining the influence of cluster factors on the emergence and progression of caries in first- and second-grade children is appropriate in terms of determining
the most significant ones.

Materials and methods: The dental status of 73 children, residents of Uzhhorod, who study in the first grades of secondary schools, has been assessed, three groups have
been singled (the control group 26 healthy children). The indices of essential micro- and macronutrients in the hair, saliva, serum and urine, as well as anxiety level have been
determined and the statistical analysis has been performed.

Results: Decreased magnesium and calcium content in hair, serum, urine and mouth fluid, iodine is absent. Children of the third group have high levels of anxiety (80%), high
rates of caries (14,8) and significantly reduced levels of magnesium relative to normal.

Conclusions: In the patients of the main groups, a direct correlation was found between the presence of somatic pathology and the level of anxiety. In 80% of children of the third
group (CSPS=3) the level of anxiety is high In the main group patients, a direct correlation was found between the presence of somatic pathology, the level of anxiety, and the decrease in

magnesium; The intensity of caries only interacts with a high level of anxiety (1.00), thatis, in children who are in constant stress, the intensity of caries increases.

KEY WORDS: children, younger school age, anxiety level, biogeochemical deficiency of fluorine and iodine, caries prevalence and intensity

INTRODUCTION

The high prevalence of permanent tooth caries in children in
Ukraine [1-3] raises the problem of prevention as the main
one in paediatric dentistry. Due to the fact that teeth are most
vulnerable to caries after their eruption [4, 5], it is especially
important to find new approaches to creating programs for
the prevention of permanent caries, especially at the stage of
immature enamel [6].

Since the eruption of the first permanent molars and the
state of incomplete mineralization coincides with a period of
increased exposure to stress from the adaptation of the child’s
organism to school, which reduces nonspecific resistance
of the body, carrying out preventive measures during this
period significantly reduces the likelihood of carious lesions.

The occurrence of caries is largely determined by the
environmental conditions in which the child lives, namely
biogeochemical deficiency of trace elements (especially flu-
orine, iodine, calcium, magnesium, etc.). Such natural zones
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include the Transcarpathian region as a natural environment
in which a person lives [1]. The prevalence of permanent
tooth decay in 12-year-old children in this natural zone
constitutes 91.4 + 2.3% at an intensity of 11.3 + 0.1 [7, 8].

THE AIM

To establish the correlation between different parameters
of micro- and macro elements content in saliva, urine and
hair, anxiety level and caries incidence rates in children
aged 6-7 with different somatic health status.

MATERIALS AND METHODS

The dental status of 73 children, residents of Uzhhorod, who
study in the first grades of secondary schools, was assessed.
Three groups were singled out depending on the coefficient
of severity of the general somatic pathology. The control
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Table . Indicators of anxiety levels, microelements level in oral fluid, hair, serum and urine in children with different prevalence percentage of caries

Clinical groups Group 1 Group 2 Group 3 Control group
Indicators (n=28) (n=25) (n=20) (n=26)
Anxiety level
High anxiety level AI>50%, 8,34+0,48* 39,25+1,82* 84,20+2,34* -
Medium anxiety level from 20> Al< 50% 26,80+0,95* 45,65+1,02* 13,50+0,20* 4,70+0, 01
Low anxiety level Al<20% 64,86+1,76 15,10+0,45* 2,30+0,12* 95,30+1,35
The level of microelements in the hair
norm
Ca (Calcium) 310%16,02 250+15,12 140+16,30% © 300,00-700,00
Zn (Zinc) 125+10,03 110+8,01* 86+7,37%° 120,00-200,00
K (Kalium, potassium) 100£8,56 140+7,45 170£8,21 70,00-170,00
Mg (Magnesium) 24,00+0,21 20,00+0,48* 14,00£0,16* © 25,00-50,00
| (lodine) 0,1* 0,0* 0,0%° 0,40 -4,00
Fe (Ferrum, Iron) 23,0+0,61 27,0+0,56 33,0+£1,45 6,00-35,00
Cu (Cuprum) 7,20£0,08 5,60+0,01* 4,30+0,08* ° 9,00-30,00
Se (Selenium) 0,20+0,01* 0,16+0,08* 0,13£0,04* © 0,30-1,20
Mn (Manganese) 0,27£0,01* 0,17£0,07* 0,0£0,0%° 0,50-2,00
Cr (Chrome) 0,27+0,05* 0,18+0,03* 0,12+0,05% © 0,50-5,00
The level of microelements in the serum
Mg, mmol/L 1,01+0,1 0,45%0,05* 0,31+0,05* 0,70-1,15
Ca, mmol/L 2,36%0,02 2,01£0,01 1,84+0,02* 2,25-2,60
Ph mmol/L 1,60 £0,11 1,30+0,13 1,10+0,09* 1,45-1,77
Zn, mcmol/L 16,21+1,34 9,71+£0,54 8,95+0,46 9,18-18,36
Fe, mcmol/L 16,20+1,27 11,01+1,61 9,56+1,42 10,74-30,08
Cu, mcmol/L 20,53+2,19 10,12+1,32 9,27+1,21 11,02-24,39
Se, mcmol/L 1,62+0,04 0,45+0,05 0,38+0,13* 0,58-1,77
Excretion level of microelements in urine
Mg in urine, mmol/L 0,84+0,01* 0,76+0,03* 0,73+0,03* 0,97+0,03
Cain urine, mg / day 188,2+18,3 195,6+14,1 201,7£16,5 183,2+23,1
Ph, in urine g / day 0,94+0,10 * 1,03£0,16* 1,37£0,15* 0,88+0,10
The level of microelements in the oral fluid
Mg mmol/L 0,06+0,01 0,03+0,01 0,01+0,01 0,08-0,53
Ca tot.,, mmol/L 1,31+0,12 2,41+0,03 2,89+0,04 1,28+0,12
Caion., mmol/L 1,08+0,05 1,39+0,09 1,98+0,09* 0,94+0,05
P, mmol/L 5,91%0,31 5,130,111 5,56%0,21 6,09+0,37
Alkaline phosphatase, activity unit 26,61+1,02 44,04+0,81* 51,43+1,98* 21,48+1,02
Caries prevalence and intensity
Caries prevalence 88,6+5,60* 93,2+3,80* 96,4+1,98*% 65,3+£2,89
Caries intensity (cf+CFE) 5,3+£0,20 8,6+0,23* 14,8+0,18* 4,1+0,23

Note: * - significance of differences between indicators of a conditional norm or control group (p <0.05).

o - significance of differences between the first and third groups (p <0.05).

comparison group consisted of 26 children of the same age,
residents of Uzhhorod free from caries, i.e. healthy children.

The examination and treatment of children were carried
out in the dental offices of the clinical base of the Depart-
ment of Paediatric Dentistry at the Higher Educational
Institution “Uzhhorod National University” in Uzhhorod

Municipal Children’s Outpatient Clinic. All the children
attended secondary schools. The work began after the
children’s parents or guardians had given their informed
consent to participate in the study.

In the surveyed children in the clinical groups, the following
indicators were analyzed: caries intensity (cf + CFE index)
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[8], the anxiety level in children according to the test devel-
oped by the American psychologists R. Temml, M. Dorca
and V. Amen [9]. The indicators of essential elements in
the surveyed children in clinical groups were determined as
magnesium and calcium levels in the serum, hair, oral fluid,
in urinary excretion levels of calcium and magnesium [8].
The statistical analysis of the studied indicators was conducted
in the children in three groups; healthy children were adopted as
the control group according to which the calculations were made.
Statistical processing of the results was performed using the cor-
relation (according to Pearson (r)) and cluster (Euclidian distance
method) analyses. All calculations were performed on the PC
using licensed “MS Excel 7" software for the “Windows" operating
system and the standard software package “STATISTICA” v. 6.0.
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RESULTS

To determine the relationship between caries intensity, stress
level, and essential element indices in the surveyed children
in the clinical groups, the following indicators were analyzed:
anxiety level, caries intensity (cf + CFE index), magnesium
and calcium levels in the serum, hair, oral fluid, urinary ex-
cretion level of calcium and magnesium. (TabLI)

Figure 1 shows the distribution of anxiety in the studied
groups of children.

It was found that 95 % of healthy children in the control
group had low levels of anxiety; 60% of children in the first
main group had low levels of anxiety and 20% had medium
levels of anxiety. 50% of the children in the second group
had a medium level and 40% had a high level of anxiety;
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80% of the children in the third group were diagnosed with
high levels of anxiety.

Figures 2 and 3 analyze the indicators of calcium and mag-
nesium in the children in the main groups with regard to the
minimum norm values.

In the second group, the indicators of ionized and total
calcium in the oral fluid are significantly higher than the
norm, in the third group, these indicators are twice higher
than the norm. The calcium indicator in urine is slightly
higher in the second and third groups. Calcium levels in
the serum and hair are consistent with the norm in children
in the first group, while these indicators in the second and
third groups are below the norm. The content of magnesium
in the serum in the children of the first group is consistent
with the norm, in other patients, magnesium in the hair,
serum and urine is understated and ranges from 50 to 75%.

The ratios of caries prevalence, magnesium and calcium
ionized content in the oral fluid, iodine in the hair and alkaline
phosphatase activity units in two groups of children with low
and medium anxiety levels are analyzed below (Figure 4).

Figure 4 shows the correlation between Mg, Ca;,,., I, and
alkaline phosphatase levels in the children of the first and
second clinical groups that do not exhibit high levels of
anxiety (i.e., the anxiety rate constitutes less than 50%). The
prevalence of caries in both groups is high and reaches 100%.
Compared to the first group, in the second group of children,
ahigh level of anxiety (medium), an increased rate of calcium
ionized and a reliably increased level of alkaline phosphatase
in the oral fluid are observed. The increase in the indicator
of the latter in the children of the second group compared
to the healthy children and the children of the first group is
associated with an increase in free calcium in the oral fluid.
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Fig. 6. The main clusters as a factors for the prevalence and intensity of caries
Table I1. Correlation dependence of the researched indicators.
High anxiety  Low anxiety Caries Alkal. Catot., in Caion., in P"ofurine
level AI>50%, level Al<20%  preval. phosphatase oralfluid oral fluid g/day
Low anxiety level Al<20% -0,91 1,00 -0,90 -0,99 -0,99 -0,94 -0,90
Zn (Zinc) -0,97 0,81 -0,57 -0,89 -0,77 -0,75 -0,64
K (Kalium) 0,96 -0,99 0,89 0,99 0,98 0,96 0,91
Fe (Ferrum) 0,83 -0,93 0,99 0,88 0,97 0,99 1,00
Cu (Cuprum) -0,94 0,99 -0,92 -0,97 -0,99 -0,98 -0,94
Se (Selenium) -0,84 0,96 -0,99 -0,91 -0,99 -0,99 -0,99
Mn (Manganese) -0,92 0,96 -0,94 -0,94 -0,98 -1,00 -0,97
Cr (Chrome) -0,83 0,95 -0,99 -0,90 -0,99 -0,99 -0,99
Ca (Calcium) in hair -0,72 0,87 -1,00 -0,80 -0,93 -0,96 -0,99
P. of urine g/day 0,80 -0,90 0,99 0,84 0,95 0,99 1,00
Ca tot.,, mmol/L in oral fluid 0,89 -0,99 0,95 0,96 1,00 0,98 0,95
Caion., mmol/L in oral fluid 0,88 -0,94 0,97 0,91 0,98 1,00 0,99
Caries prevalence 0,74 -0,90 1,00 0,83 0,95 0,97 0,99
Cariws intensity (cf+CFE) 1,00 -0,89 0,73 0,94 0,88 0,88 0,80

The levels of magnesium in the oral fluid and iodine in the = magnesium content, iodine concentration is reduced, which
hair in the second group (with medium levels of anxiety) are  is also observed in the children in the second group.
significantly lower, compared to those in the first group and The correlation of the above-mentioned indicators in
the healthy children, who have a prevailing low level of anxi-  the third group of children with high levels of anxiety is
ety. Thus, with an increase in anxiety levels and a decreasein ~ analyzed below (Fig. 5).
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In the third group, high anxiety is registered in 80% and the
prevalence of caries is high. The level of calcium ionized in the
oral fluid is much higher in comparison with all groups of the
studied children, although the level of alkaline phosphatase
remained at the same level as in the second group. The amount
of magnesium is critically low and iodine is not found at all.

In order to determine the dependence of the levels of
anxiety, caries prevalence and intensity and the examined
elements in the oral fluid, blood, urine and hair, further
correlation analysis was carried out. Table 2 shows the results
of correlative dependencies. The bold font shows the figures
that showed a reliable correlation with p < 0,05. The present-
ed list includes only those indicators against which reliable
correlation can be observed in more than four cases. (TabLII)

Figure 6 presents the most important indicators accord-
ing to the studies conducted, with the help of which it is
reasonable to analyze caries prevalence and intensity, tak-
ing into account different levels of anxiety in the children
of the three analyzed groups.

DISCUSSION

Magnesium ions are involved in all life processes that occur
in the body without exception, and facilitate their course.
Magnesium deficiency inhibits these processes. It is a bio-
element that effectively affects everything that happens in
cells. Rapid fatigability, difficulty concentrating, sensitivity
to changes in the weather, cold, changes in humidity, which
causes pain in the teeth, gums, joints, muscles, as well as
fears, uncontrolled irritability, unwillingness to do several
things at once - these are just some of the symptoms that
indicate magnesium deficiency in the body. Therefore, the
insufficient level of this element in the children of the sec-
ond and third groups, indicates a decrease in the resistance
of their organisms to negative factors, and may indicate an
increased level of anxiety.

In order to determine the dependence of the levels of
anxiety, caries prevalence and intensity and the studied
elements in the oral fluid, blood, urine and hair, further
correlation analysis was carried out.

The conducted correlation analysis found the correlation
indicators of magnesium in the body, which are not shown
in the table, since they reliably correlate only with each other.
Mg (Magnesium) in hair correlates only significantly with
Mg, mmol/L in the serum (0,98), and the latter correlates
only with Mg mmol/L in the oral fluid (0,99). Caries inten-
sity correlates only with high levels of anxiety (1,00) and K
(0,96), showing an inverse interdependence with Zn (0,97).

Iodine manifests significant correlations in four cases:
Zn (1,0), Fe (0,98), Cu (0,99), Se (0,99). With Mg mmol /L
in the oral fluid it shows a correlation with p> 0,05 (0,88).
Therefore, the amounts of magnesium and iodine in the
children’s organisms do not show correlatively reliable
dependence. This may mean that the amounts of elements
in the body are not directly interdependent, and they may
be related through certain processes that occur in the body
during the transportation, transformation or excretion of
these elements.

High anxiety level AI> 50% gave a significant correlation
with K (0,96), Zn (-0,97), alkaline phosphatase (0,96) (see
Table 2). That is, a high level of anxiety in a child is accom-
panied by an increase in the amount of potassium and a
decrease in the amount of zinc in the body. There is also
a correlation of high anxiety at p> 0,05 with Cu (-0,94),
Se (-0,84), Mn (-0,92), Cr (-0,83), which may indicate
the presence of an indirect connection, for example, due
to the quality of intermediate processes that occur in the
organisms of the children in the studied groups.

Low anxiety level AI <20% with K correlates in the op-
posite direction (-0,99), correlates significantly with Cu
(0,99), Se (0,96), Mn (0,96), Cr (0,95) in direct relation, as
opposed to the correlation of these indicators with high
levels of anxiety. A reliable negative correlation of low levels
of anxiety was also found with Ca, mmol/L in oral fluid
(-0,99) and alkaline phosphatase, activity unit (-0,99). An
unreliable correlation was found with Ca ion., mmol/L in
the oral fluid (0,96), caries prevalence (-0,90) and caries
intensity (cf + CFE) (-0,89).

Caries prevalence reliably correlates with Fe (0,99), pH
of urine g / day (0,99), Ca tot., mmol / L in the oral fluid
(0,95), Ca ion., mmol /L in the oral fluid (0.97). Negative
dependence is observed with Se (-0,99) Ca in the hair (-1,0).

Thus, the higher the prevalence of tooth decay, the lower
the calcium level in the hair and the higher the calcium
level in the oral fluid (Ca ion. and Ca in the hair shows
(0,98) correlation, Ca ion. and the prevalence of caries
gives (0,97), Ca tot. and caries prevalence manifest (0,95)
positive correlation, at an intensity of caries and Ca tot.
and Ca ion. the correlation constitutes (0,88), however, at
p> 0,05). Ph of urine g / day also exhibits a dependence
with the prevalence of caries (0,99), as well as with calci-
um Ca ion. (0,99) and Ca total (0,95). Accordingly, the
dependence of alkaline phosphatase with the content of
total and ionized calcium in the oral fluid (0,96 and 0,91
correspondingly), is logical. It should also be noted that
there is an inverse dependence of alkaline phosphatase and
the low level of anxiety in children, that is, the indicator
of alkaline phosphatase is low at the low anxiety level, and
it grows at the high anxiety level with the probability of
correlation (0,99).

Figure 6 shows that from the first to the third groups in
the direction of increase proceed the following indicators:
the level of anxiety, the amount of calcium in urine per
day; the amount of ionized and total calcium in the oral
fluid varies significantly between groups; the indicators of
alkaline phosphatase, intensity and prevalence of caries are
also increasing.

In the direction of decrease from the first group of inves-
tigated children to the third one, the following indicators
can be seen in the figure: magnesium content in the hair,
blood serum, urine and oral fluid. Iodine is absent in the
hair in the second and third groups. Calcium indicators
in the hair and blood serum also decrease.

The children in the third group have a high level of anx-
iety (80%), high intensity of caries (14.8) and significantly
reduced magnesium levels relative to normal. And only

439



Oksana V. Klitynska et al.

these children have calcium indices slightly deviated from
the norm, while in others they are much less than normal.

CONCLUSIONS

1. In patients of the main groups a direct correlation be-
tween the presence of somatic pathology (the coefficient
of somatic pathology severity) and the level of anxiety
was established, in 80% of children of the third group
(CSPS=3) the level of anxiety was high, low level of
anxiety prevailed in the first group.

2. Thereisahigh prevalence of caries in all groups. Children
with high anxiety levels have decreased levels of magne-
sium and iodine in the body and increased amounts of
ionized and total calcium in the oral fluid. Moreover, the
alkaline phosphatase index correlates significantly with
the prevalence of caries (0,96) and reaches 44-52 units
of activity in the 3rd group of children.

3. The indicators of magnesium content in the studied
groups of children show reliable correlation dependen-
cies only among themselves. However, in general, the
absolute values of the investigated indicators depend
on the level of anxiety and the decrease in magnesium
in the body is obvious.

4. The intensity of caries interacts only with a high level
of anxiety (1,00), i.e. in children who are in constant
stress, the intensity of caries increases.

5. Theindicators of total and ionized calcium in the oral fluid
and the level of anxiety in the patient may be the first to
indicate the prevalence of caries, its intensity, the possible
deficiency of all elements in the body that form the clusters.

6. In children of the third group, a high level of anxiety,
high intensity of caries and significantly reduced rates of
magnesium content relative to the norm are observed;
only children in this group have calcium rates unrea-
sonably below normal (p> 0,05).
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ABSTRACT

The aim: To investigate the transcolonoscopic pH-metry and calprotectin in patients with ulcerative colitis.

Materials and methods: the research included 110 patients both male and female between the ages of 18 to 75 years old, who were treated for UC of medium and severe
activity, in active phase. All patients were divided into 3 groups. The first group received standard therapy (ST; n=50), the second group received adalimumab (ADA; n=32), and
the third group was treated with tofacitinib (TOF; n=28). The control group consisted of healthy individuals between the ages of 18 and 65 years old.

Results: UC patients had lower pH levels in all sections of the large intestine, compared to the control group (p<0,05). Calprotectin level is a better predictor of the course of

the disease.

Conclusions:Tofacitinib, compared to adalimumab and budesonide, has better influence on clinical, endoscopic and laboratory parameters of UC.

KEY WORDS: ulcerative colitis, calprotectin, pH-metry

INTRODUCTION

Ulcerative colitis (UC) is a multifactorial disease, which
manifests in a chronic, recurrent bowel inflammation.
Its course is undulating and continuous. The etiology is
still unclear, but it was proven, that there is a complex
interaction between genetic, microbiologic and external
factors. [1, 2]

Endoscopic and morphologic methods are the main
diagnostic methods in UC, which enable us to assess the
activity of the process and its prevalence. But even these
methods aren’t accurate enough. That’s why physicians are
in dire need of a method which would be accurate, simple
and available, so they may quickly and precisely assess the
state of the digestive system [3,4]. Latest researches have
a goal of developing new diagnostic and treatment meth-
ods for chronic IBD, to achieve a clinical and endoscopic
remission, prevent relapse and increase the quality of life.

Problems with pH measurement in the large intestine
have great theoretic and clinical value, because pH levels fa-
cilitates the diagnostic process and the course of treatment.
In UC most of the mucous membrane is intact. Absorption
and secretion are altered, as well as electrolite and water
exchange between colonocytes and contents of the intes-
tine. Colonocytes secrete less bicarbonate, which results
in lesser absorption of acidic compounds. In addition,
colitis increases the intensity of fermentation processes,
which is also accompanied by the accumulation of a large
number of short-chain fatty acids in the gut that acidify the
environment. Also, UC increases fermentation, leading to

Wiad Lek. 2020;73(3):441-443

accumulation of short-chain fatty acids, which lower the
pH even further. Lactic acid production is increased in se-
vere UC. [5,6] Non the less, large intestine pH mesurment
is a difficult process in most clinical situations, because of
its complexity, bulkiness, inaccuracy and limitation.

Nowadays the easiest and most informative method
for measuring large intestine pH is via pH-probe during
fibrocolonoscopy. The potential of diagnostic laboratories
has increased in recent years, due to technological progress.
They can detect biomarkers of inflammation not only in
serum, but in feces as well.

Calprotectin is one of the markers of neutrophilic
inflammation and an indicator of the intensity of the in-
flammatory process of intestinal inflammation in diseases
of the digestive tract. It is a calcium binding protein, with
antibacterial and antifungal activity, induces apoptosis in
malignant and benign cells. This protein is stable, remains
in feces at room temperature up to 7 days, whih makes it
an ideal diagnostic marker. [7,8]

First research on calprotectin was conducted in Norway
in 1997 p. A.G. Roseth et al. Levels of fecal calprotectin
were assessed in patients with active UC, inactive UC and
in a control group. The levels were 68, 11.5 and 6 mg/1 re-
spectively. The conclusion was made, that fecal calprotectin
may be used as a marker of disease activity. [9]

Fecal calprotectin is a marker of intestinal inflammation
and provides the opportunity to noninvasively differentiate
between irritated bowel syndrome and IBD, to monitor
the course of the disease/treatment of UC. It’s a potential
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Table I. pH levels in different sections of the large intestine before and after treatment (M+m)

Large intestine secrion ST ADA TOF Control
Before treatment 7.02+0.16 7.04+0.13 7.05+0.15
Rectum 7.62+0.23
After treatment 7.02+0.14 7.06+0.12 7.18+0.12
Before treatment 6.84+0.07 6.92+0.08 6.94+0.08
Sigmoid 7.64+0.19
After treatment 6.88+0.08 6.97+0.07 7.27+0.10
Before treatment 7.10+0.24 7.10+0.22 7.03+0.17
Transverse 7.44+0.17
After treatment 7.11+0.04 7.20+0.06 7.22+0.04
Before treatment 7.01+0.06 6.98+0.04 7.01+£0.04
Cecum 7.26£0.16
After treatment 7.01+0.05 7.01+£0.04 7.11+£0.04
p<0,05 for all groups, compared to healthy patients and during treatment
screening marker for colorectal neoplastic processes. This  RESULTS

marker provides a diagnostic result without using radio-
logic or endoscopic tests.

The main benefit of fecal calprotectin is its diagnostic
value: low levels indicate an absence of organic disease
of the intestine, while in active UC the levels are much
higher. [10]

THE AIM
To investigate the transcolonoscopic pH-metry and cal-
protectin in patients with ulcerative colitis.

MATERIALS AND METHODS

The research included 110 patients, which were treated for
medium and severe UC in active phase in CE “Uzhhorod
regional hospital” in 2017-2018. The diagnosis UC was
based on clinical, endoscopic and histological findings.
The activity of the disease was assessed using the index of
clinical activity and the MAYO score (Shroeder KV, 1987).
At time of inclusion, the duration of UC was not less than 6
months and the index of pathologic activity was between 6
and 12. Both male and female patients, between the ages of
18 to 75 years old were included. Data was gathered from
patients’ history records, ambulatory medical records and
anamnesis morbi. Patients were divided into 3 groups de-
pending on the treatment received. The first group received
standard therapy (ST; n=50), the second group received
adalimumab with a starting dose of 160 mg and 80 mg on
the second week of treatment, and a supporting dose — 40
mg weekly(ADA; n=32), and the third group was treated
with tofacitinib 10 mg b.i.d. (TOF; n=28). The control
group consisted of 30 healthy individuals between the ages
of 18 and 65 years old.

Clinical, instrumental and laboratory tests were per-
formed all of patients. Also calprotectin and pH levels were
measured. Transcolonoscopic pH-metry was performed.

Statistical analysis was conducted using a variation-
al-statistical method. Mean values (M), their standard
deviation (m) and confidence intervals were calculated.
The probability of differences was estimated by Student’s
t-test for dependent and independent samples.
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Prior to treatment the endoscopic activity index (EAI) was
almost identical and corresponded with medium severity
of UC (9.22+0,40). Statistically significant improvement
of the EAI was observed in all four groups after treatment.

Measurement of pH levels near the mucous membrane
of the large intestine in healthy people, showed a tendency
toward alkalosis, which increased in the distant segments
(7.24+0.16; 7.42+0.16; 7.62+0.17; 7.62+0.22 in the cecum,
transverse colon, sigmoid colon and rectum respectively).
Such differences in pH levels throughout the large intestine
may be associated with the microbe homeostasis, volatile
fatty acid production and the difference in absorption
rate in the cecum and rectum, which is much higher in
proximal regions of the intestine.

Dynamic changes of transcolonoscopic pH levels before
treatment in ST, ADA and TOF groups showed a statisti-
cally significant decrase of those levels in all sections of the
large intestine, compared to the control group (p<0.05).
This tendency remained after treatment as well (p<0.05).
This means, that the treatment led to improvement of pH
levels in UC patients, but didn’t normalize them, as in
healthy patients. (Table 1).

Data analysis showed statistically significant differences
in pH levels were found in the sigmoid colon , transverse
colon and cecum, when comparing groups before and after
treatment (TOF) (p<0.05).

Fecal calprotectin levels were high in all groups prior to treat-
ment, mean concentration was 466.4+35.6 pig/g(norm 50 ug /g).

In the I group, which received standard therapy, cal-
protectin dropped to optimal levels in 26.0% (n=13) of
patients 122.4+9.1 pg/g, in the II group - in 56.3% (n=18)
of patients mean FClevel was 102.6+10.2 pg /g, and in the
III group - most of the patients — 71.4% (n=20) - mean
EC level was 96.2+9.4 pg /g. FC levels remained high in
all other patients: in the I group - 74.0% (n=37) mean FC
levels was 252.4+12.6 ug /g, in the IT group - 43.7% (n=14)
mean levels were 212+8.4 pg /g and in the III group - 28.6
% (n=8) it was the lowest — 162+9.2 ug /g. All the patients
that with high levels of calprotectin, had a relapse of UC
during the next 6 months.

From this data we may conclude, that FC levels a high
sensitivity rate for monitoring the course of UC.
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Despite the fact, that FC levels didn’t return to normal in
any of the groups (<50 ug/g), the best results were exhibited
by the III group of patients, which received tofacitinib.

DISCUSION

In this research we investigated the pH levels near the wall
of the large intestine and calprotectin levels in UC patients,
which received budesonide, adalimumab and tofacitinib.
These tests allow us to better determine the state of the
intestine and to monitor the course course and treatment
of ulcerative colitis.

Coincidentally, the patients that had high levels of calpro-
tectin after treatment, had a relapse of UC in the duration
of 6 months. This leads to the conclusion that calprotectin
is a more sensitive marker of ulcerative colitis.

Tofacitinib - janus kinase inhibitor, had a greater treat-
ment effect, compared to budesonide and adalimumab.

CONCLUSIONS

1. Tofacitinib, compared to budesonide and adalimumab,
has greater effect on clinical, endoscopic and laboratory
signs of UC.

2. In UC patients in the end of the treatment, near wall
pH levels in the large intestine improved slightly. The
best improvement was in the III group (TOF).

3. Calprotectin - is a more sensitive marker for diagnosis,
differential diagnosis and monitoring the course of
ulcerative colitis.
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ABSTRACT

Introduction: The medicine of today is focused on personalized aid to a patient, which involves partnership and mutual responsibility between the patient and the doctor. In
our reality, the patient believes that the responsibility for the treatment and outcome depends on the doctor in most cases.

The aim: Induce the patient to develop responsibility for the course of asthma against the background of EBW or obesity and introducing this program into the practice of
family physicians.

Materials and methods: By design, the study included 75 patients with asthma with varying degrees of severity, persistent course in the remission stage against the background
of EBW or obesity. According to the randomization method, the patients were divided into 3 groups: the main group — 30 patients (the use of medication), the comparison
group — 30 patients (training in the “Asthma School”), the 3" group was controls of 15 patients (basic therapy).

Results: According to the anthropometric study, 75 patients enrolled in the study were found to have EBW or obesity and the mean BMI was 31.67 = 0.53 kg / m”. It was also
found that 20 (66.67%) patients in the main group and 21 (70.00%) patients in the comparison group did not regularly use basic therapy and cancelled or changed the drugs
without permission. After the training, 45 patients (76.66%) of the total patients of the main group and the comparison group began to perform respiratory movements with
the inhalation device correctly. patients in the main group reduced body weight on an average by 4.5 kg, and BMI from 32.00 kg / m? changed t0 29.7 kg / m? (p <0.05), although
they did not reach 25.0 kg / m? of the target level because the follow-up period was not long.

Conclusion: Only patients in the main group had significant positive changes in asthma control, the patients in the comparison group also had positive dynamics, but it did
not show statistically significant differences. The doctor should be interested in the fact that at the first and subsequent visits regarding the disease, in our case it is bronchial
asthma, the patient will feel responsible for the disease. Therefore, when communicating with the patient, the physician should focus on this, provide the most complete answers
to the patient’s questions, provide educational literature and, if necessary, diaries of self-control.

KEY WORDS: bronchial asthma, excessive body weight, obesity, responsible patient

INTRODUCTION

The medicine of today is focused on personalized aid to
a patient, which involves partnership and mutual respon-
sibility between the patient and the doctor. In our reality,
the patient believes that the responsibility for the treatment
and outcome depends on the doctor in most cases. This
postulate is not objective and does not help to achieve a
complete relationship between the patient and the doctor,
which in turn impairs the outcome of treatment.

Referring to the urgency of this issue, we can say that
when searching for papers and publications on this topic
in Ukrainian or Russian, we only received a reference to
the Criminal Code, which contains articles on criminal
responsibility of doctors or patients. However, there are no
data indicating how to encourage the patient to cooperate
with the further development of the patient’s responsibility
for his or her state of health, treatment, etc.

As for the English-language sources, we have a number
of publications that do not make its aim to improve our
understanding of the patient’s responsibility. Thus, one
of the first publications on this topic refers to 2003 [1],
which states that the future of medicine should be aimed
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at the formation of an “independent” patient who will
have sufficient knowledge about the disease, methods of
treatment, etc that he will receive from the doctor and will
follow these recommendations.

Another study, conducted at 77 hospitals in China, with the
character of a national cross-sectional study with a certified
cluster sample of patients, showed a multivariate regression
analysis in 2014-2015 where the strongest predictor of patients’
responsibility to healthcare providers was patient’s trust and
then the level of the patient’s education. Acquaintances with
healthcare providers and the frequency of hospitalizations in
the past have had a reciprocal relationship with patients’ sense
of responsibility to healthcare providers [2].

It is also important to keep in mind that there is a prob-
lem with the use of Internet resources, namely that people
are increasingly using the Internet resources to access the
healthcare industry and related information, which is often
incorrect or misleading the internet user [3,4].

Some scientists state that patients should have respon-
sibilities that include respect and gratitude to the doctor
[5,6,7,8]. However, empirical evidence indicates that pa-
tients have limited feelings of responsibility to physicians.



A RESPONSIBLE PATIENT: FROM THEORY TO PRACTICE ON A MODEL OF A PATIENT WITH BRONCHIAL ASTHMA

At the same time, it is necessary to understand which
patients are most important to have a responsible attitude
to themselves, their disease and treatment. In our opinion,
these are patients with chronic and/or comorbid pathology.
According to modern statistics, bronchial asthma (BA)
is one of the leading problems in primary care medicine
[9,10]. It is not news that these patients should constantly
follow maintenance therapy, which includes basic treat-
ment and a specific lifestyle. However, it has been found
that patients with asthma who have comorbid pathology
in the form of excess body weight (EBW) or obesity have
a more severe disease course and have a low control of the
disease course [11,12,13].

THE AIM

The aim encouraging the patient to develop responsibility
for the course of asthma against the background of EBW
or obesity and introducing this program into the practice
of family physicians.

MATERIALS AND METHODS

The study was conducted on the basis of the Department
of Family Medicine and General Practice of Odessa Na-
tional Medical University. By design, the study included
75 patients with asthma with varying degrees of severity,
persistent course in the remission stage against the back-
ground of EBW or obesity. According to the random-
ization method, the patients were divided into 3 groups:
the main group - 30 patients (the use of medication), the
comparison group — 30 patients (training in the “Asthma
School”), the 3" group was controls of 15 patients (basic
therapy), from the main group Stage 1 according to the
same inclusion / exclusion criteria to complete the clinical
trial, namely to improve the drug treatment against the
background of basic treatment with the use of bacterial
lysate and inosine pronabex drugs, together with training
at the Asthma School.

The Asthma School training program included: a series
of theoretical and practical classes where the patients
received theoretical and practical skills in diet therapy,
breathing and therapeutic exercises against the background
of standard basic therapy.

The developed program of classes included 5 group and
9 individual classes. The following issues were considered
during group classes: 1) The concept of asthma, anatomy
and physiology of the respiratory system; 2) basic therapy
of asthma; 3) the role of inhaled corticosteroids in the
treatment of asthma; 4) exacerbation of asthma and its
therapy. Night asthma; 5) non-medication methods of
asthma treatment.

Individual classes included recommendations on: diet
therapy, breathing exercises, therapeutic exercises.

Together with the Asthma School study, the patients in
the main and comparison groups received self-monitoring
diaries, which they filled in at home daily and brought to
revisits to the doctor. The diary looked like tables where

patients had to note the intake of medications, the imple-
mentation of breathing exercises, the frequency of taking
rescue medications, waking up at night because of attacks
of asthma, limitation of physical activity due to asthma.
Each sheet also had the telephone number of the doctor
who supervised the patient while studying at the Asthma
School.

The control of the patient’s disease and responsibility was
performed according to the following criteria: understand-
ing of the nature of the disease, methods of control and
treatment of asthma, technique of using inhaler devices for
drug delivery, adherence to the basic treatment, number
of taking rescue drugs, namely short-acting -2-agonists
(SABA), decrease in BMI, controlled by bioempidansome-
try and weigh-scales -by OMRON BF 51 impedance meter
and, most importantly, improvement in asthma control, by
the Asthma Control Test (Quality Metri ¢ Incorporated,
2002).

Statistical processing of the results was performed using
parametric and non-parametric analysis methods. In the
comparative analysis of independent groups, we used
the Student’s criterion for unpaired samples (subject to
homoskedasticity and normal data distribution) and the
Mann-Whitney test (for heteroscedastic data with a dif-
ferent type of distribution).

Sign correlation was studied by Spearman’s (r) correlation
analysis, and Pearson’s criterion x> was used to evaluate the
relationship between qualitative and quantitative signs.

Patients’ participation in this study was based on the
written consent. There were used only medicines and
licensed techniques registered in Ukraine. The study was
conducted to preserve the confidentiality of personal in-
formation about patients.

RESULTS

According to the anthropometric study, 75 patients en-
rolled in the study were found to have EBW or obesity
and the mean BMI was 31.67 + 0.53 kg / m* The patients
had varying degrees of asthma severity, 15 patients with
a mild degree, 35 with a moderate degree, and 25 - with
severe BA. Most of them were women, namely 40 and 35
men. A Spearman correlation coefficient of p = 0.376 was
established, between the severity of the course and sex of
the patients, the relationship between the studied signs was
direct, and the closeness (constraint) force by the Cheddock
scale was moderate.

The mean age of the patients was 43.93 + 1.15 years.
When conducting a correlation analysis between the age
and severity of asthma it was found that the correlation
coefficient according to Spearman was p = 0.541, the
relationship between the studied signs - direct, closeness
(constraint) force by the Cheddock scale was noticeable.

Respiratory exercises were performed by 14 (46.67%)
patients in the main group and 16 (53.33%) patients in
the comparison group, but only in the primary diagnosis
of asthma, at the time of the study, no patient practiced
breathing exercises.
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Table L. Frequency of taking rescue medications per week in patients with bronchial asthma against the background of excess body weight or obesity

in the course of application of the treatment-and-prophylactic complex

Group Follow-up period The number of taking SABA per week
Before 7+£1.2
Main group

After 2+0.5*

c . Before 715

omparison grou
P group After 4+1.9
Before 6+1.5
Control group

After 6+1.2

Note: *p before-after<0.001

Table II. Body mass index and body component indices in patients with bronchial asthma against the background of EBW or obesity

Index Catamnesis stage Main Comparison
IMT Before using TPC 32.00+0.85 31.88+0.87
kg/m? In 32 weeks after using TPC 29.7+0.74* 29.8+0.73
Yfat Before using TPC 38.68+1.40 39.20£1.30

ora
In 32 weeks after using TPC 36.51+£1.26 36.59+1.28
Before using TPC 12.33£0.76 11.93+£0.83
Visceral fat

In 32 weeks after using TPC 11.39+0.57 11.41+0.71

Note: *p before-after<0.05

It was also found that 20 (66.67%) patients in the main
group and 21 (70.00%) patients in the comparison group
did not regularly use basic therapy and cancelled or
changed the drugs without permission. However, it was
found that the vast majority of patients, namely 42 (70.00%)
of both groups, did not follow the correct technique of
inhalation drug delivery.

At the beginning of the study, 21 (70.00%) patients in
the main group and 15 (50%) patients in the comparison
group indicated that they did not have sufficient knowledge
and motivation to keep the prescribed treatment. However,
after the use of the medication, 26 (86.67%) patients in the
main group and 24 (80.00%) patients in the comparison
group noted that they had improved knowledge of asthma,
treatment and asthma control. At the same time, 90% of
the patients in the main group and the comparison group
(n = 54), after having motivational interviews, filling in the
diary, achieving compliance with the doctor, acknowledged
that greater responsibility for the control of the disease
and adherence to administration rests on their shoulders.

In our country, there is a widespread practice of prescrib-
ing and using rescue drugs SABA as a monotherapy for BA,
which by the principles of evidence-based medicine is ab-
solutely irrational and has a negative impact on the course
and control of the disease. The same trend was observed in
our patients. After the Asthma School classes, the patients
significantly reduced their use of SABA (Table I), which
indicated a more conscious attitude toward basic therapy
and improved compliance, which in turn indicated an
increased sense of responsibility in this group of patients.

Another urgent issue that was solved at the individual
class was teaching the patient how to use the inhalation
device correctly. So, we have found that only 25 (33.33%) of
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75 patients enrolled in the study were able to use inhalation
drug delivery device properly. Also, most patients did not
know that there were different means of delivery of inha-
lation drugs, so we were individually selected inhalation
drugs according to the international recommendations
and wishes of the patient and selected a separate individual
class in which the patient together with the doctor studied
the stages of inhaler use. After the training, 45 patients
(76.66%) of the total patients of the main group and the
comparison group began to perform respiratory move-
ments with the inhalation device correctly.

During the follow-up period, positive dynamics of BMI
reduction, percentage of the adipose tissue and visceral
fat were observed in the patients who were trained in the
Asthma School (comparison group) and in the patients
treated with the developed TPC (Table II).

The table IT shows that patients in the main group re-
duced body weight on an average by 4.5 kg, and BMI from
32.00 kg / m? changed to 29.7 kg / m* (p <0.05), although
they did not reach 25.0 kg / m?* of the target level because
the follow-up period was not long. The patients in the
comparison group also had a positive result, namely a de-
crease in the body weight on an average by 2.5 kg during
the follow-up period and reduced BMI from 31.32 kg / m?
to 29.8 kg / m? (p>0.05), although it was not as reliable as
in the main group. The patients in the control group had
no changes in BMI and even a small number of patients,
namely 3 patients (20%) increased their body weight by
1.9 £ 0.9 kg for 32 weeks of the follow-up.

We noted a tendency for a decrease in the body weight
and visceral fat in the patients of the main group and the
comparison group, but these changes were not statistically
significant (p >0.05).
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Table I1. The number of steps per day in the dynamics of following-up patients with bronchial asthma against the background of EBW or obesity

Before using TPC

Groups pressure/day In 32 weeks after using TPC pressure/day
Main 1.800+0.17 7.600+0.22*%
Comparison 1.930+0.16 5.900+0.31*
Control 1.870+0.26 2.100+0.52

Note: *p before-after<0.001

Table IV. Changes in the result of the AST-test according to the severity of the course in patients with bronchial asthma against the background of EBW
or obesity in the course of application of the treatment-and-prophylactic complex

Group Degree of severity Before using TPC In 20 weeks after using TPC

Mild 16.54+0.49 20.16x0.75*
Mai group Moderate 13.97+0.64 17.08+0.52*
Severe 11.88+0.34 16.16+0.98*

Mild 16.61+0.53 17.98+1.01

Comparison group Moderate 14.01+0.97 15.45+0.34
Severe 11.75+£0.81 12.88+0.77

Mild 16.52+0.38 16.66+0.67

Control group Moderate 13.99+0.76 14.01+0.45
Severe 12.05+0.63 11.96+0.50

Note: *p before-after<0.05

It is well known that controlled dosed physical activity
(CDPA) has a positive effect on asthma. Our patients were
aware of this but did not follow this postulate. While ana-
lysing physical activity it was found that none of the patient
visited the sports sections or the gym, sometimes physical
exercises were performed at home by 23.33% (n = 14) of the
patients of the main group and the comparison group. Ac-
cording to the pedometer, at the beginning of our study, the
majority of patients, namely 54 (72%), took no more than 2
thousand steps per day. At the group and individual classes,
recommendations were given to increase CDPA, in the form
of short-term and clear goals. The results of the follow-up are
shown in the table III.

The table III shows the positive dynamics in increasing
the physical activity of the patients in the main group and
the comparison group, but it was noted that the patients in
the comparison group took less steps per day than patients
in the main group, which was associated with deterioration
of health, so we chose the tactics maintaining the results
obtained, rather than increasing them, for the period
until the patients’ well-being was stabilized, with further
prolongation of CDPA.

It should be noted that a decrease in BMI and an in-
crease in CDPA were due to a more honest attitude of
the patients on their health and lifestyle, indicating an
increased sense of responsibility in the patients included
in our study.

To assess disease course control, we selected a simple
and rapid test to evaluate the disease course over the last
4 weeks, namely the AST test. The patients filled in the
printed questionnaires together with the physician on their
first visit, 20 weeks after TPC and 32 weeks after TPC. The

results in the Table 4 reflect the average AST test according
to the severity of BA in the three study groups.

The table IV shows that only patients in the main group
had significant positive changes in asthma control, the pa-
tients in the comparison group also had positive dynamics,
but it did not show statistically significant differences. In
the control group, they did not differ during the follow-up
period and had approximately stable AST test results. In the
questionnaire survey at the last visit, which was in 32 weeks
after the end of TPC, it was found that about 20% of the pa-
tients in the main and comparison groups reported a slight
regression in wellness and in asthma control, respectively.

The obtained positive dynamics according to the
long-term results over 32 weeks of the follow-up proved
the effectiveness of the proposed program in improving
asthma control in patients in the main group RR = 0.38;
RRR = 0.62, NNT = 2.12; the patients in the comparison
group had the following indices - RR =0.89; RRR =0.11;
NNT = 4.05. However, it should be noted that 90% of the
patients noted an increase in responsibility for their health,
course and asthma control, which is very important in the
physician-patient relationship in today’s world.

DISCUSSION

In our article, the topic was fully disclosed. The results
of the research work are original, since in the literature
of Ukraine this topic is not disclosed. It is necessary to
introduce this technique into the practice of doctors, not
only in the treatment of bronchial asthma, but also in the
treatment of other chronic diseases. This article may be a
prototype for research in other medical specialties.
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CONCLUSIONS

1. The patient’s low educational attainment regarding the
course, control and treatment of the disease is one of the
problems in achieving physician-patient compliance on
the path to asthma control.

2. The use of rescue drugs is irrational among the asthmatic
population in Ukraine, which can be solved by raising
awareness and responsibility for the disease and methods
of treatment of asthma.

3. Responsible attitude of the patient to nutrition, con-
trolled dosed physical activity influences the decrease
in the body weight (p<0.05) and improves the patient’s
health, which is one of the key points in the improvement
of asthma control.

4. Self-completion of the patient’s diaries disciplines the
patient and makes his / her attitude to BA and disease
control more responsible in 90% of cases, which is con-
firmed in our investigated improvements in the AST
test results (p<0.05).

5. Studying at the Asthma School together with pharma-
cological correction has a positive effect on the course
of asthma and its control (RR = 0.38; RRR = 0.62, NNT
=2.12).

6. The doctor should be interested in the fact that at the first
and subsequent visits regarding the disease, in our case
it is bronchial asthma, the patient will feel responsible
for the disease. Therefore, when communicating with
the patient, the physician should focus on this, provide
the most complete answers to the patient’s questions,
provide educational literature and, if necessary, diaries
of self-control.
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ABSTRACT

The aim of the study was to study the neuropsychological features of cerebrovascular disorders in persons of working age at the outpatient clinic stage.

Materials and methods: 90 persons of working age were surveyed. Clinical neurological and clinical instrumental examination.

Results: The first group consisted of patients with dyscirculatory encephalopathy on the background of arterial hypertension — 60 people, the second with dyscirculatory
encephalopathy on the background of cerebral atherosclerosis — 30. Assessment of cognitive function was examined using the MMSE Mental Status Scale, Anxiety, and Depression

Scale using the DASS-21 scale.

Conclusions: According to the results of the study, significant memory impairment on the MMSE scale (p <0.003) was found in patients with dyscirculatory encephalopathy
without arterial hypertension. In patients with dyscirculatory encephalopathy on the background of hypertension, anxiety (p <0.001) and depressive disorders (p = 0.033)
were significantly more prevalent compared with patients with dyscirculatory encephalopathy without arterial hypertension. The increase in depressive disorders and anxiety
in patients with dyscirculatory encephalopathy on the background of arterial hypertension decreases orientation and memory.

KEY WORDS: hypertensive dyscirculatory encephalopathy, hypertension, memory, anxiety, depressive disorders

INTRODUCTION
Decreased cognitive function is one of the most common
and socially significant disorders of the nervous system.
A high level of cognitive and intellectual functions is a
positive prognostic feature of life expectancy. Cerebro-
vascular pathology, neurodegenerative diseases and their
combination are the main causes of cognitive deficit [1, 2, 3,
4]. Prevalence of cognitive disorders is associated with the
current tendency to increase life expectancy and growth of
the elderly people in the population, as well as to increase
the occurrence of major risk factors for cognitive decline
such as arterial hypertension, cerebral atherosclerosis and
diabetes mellitus, which determines relevance of this prob-
lem for neurologists and doctors of other specialties [5].
Cardiovascular risk factor for cognitive impairment is
metabolic syndrome, which includes: arterial hyperten-
sion, dyslipidemia, obesity, diabetes mellitus, impaired
carbohydrate tolerance, underlying pathological mech-
anisms of cardiac and cerebrovascular disease. Recently,
the prevalence of metabolic syndrome has been observed
among able-bodied young and middle-aged people, which
makes this problem extremely urgent [6, 7].

Wiad Lek. 2020;73(3):449-453

At present, arterial hypertension is considered as the most
significant risk factor for the development of both acute
and chronic disorders of the cerebral circulation, as well as
disorders of memory and cognitive disorders. In many stud-
ies the relationship of persistent increase in blood pressure
with the risk of progression of cognitive disorders has been
proven [8]. Also, a large number of studies have shown that
the predominance of dementia is a predominant increase in
systolic pressure [7]. Chronic cerebral hypoperfusion due to
increased vascular resistance in patients with hypertension
may be a major factor in the development of dementia in
hypertension. The brain is dependent on adequate oxygen and
glucose delivery, and a decrease in cerebral blood flow impairs
neuronal function, with possible subsequent brain damage [9].

The most common pathogenetic cause of cognitive im-
pairment is the «small vessel disease» of the brain, which is
more common in patients with hypertension and diabetes
[10]. One of the substrates for the development of «small
vessel disease» is atherosclerosis, which leads to the loss of
smooth muscle cells tunica media, deposition of fibrogialin
substances, narrowing the lumen and thickening of the
vessel wall (lipogialinosis). In a more pronounced process,
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Table I. Frequency of cognitive impairment of varying degrees of expression on the MMSE scale.

Patients with hypertensive
dyscirculatory encephalopathy,

Index (in points)

Patients with dyscirculatory
encephalopathy,

n =60 (%). n=30 (%).
Dementia of moderate severity on the MMSE scale (11-19) - -
Dementia of mild severity on the MMSE scale ( 20-23) - -
Cognitive impairment on the MMSE scale (24-27) 24(40) 14(46,7)
Normally, cognitive impairment is absent on the MMSE 36(60) 16(53.3)

scale (28-30)

Table II. Results of the MMSE study.

Patients with hypertensive

Patients with dyscirculatory

dyscirculatory encephalopathy encephalopathy P
M(Q1-Q3) M(Q1-Q3)
Orientation 10 (9-10) 10(10-10) 0,217
Memory 3(3-3) 3(2-3) 0,003
Counting operations 3(3-3) 3(3-3) 0,897
Overall cognitive performance 28 (26-28) 28 (27-28) 0,597

fibrinoid necrosis of the vascular wall leads to rupture of
vessels and micro- or macro-hemorrhages, more often in
the basal ganglia or thalamus [11].

Thus, the problem of chronic disorders of cerebral circu-
lation and cognitive function in patients with hypertension
is relevant in modern angioneurology. It should be noted
that the number of patients with chronic disorders of the
cerebral circulation, especially against the background of
hypertension, is virtually none, which determines the rel-
evance of the problem of further diagnosis and treatment.

THE AIM

The aim of the study is to study the neuropsychological
features of cerebrovascular disorders in persons of working
age at the outpatient clinic stage.

MATERIALS AND METHODS

Under our observation, there were 90 people aged 40 to 68
at the State Institution of Science «Research and Practical
Centre of Preventive and Clinical Medicine» State Admin-
istration Department, Kyiv, Ukraine.

Patients were divided into two groups statistically com-
parable by major disease — dyscirculatory encephalopathy,
sex and age. The first group consisted of patients with
dyscirculatory encephalopathy and hypertension - 60
people, the second with DE on the background of CAC -
30. Among the examined patients in the first group were
17 men and 43 women. In the second group - 9 men and
21 women. The mean age of men in the first group was
51.54+0.76, in the second 51.83%2.24, women in the first
group 54.63+0.42, in the second 56.88+0.72.

Clinical-neurological and clinical-instrumental exam-
ination was performed for all patients in order to establish
the stage and form of vascular-brain pathology.
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The study did not include patients with severe somatic pa-
thology, clinically significant vascular events, and history of
traumatic brain injury. Clinical and laboratory study included
general blood test, biochemical blood test, lipidogram. Clini-
cal and instrumental examination methods included electro-
cardiography, blood pressure measurements, and heart rate.

To assess patients” cognitive function, they used: a short
MMSE mental status rating scale (determining time and
place orientation, status of short-term, long-term memory,
language, gnosis, praxis) [12]. According to the MMSE,
29-30 points were assessed as no cognitive impairment,
27-28 points were mild cognitive impairment, 24-26 were
moderate cognitive impairment, 20-23 points were initial
dementia, <20 were pronounced stages of dementia.

Anxiety and depression were examined using the De-
pression Anxiety Stress Scales (DASS-21) [13]. The survey
found normal, mild, moderate, severe and very severe
depression, anxiety, and stress.

RESULTS
Based on the history of complaints, anamnesis data, as a re-
sult of clinical and instrumental examination in 90 patients
revealed a symptom complex that meets the criteria for the
diagnosis of manifestations of cerebral circulation, among
patients of the first group in 19 (31.7%) were diagnosed
dyscirculatory encephalopathy, stage I and in 41 patient
(68.3%) - stage II of dyscirculatory encephalopathy. In
the second group in 10 patients (33.3%) were diagnosed
stage I of dyscirculatory encephalopathy and in 20 patients
(66.7%) — stage II. Arterial hypertension was observed in
all patients in the first group. According to this classifica-
tion 7 (11.7%) patients had stage I hypertension and 53
(88.3%) — arterial hypertension, stage II.

After conducting a neuropsychological test on the MMSE
scale, 40% of patients with hypertensive dyscirculatory
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Table Il1. The results of the study on the scale DASS-21.

Patients with hypertensive dyscirculatory

Patients with dyscirculatory

encephalopathy encephalopathy P
M (Q1-Q3) M(Q1-Q3)
Stress 11(9-14) 11(10-15) 0,372
Anxiety 9(8-10) 7 (7-8) 0,001
Depression 9(8-10) 8(8-9) 0,033

Table IV. Characterization of the correlation between the cognitive function on the MMSE scale and the indicators of emotional-volitional function on
the DASS-21 scale in patients with hypertensive dyscirculatory encephalopathy.

. Depression Anxiety Stress
Indicators
r p r P r p
Overall cognitive performance index -0,348 0,0064 -0,337 0,0084 -0,073 0,5782
Orientation -0,327 0,0122 -0,335 0,001 -0,17 0,2008
Memory -0,287 0,0261 -0,398 0,0016 -0,154 0,24

r - Spearman rank correlation index.

Table V. Characteristic of the correlation between the cognitive function on the MMSE scale and the emotional-volitional function on the DASS-21 scale

in patients with dyscirculatory encephalopathy.

. Depression Anxiety Stress
Indicators
r p r p r p
Overall cognitive performance index -0,324 0,1319 -0,303 0,16 -0,187 0,3935
Orientation 0,042 0,8505 0,025 0,9093 0,154 0,484
Memory -0,447 0,0326 -0,367 0,0849 -0,394 0,0629

r - Spearman rank correlation index.

encephalopathy and 47.8% with dyscirculatory encepha-
lopathy were found to have cognitive impairment (Table I).
A significant difference, on the MMSE scale, p <0.003 by
Wilcoxon's W test in the two surveyed groups was observed
in the memory study (Table II). In the study of memory,
the incidence rate of X2 = 0.02 significantly prevailed in
patients of the first group - 15% of memory was assessed
at 2 points, at 85% - 3 points. At the same time, 48% of
patients in the second group had 2 points, 52% had 3 points.

The significant decrease in memory level was mainly due
to the impairment of self-reproduction of information that
was manifested in operational activities and training, while
the memory of life events remained largely preserved. Such
modal-nonspecific mnestic disorders with primary disor-
ders of short-term memory in combination with fatigue
and emotional instability indicate the defeat of the middle
nonspecific structures of the brain at the level of the lower
parts of the brain stem (I-th functional block of the brain
according to Luriya AR [14].

It can be assumed that the irregularities of the calculus
operations recorded initially are not related to organic
changes of the frontal lobes of the brain (primary and sec-
ondary «frontal acalculia»), but depend on the lesions of
the basal and medio-basal divisions of the frontal lobes of
the brain (limbico-hippocampal system), which is known
tolead to significant changes in the emotional sphere of the
patient’s behavior [15]. Defects of this type of intellectual
activity — counting operations, in our category of patients

arise on the basis of impulsivity and manifest themselves
in violation of the orienting basis of action by reducing
attention. Errors in them occur due to the acceleration of
the flow of nervous and mental processes due to defects
in the inhibitory processes [16] and/or cholinergic dys-
regulation [17].

After testing on the DASS-21 scale, it was found that
mild depression was observed in 35% of patients with
hypertensive dyscirculatory encephalopathy, moderate
anxiety in 50%, severe anxiety in 16.7%; in patients with
dyscirculatory encephalopathy mild depression - 8.7%,
mild anxiety - 39.1%. Significant difference on the DASS-
21 scale of anxiety p <0.001 and depression p = 0.033
between the indicators of the two groups according to
Wilcoxon's W criterion was shown in Table III.

Such changes in the level of anxiety should be associated,
probably, with the recovery after treatment of neurohu-
moral balance: GABA-ergic inhibitory effects, serotonin,
dopamine-peptidergic activation systems [18].

In most cases, the law of distribution of values was dif-
ferent from the normal one, so Spearman’s rank correlation
index was calculated for correlation analysis.

A negative correlation between the mean severity of
depression and anxiety and overall cognitive performance
(r=-0.348,p =0.006), (r =-0.337, p = 0.008) was found in
patients with hypertensive dyscirculatory encephalopathy.
As depression and anxiety increase, the overall cognitive
performance index decreases. The negative correlation was
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found in the mean severity of depression and anxiety and
orientation (r = -0.327, p = 0.01), (r = -0.335, p = 0.001),
respectively, with increasing depression and anxiety the
orientation value decreases. Also, a negative correlation
was found between the mean severity of depression and
anxiety and memory (r = -0.287, p = 0.02), (r = -0.398,
p = 0.001), respectively, with increasing index depression
and anxiety the value of memory decreases (Table IV).

Patients with dyscirculatory encephalopathy on the
background of cerebral atherosclerosis revealed a negative
correlation between the mean severity between depression
and memory (r = -0,447, p = 0.03), the value of depression
memory decreases (Table V).

CONCLUSIONS

1. Significant memory impairment on the MMSE scale
(p <0.003) was found in patients with dyscirculatory
encephalopathy without arterial hypertension compared
with patients with dyscirculatory encephalopathy on the
background of hypertension.

2. In the study of emotional and volitional disorders in
persons of working age, it was proved that in patients
with dyscirculatory encephalopathy on the background
of arterial hypertension, anxiety (p <0.001) and depressive
disorders (p = 0.033) significantly outweighed compared
with patients without arterial hypertension.

3. It is proved that the increase of the index of depressive
disorders and anxiety in patients with dyscirculatory
encephalopathy against the background of arterial hyper-
tension decreases the index of orientation and memory.
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ABSTRACT

The aim:To study self-assessment opportunities for primary care doctors' self-realization and their satisfaction with work during health care transformations in Ukraine.
Materials and methods:To achieve this purpose, we compiled a questionnaire according to which an anonymous survey was conducted among 247 family doctors from six
regions of Ukraine (Cherkasy, Zakarpattia, Odessa, Kirovohrad, Sumy, Kiev regions). In the study, we used the following research methods: sociological and medical-statistical.
The method of mathematical statistics by applying Microsoft Excel 2013 was used to analyze research outcomes.

Results:The obtained data on self-assessment opportunities for primary care doctors’ self-realization show that most of the respondents are not satisfied with their work. At
the same time, the older general practitioners — family doctors are, the less important self-realization becomes for them, due to a disturbing fact of a highly probable lack of
job, which is the first priority problem they may face. The willingness to work abroad is reported more than twice as high among family doctors aged up to 47 years. According to
family doctors, irrespective of their age, the priority problems to be solved were reported as follows: poor financings; insufficient material and technical resources of out-patient
clinics of the general medical practice; the necessity of returning national clinical protocols; the incompetence of health management; not clearly established interconnection
between different levels of health care system.

Conclusions:Family doctors in Ukraine have mostly unsatisfactory conditions for their self-realization. This fact has a significant influence on their willingness to change a job,

especially among doctors of young age.

KEY WORDS: family doctor, self-realization, sociological research

INTRODUCTION
The health of the population is determined on a state level as
one of the highest values. Health care sector in Ukraine, mainly
state-funded, is designed to provide available, high-quality, effec-
tive, timely, free medical care to each citizen. The affordability of
health care, which has always been a national policy priority; is
first of all realized through rendering primary medical care. The
experience of the developed countries in the world demonstrates
the proven economical and medical efficiency of primary medical
care development based on the family medicine principles [1-5].
The international Health 2020 Strategy, which Ukraine also
joined, determined effective vectors for noninfectious diseases
prevention (causing 86.0% of death in the world) and factors of
healthylifestyle formation, health preservation and promotion for
the population of all ages taking into account their regional features.
The family medicine is acknowledged to be a health
reform priority in Ukraine, however, the development
and strengthening of primary care staffing remains an
unresolved strategic problem at the state level.

THE AIM
To study self-assessment opportunities for primary care
doctors’ self-realization and their satisfaction with work
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during health care transformations in Ukraine. To find
out the willingness of primary care doctors to participate
in reforms, their workplace satisfaction, the availability of
opportunities for self-realization and (or) their willingness
to change a job or even the country (to go abroad).

MATERIALS AND METHODS

To achieve the purpose of our study, we compiled a ques-
tionnaire which included six groups of questions regarding
gender and age characteristics of respondents; places of
their medical practice (city / village); opportunities for
professional self-realization, the determination of their
job importance among other priorities; their workplace
satisfaction including the organization of work at the
family medicine out-patient clinic; their willingness to
change a job , or even the country to practice medicine (to
go abroad); proposals for further primary care reforming
in Ukraine.

The anonymous survey was conducted among 247 family
doctors from 6 regions of Ukraine (Cherkasy, Zakarpattia,
Odessa, Kirovohrad, Sumy, Kiev regions). The average age
of respondents was 47,0+0,9 years. In the study there were
used sociological and medical-statistical research methods.
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The method of mathematical statistics by applying Mic-
rosoft Excel 2013 was used to analyze research outcomes.

RESULTS

The acknowledgement of primary health care based on
the general medical practice principles to be a Ukrainian
health care priority demands scientific maintenance for its
introducing into practice. The obtained research data al-
lowed us to state problems which have potentially negative
impact on the organization of rendering primary medical
care to the population. Among them, the most important
is a problem of insufficient primary care staffing without
clear state strategy for its planning, which can be explained
by a low motivation of primary care doctors to work ef-
fectively, their unwillingness of self-realization due to the
government-related uncertainty in organizing their work.

Among the interviewed family doctors (247 respon-
dents), who are members of the public organization “The
Ukrainian Association of Family Doctors” from six regions
of Ukraine (Cherkasy, Zakarpattia, Odessa, Kirovohrad,
Sumy, Kiev regions), family doctors from Sumy (33,2 +
3,0%) and Zakarpattia (21,1 * 2,6%) regions occurred to
be the most active. An average age of respondents was 47,0
+ 0,9 years, including the youngest age of 23 and the old-
est age of 72. The majority of the interviewed were family
doctors having medical practice in the cities (59,8 + 3,1%).

The obtained sociological data on family doctors’ self-as-
sessment of their possibilities for self-realization show that
majority of respondents reported the work availability as
more important factor (86,0 + 2,2%, at the maximum of
100,0% of respondents from Odessa, Kirovohrad, Kiev
regions and the minimum of 67,3 + 6,5% in Zakarpattia
region) if compared to the possibility of professional
self-realization (64,1 + 3,1%, rating from 93,8 + 4,3%
among respondents from Kirovohrad region up to 9,1%
+ 8,7% of them from Kiev region).

According to the age distribution, the respondents of over
47 age group reported the lowest willingness for self-reali-
zation if compared to those who were younger (61,6 + 4,4%
against 80,3 + 3,6% among doctors aged up to 47 years).

The analysis of respondents’ answers to questions about
their work satisfaction showed no significant difference
in age groups, every second family doctor is not satisfied
with their work (48,4 + 4,5% in the age group of up to 47
and 49,6 + 4,5% in the age group of over 47).

According to the regional distribution, it should be noted
that a higher number of family doctors being satisfied with
their work is from Kirovohrad (75,0 £+ 7,7%) and Cherkasy
(69,2 £ 7,4%) regions and the lowest number of them is
from Sumy (17,1 +4,2%) and Kiev (18,2 + 11,6%) regions.

Under the existing circumstances in Ukraine, practically
every third primary care doctor in Cherkasy (28,2 + 7,2%),
Odessa (25,8 +7,9%), Kirovohrad (28,1 = 7,9%), Kiev (36,4
+14,5%), Sumy (41,5 + 5,4%) and fewer respondents from
Zakarpattia (19,2 = 5,5%) regions are willing to change
even the country of medical practice (to work abroad). The
willingness to change the workplace and work abroad is

twice higher among family doctors aged up to 47 (41,0 £
4,5% against 20,8 + 3,6% in other age group). At the same
time, 79.2 3.6% of family doctors from the age group older
than 47 years have no desire to work abroad.

Among the available medical care problems and their
solutions during the difficult period of health care trans-
formations in Ukraine, the highest number of respondents,
irrespective of their age, reported as follows: uncertain and
dramatic changes of organizational, economic and social
conditions for citizens of Ukraine and the persons living
on its territory, the insufficient primary medical care; poor
financial support, in particular financial rationality and
reasonable funds distribution; insufficient material and
technical resources of out-patient clinics of the general
medical practice; the necessity of returning national clinical
protocols; incompetence of health care management; alack
of constructive compliance between health care levels; the
insufficient legal protection of primary health care workers,
and so forth.

DISCUSSION

The aim of studying self-assessment opportunities for
primary care doctors’ self-realization and their satisfaction
with work during health care transformations in Ukraine
was achieved. For the first time, the above mentioned sur-
vey among doctors of general practice — family medicine
was conducted in Ukraine.

The revealed problems are stated to be highly relevant.
The primary medical care doctors should be provided with
good working conditions and the proper life level support
to be able to render efficient primary medical care for the
population as in 80.0% of requests. The primary care hu-
man resources component has been found out to be one of
the main weak points of the health care system in Ukraine.

At the stage of modern health care sector reforming
which began with the primary medical care level it is im-
portant to publish the obtained results, which will foster
the fastest problem solutions. The policy of preserving
young primary health care workforce and creating dignified
working condition for it should be prioritized in Ukraine.
The specificity of medical work demands continuing
professional development and self-education which is
significant for doctors to render efficient health care. The
highly responsible profession of a doctor who provides
efficient medical care to a patient is the key factor to be
taken for granted in the health care comprehensive plans
and investments to support proper working conditions for
family doctors.

CONCLUSIONS

Thus, the development of primary health care remains the
priority in Ukraine in spite of the fact that during the peri-
od of reforming its vectors have been changed to a certain
extend. Planning the primary health care workforce and
the quality of health workers’ services should be supported
by valid data and knowledge, taking into account the best
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international and national practices and the Global Strategy
on Human Resources for Health.

Modern conditions demand further work on creating
legislative standards for functioning and further develop-
ment of primary health care in Ukraine, which includes
the government strategy for strengthening primary care
human resources to avoid risks of loss of the young qual-
ified health professionals.
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ABSTRACT

The aim: Evaluate clinical and laboratory parameters of the patients with type 2 diabetes mellitus and concomitant obesity after a course of dapagliflozin treatment and
compare with a standard treatment regimen.

Materials and methods: Conducted a comprehensive clinical laboratory examination and measurement of the anthropometric parameters of the patients with type 2 diabetes
mellitus and concomitant obesity, with subsequent statistical calculations.

Results: The data obtained at different stages of the study revealed a statistically significant effect of glucose treatment and glycosylated hemoglobin (HbA1c). Since the 6th
month of dapagliflozin treatment, we have shown a tendency to lose weight compared to baseline in this group of patients and controls.

Conclusions: Type 2 diabetes mellitus and obesity significantly increase the risk of developing a number of complications. Complex control and effects on clinical laboratory
and anthropometric parameters can statistically significantly influence the development of the complications, and in this context, dapaglifloflozin showed statistically better

results than standard metformin monotherapy.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a chronic disease

characterized by insufficient amount of pancreatic insulin

production, or the production of insulin is not used effec-
tively [1]. According to the World Health Organization

(WHO), as 0f 2016, about 8.5% (422 million) of the world’s

population suffer from T2DM worldwide [2]. It should

be noted that with adequate health monitoring, about the

10-25% of T2DM can be prevented, including 2.34 million

cases of depressive disorders [3].

In itself, T2DM is an extremely complex medical and
social problem of today, since this disease contributes to
anumber of serious complications: limb amputation, loss
of vision, cardiovascular disease, renal failure, damage to
the nervous system, etc. [4].

The main diagnostic criteria for T2DM (according to the
American Diabetes Association (ADA) 2020) [5]:

« 2-h fasting plasma glucose >200 mg/dL (11.1 mmol/L)
during oral glucose tolerance test. (Using a glucose load
containing the equivalent of 75 gram anhydrous glucose
dissolved in water. In the absence of unequivocal hyper-
glycemia, diagnosis requires two abnormal test results
from the same sample or in two separate test samples) or

« Fasting plasma glucose (FPG) 2126 mg/dL (7.0 mmol/L).
Fasting is defined as no caloric intake for at least 8 hours or

« HbA1C 26.5% (48 mmol/mol) or
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« In a patient with classic symptoms of hyperglycemia or
hyperglycemic crisis, a random plasma glucose >200 mg/
dL (11.1 mmol/L).

There are a number of recommendations for the treatment

of T2DM by The European Foundation for the Study of Di-

abetes (EFSD), ADA [6], International Diabetes Federation

(IDF) [7], but despite some differences, they all agree on

because the treatment should be complex and include: diet

therapy, rational step-by-step pharmacotherapy (starting
with metformin and depending on the level of glycosylated
hemoglobin (HbA1c) after treatment — transition to com-
binations with the following drug groups), dosed physical

activity and altered physical activity .

Dapagliflozin is a selective and inverse inhibitor of type

2 glucose cotransporter (SGLT2) [8]. Dapagliflozin low-

ers glucose levels both after ingestion and on an empty

stomach by reducing renal glucose absorption and as a

consequence of its excretion in the urine [8]. However, this

medicine does not interfere with the normal production
of endogenous glucose in response to hypoglycemia and
acts independently of insulin secretion and action. Urinary
glucose excretion induced by dapagliflozin is associated
with calorie loss and weight loss [9]. Suppression of the
co-transport of glucose and sodium by dapagliflozin may
be accompanied by minor urine output and temporary
excretion of sodium by urine [8].
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A number of the clinical trials (CDs) have been conduct-
ed, the analysis of the obtained data of which testify to the
safety of this medicine. One of the CDs is the cardiovascular
events (DECLARE) assessment with dapagliflozin at a dos-
age of 10 mg compared with placebo with the participation
of 17,160 patients with T2DM with / without established
cardiovascular disease to evaluate the effects on the cardio-
vascular events [10]. CVD-REAL 3 Multinational Cohort
Study Data Analysis, which included the information on
more than 65,000 patients in Israel, Italy, Japan, Taiwan and
the United Kingdom, the primary purpose of which was to
compare SGLT2 drugs and other antipyretics, and included
measurements and estimation of glomerular filtration rate
(eGFR) before and after (within 180 days) [11]. The study
provided global, real-world evidence for the evaluation of
the efficacy and safety of SGLT2 drugs, in particular closely
related to a lower risk of major renal events [11].

According to the 2016 WHO data, approximately 1.9
billion people of the age 18 and over are overweight, 600
million of whom are obese [12]. At present, 35-36% of
men, 41% of women and 15-16% of children have obesity
or overweight in Ukraine, while the tendency to increase
of these indicators remains [13].

It should be noted that the consequences of obesity may
be: cardiovascular diseases (hypertension, heart failure,
atherosclerosis), neurological (stroke, polyneuropathy),
musculoskeletal disorders (arthritis, psychiatric syndrome,
pain syndrome) , eating disorders), gastrointestinal (gastro-
esophageal reflux disease, liver cirrhosis), endocrinological
(T2DM, infertility), oncological diseases, etc. [14].

The main diagnostic criteria for obesity are measurements
of body height and weight, followed by the BMI calculations.
If BMI is>30 kg/m?, it can be regarded as obesity and therefore
classified according to the degree of obesity [15]. Additionally
measure the waist circumference (WC) and hip circumference
(HC), followed by the calculation of their ratio (WC/ HC). Ac-
cording to the WHO, the WC for men is 94 cm and for women
is 80 cm, indicating that they are at increased risk of serious
illness, while 102 cm and 88 cm respectively are regarded as ex-
tremely high risk [16]. The coefficient waist-to-hip ratio (WHR)
obtained by the dividing WC (cm) by HC (cm) indicates health
risks, but they increase dramatically if this ratio for men is above
0.95 for women - 0.85 [17]. Additionally, it is recommended
to determine the thickness of the fatty fold. It is possible to in-
strumentally determine the extent of the distribution of adipose
tissue in the human body by ultrasound, magnetic resonance
imaging, computed tomography or bioimpandance, but these
methods are expensive and do not require routine examination
in each patient. For this reason, the search for new anthropomet-
ricindicators and obesity-related indicators is being continued,
which will be able to better assess the degree of obesity and,
accordingly, the distribution of adipose tissue [18, 19].

THE AIM

To evaluate the clinical and the laboratory parameters of the
patients with T2DM and concomitant obesity after treatment
with the dapagliflozin and compare with the standard.
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MATERIALS AND METHODS

Selection of the patients with T2DM and a combination of
obesity was performed on the basis of the hospital of the thera-
peutic department of the Municipal non-profit enterprise of the
Uzhhorod Regional Clinical Hospital of the Uzhhorod Regional
Council of Transcarpathian region and at outpatient treatment
department of the therapy and the family medicine of the Faculty
of Postgraduate And Pre-University Education of the State High-
er Educational Establishment «Uzhhorod National University».

During November 2016 and January 2020, 137 patients
were diagnosed with T2DM and concomitant obesity.
The diagnosis criteria for T2DM were established on the
basis of the ADA recommendations, but instead obesity
was performed in accordance with the BMI>30 kg/m?
with subsequent distribution into groups by degree of the
obesity (I, Il and III degrees respectively).

All the patients underwent the comprehensive treatment,
which included dietary therapy, dosed physical activities
(at least 30 minutes per day) and pharmacotherapy with
metformin 850 mg x 2 times daily in the I group (n =71),
instead the patients of the group II (n = 66) in addition to
the complex treatment additionally received dapagliflozin
10 mg x once a day, and 18-month follow-up with 3 and
6-month follow-up, on the 12th, the 18th of the month.

The statistical processing of the research results was per-
formed using the program software International Business
Machines Corporation Statistical Package for the Social
Sciences Statistics. The statistical analysis of the materials,
the summary and also the summary of the conclusions
were made by the method of the variation statistics, taking
into account the average values (mod, median, arithmetic
mean) and the 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 the Pearson’s paired method to identify the relation-
ships between the obtained indicators. For the minimum
threshold of probability, the values p<0.05 were taken.

The whole set of the surveys were in accordance with
the Articles 3, 44 of the Fundamentals of the Legislation
of Ukraine on Healthcare, the Articles 7, 8 of the Law of
Ukraine “On Medicines”, the Law of Ukraine “On Protec-
tion of Personal Data’, taking into account the requirements
of the European Parliament and Council Directives 2001 /
20 / EU of April 4, 2001, 2001/83 / EC of November
6,2001,the Decisions of the European Parliament and of the
Council 1901/2006 of December 12,2006 and 1902/2006
of December 20,2006, ICH GCP, International Ethical
Principles for Biomedical human-related research and
physician code of conduct, and order in the Ministry of
Health of Ukraine No. 690 of September 23, 2009, as well as
the order of the Ministry of Health of Ukraine No. 1118 of
December 21,2012, unified clinical protocol of the primary
and the secondary (specialized) medical care of T2DM.

RESULTS
Those included in this study were >40 years old. The mean
age of the patients in the 1st group was 52.1 + 1.1 years,
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Table I. Anthropometrical parameters in group | and Il.

Group | (n=71)

Group Il (n=66)

Total Men’s Females Total Men'’s Females
(n=71) (n=25) (n=46) (n=66) (n=27) (n=39)
BMI & (kg/m?) 32,64+0,19 32,54+0,27 32,70+0,25 32,74+0,22 32,44+0,37 32,94+0,28
WC 8 (cm) 109,97+1,44 110,96%1,15 109,43+2,14 109,06+1,38 110,62+1,17 107,97+2,19
HC &(cm) 104,0+0,98 99,88+0,96 106,3%+1,31 103,7+1,02 99,29+0,81 106,8+1,45
WHR 8 1,06+0,01 1,11+0,01 1,04+0,02 1,05+0,01 1,11+0,01 1,06+0,02
BMI ™ (kg/m?) 31,64+0,19 31,54+0,27 31,70+0,25 31,74+0,22 31,44+0,37 31,94+0,28
WCM (cm) 107,5+1,43 108,5+1,22 106,9+2,12 106,7+1,39 108,4+1,19 105,5+2,19
HC ™ (cm) 101,50+0,99 97,36+1,02 103,76%1,33 101,40+1,05 96,703+0,84 104,66%1,48
WHR ™3 1,0620,01 1,11£0,01 1,03£0,02 1,06£0,01 1,12+£0,01 1,04%0,02
BMI M8 (kg/m?) 30,65+0,19 30,54+0,27 30,71£0,25 30,74+0,22 30,45+0,37 30,95+0,28
WC M6 (cm) 104,2+1,44 105,4+1,24 103,6+2,12 103,6+1,40 105,3+1,35 102,3+2,18
HC M5 (cm) 99,52+0,99 95,52+1,01 101,6+1,33 99,5+1,04 94,96+0,87 102,6+1,46
WHR M6 1,05+0,01 1,10+0,01 1,02+0,02 1,05+0,01 1,11+0,01 1,03+0,02
BMI M2 (kg/m?) 30,47+0,16 30,45+0,22 30,51£0,25 29,79+0,22* 29,63+0,32%' 30,15+0,24*?
WC M2 (cm) 103,5+1,32 103,1+1,27 102,4+2,12 101,2+1,40 103,3+1,33*" 100,3+2,14*2
HC M2 (cm) 97,35+1,32 94,71+1,01 99,3+1,42 97,1+1,05 93,96+0,88 100,1£1,39%2
WHR ™12 1,03+0,02 1,09+0,02 1,01+0,01 1,01+0,02* 1,05+0,01% 1,01+0,02
BMI M8 (kg/m?) 30,31+0,23 30,41+0,12 30,47+0,29 29,72+0,29* 29,59+0,37*' 29,87+0,25%*2
WC M8 (cm) 101,4+1,28 101,4+1,31 101,2+2,09 101,1+1,32* 102,7+£1,33* 97,2+1,99 *2
HC ™8 (cm) 95,78+1,21 93,68+1,2 97,3%£1,33 94,57+1,03 91,63+0,88 97,6%1,25
WHR W18 1,02+0,01 1,07+0,01 1,00+0,01 1,00+0,03* 1,03£0,02% 1,00+0,05%2

Note: B - patient data at baseline; M - 3, 6, 12, 18 - patient data for 3, 6, 12, 18 months of observation of the respective patient groups; * - statistically
significant difference when comparing the indicators between the respective groups | and Il (p <0.05); where * 1 - between men and * 2 between
women; BMI - Body Mass Index; WC - Waist circumference; HC - The hip circumference; WHR - waist-to-hip ratio.

compared with 54.5 + 1.2 years of the patients in the 2nd
group (p>0.05). The ratio of men and women in the group
Iis 25 men and 46 women versus 27 men and 39 women in
the group II. The mean duration of T2DM in group I was
15.3 £ 2.1 years, as opposed to 16.7 + 1.9 years.
According to the data obtained as a result of the mea-
suring anthropometric parameters of the patients of the
Ist and the 2nd group at the beginning of the study, no
statistically significant difference was found between
them (p>0.05). The BMI at the beginning of the study in
the group I was 32.64 + 0.19 kg/m2, respectively, 32.74 +
0.22 kg/m? in the group II. The WC index in group I at the
beginning of the study was 109.97 + 1.44 cm, respectively
109.06 + 1.38 cm in the group II. WHR in the group I was
1.06 + 0.01 and 1.05 + 0.01, respectively, in the group II.
It is noteworthy that, starting from 12 months after the
completing the course of the complex treatment and at the
18th montbh, the visit of the completion of the treatment and
observation, between the anthropometric parameters (AP) of
the patients of the 1st and the 2nd group, there was a statistically
significant difference, the same the dynamics were also observed
when comparing the sex between the two groups (p<0.05).
Analyzing the biochemical parameters of the blood,
namely hydrocarbon metabolism, there is a tendency to

decrease fasting plasma glucose (FPG) and HbA1C, but
the target HbA1C levels were reached only at the 18th
month of the comprehensive treatment. At the same time,
statistically significant results were recorded when the
comparing results of the I and the II groups (p<0.05), as
well as when comparing by sex (p<0.05), despite the fact
that at the beginning of the study there was no statistically
significant difference (p>0.05).

The other biochemical parameters obtained at different
stages of the study did not reveal the statistically significant
changes in the indicators of the groups I and II (p> 0.05).

A rather interesting finding at the beginning of the study
was that thyroid hormone levels in the group I revealed 22%
of the patients with the subclinical hypothyroidism (SCH),
while in the group II it was detected in 27% of the patients.

DISCUSSION

In spite of the data obtained by us, which indicate the
safety of use of the dapagliflozin, the literature describes
cases and incidence of the adverse events with the cardio-
vascular events and the bacterial urinary tract infections
after the use of dapagliflozin of the patients with T2DM.
Further studies will focus on the study and comparison of
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Table II. FPG and HbA1C levels

Group I (n=71)

Group Il (n=66)

Total Men’s Females Total Men’s Females
(n=71) (n=25) (n=46) (n=66) (n=27) (n=39)

FPG® 8,94+0,14 8,86+3,71 8,99+3,74 8,90+0,13 8,77+3,71 8,99+3,7

HbA1C?8 8,05+0,05 8,16+1,71 7,99+1,81 8,12+0,06 8,07+1,77 8,15+1,86

FPG ™3 8,77+0,14 8,69+3,71 8,82+3,74 8,73+0,13 8,60+3,71 8,82+3,7

HbA1C ™3 7,94+0,05 8,05+1,71 7,88+1,81 8,01+0,06 7,96+1,77 8,04+1,86

FPG Mo 8,36+0,14 8,28+3,71 8,41+3,74 8,12+0,13 8,32+3,71 8,21+3,7

HbA1C Me 7,83+0,05 7,94+1,71 7,77+1,81 7,90+0,06 7,85+1,77 7,93+1,86
FPG M2 7,45+0,14 7,37+3,71 7,50+3,74 7,39+0,13 * 7,26+3,71 % 7,48+3,7 *2
HbA1C M2 7,65+0,05 7,76x1,71 7,59+1,81 7,70+0,06 * 7,65+1,77 * 7,73%1,86 *2
FPG M8 7,24+0,14 7,16%3,71 7,29+3,74 7,06+0,13 * 7,93+3,71 % 7,15+3,7 *2
HbA1C M8 7,47+0,05 7,58+1,71 7,41+1,81 6,39+0,06 * 6,40+1,77 ¥ 6,38+1,86 *?

Note: B - patient data at baseline; M - 3, 6, 12, 18 - patient data for 3, 6, 12, 18 months of observation of the respective patient groups; * - statistically
significant difference when comparing the indicators between the respective groups | and Il (p<0.05); where * 1 - between men and * 2 between

women; Fasting plasma glucose - FPG.

FPG, HbA1C and AP levels with trace element and thyroid
hormone levels, as well as the pharmacokinetic charac-
teristics of this medicine. Additionally, a number of cases
have been described in the literature when it is possible to
use SGLT2 medicine as starting monotherapy, but these
data are not yet sufficient for the routine clinical practice
for the appropriate recommendations.

CONCLUSIONS

The incidence of these complications of the cardiovascular
events and the renal complications can be reduced by pro-
viding patients with the adequate comprehensive treatment
and controlling AP and hydrocarbon exchange, which may
be indicative of the risk of their occurrence. The dapagliflozin
study demonstrated the safety of its use and a slightly better
effect on FPG, HbA1C, and AP compared to the standard
metformin monotherapy. It is noteworthy that, starting from
12 months after the completing the course of the complex
treatment and at the 18th month, the visit of the completion
ofthe treatment and observation, between the anthropomet-
ric parameters (AP) and the hydrocarbon exchange (levels of
FPG, HbA1C) of the patients of the 1st and the 2nd group,
there was a statistically significant difference, the same the
dynamics were also observed when comparing the sex be-
tween the two groups (p<0.05). A rather interesting finding
during the study was the detection of SCH of the patients
with T2DM and the concomitant obesity.
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ABSTRACT

The aim: To carry out an evaluation of comorbidities in CCS patients having undergone PCl for stable coronary artery diseases (planned) or PClin myocardial infarction (urgent)
with the aim of justifying the best management strategies.

Materials and methods: We carried out an analysis of comorbid pathology spreading and the evaluation of multiple comorbidities using of Combined Age Charlson Comorbidity
Index (CA-CCI) — in 138 patients below 75 yrs having undergone urgent and planned PCl. These patients were divided into two groups; the I one included 60 patients with
urgent PCl (angioplasty with stent), the 2" group — 78 patients with planned PCl.

Results: We found a high prevalence of comorbidity in (S patients: the mean number of diseases in patients of the 1 and 2™ groups were 8.2+0.3 and 9.3+0.4, and the CA-
(Cl values —7.3£0.3 and 7.5+0.2, respectively (p>0.05). Ten and more diseases were found in (28.3+5.8%) patients from the 1 group and in (43.6£5.6%) patients from the
2" group (p=0.06). The most frequent comorbidities were arterial hypertension, cerebrovascular diseases, peripheral arterial disease, type 2 diabetes mellitus, and impaired
glucose metabolism.

Conclusions: Comprehensive assessment and management of patients with CCS who undergo PCl remains a current problem in modern medicine, given the high prevalence

of comorbid pathology.

KEY WORDS: chronic coronary syndromes, percutaneous coronary intervention, comorbidity, Charlson Comorbidity Index

INTRODUCTION

A prominent feature of modern medicine is its continuous
process of improvement concerning current diagnostics
and treatment approaches. According to the recently
published “2019 ESC Guidelines for the Diagnosis and
Management of Chronic Coronary Syndrome” [1] the
term “stable coronary artery disease” was substituted by
“chronic coronary syndrome” (CCS). The authors point out
“the dynamic nature of the coronary artery disease (CAD)
process results in various clinical presentations which can
be conveniently categorized as either acute coronary syn-
dromes or chronic coronary syndromes” [1]. According
to the indications of these Guidelines, comorbidity assess-
ment belongs to the most important requirements for the
clinical evaluation of patient’s health status. It should be
taken into consideration that presence of several diseases
needing medical interventions leads to the worsening of
patient’s condition, increased disability and functional
decline, and, as a result, to worsened patient’s quality of
life and life expectancy [2, 3]. Scientific researches having
been carried out in different countries suggest the increas-
ing amount of comorbidities in CAD patients [4, 5]. The
results of longitudinal studies show a positive correlations
between comorbidity evaluated according to the Charlson
Comorbidity Index (CCI) and the life span. Among CAD
patients, the most unfavorable prognosis is found for pa-
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tients with type 2 diabetes mellitus, kidneys failure, chronic
obstructive lung disease, and peripheral arterial disease
[6]. Nowadays in clinical practice we can see an increasing
number of CAD patients having undergone myocardial
revascularization. There are here a lot of problems which
are to be solved; consequently, the assessment of comorbid
pathology spreading is an important one. In this study we
carry out a combined evaluation of comorbidity in CCS
patients after PCI for stable coronary artery diseases or
PCI in myocardial infarction in order to justify the need
for their management optimization.

THE AIM

To carry out an evaluation of comorbidities in CCS patients
having undergone PCI for stable coronary artery diseases
(planned) or PCI in myocardial infarction (urgent) with
the aim of justifying the best management strategies.

MATERIALS AND METHODS

We performed a retrospective analysis of 138 electronic
medical records of CCS patients under age 75 years hav-
ing obtained their medical care at the State Institution of
Sciences “Research and Practical Center of Preventive and
Clinical Medicine” State Administrative Department. All
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patients underwent myocardial revascularization via PCI
for CAD (planned PCI) or PCI in myocardial infarction
(angioplasty with stent, urgent PCI). The patients were
divided into two groups; the 1* group includes 60 persons
(45 males and 15females) having undergone urgent PCI
(patients were included to the study in a year or later fol-
lowing revascularization); the 2™ group includes 78 per-
sons (59 males and 19 females) after planned PCI. All the
patients had CCS (according to the “2019 ESC Guidelines
for the Diagnosis and Management of Chronic Coronary
Syndrome”) [1]. Patient's age ranged from 34 to 75 years,
the mean age of patients in the 1% and 2™ group did not
differ significantly and was (66.3+0.81) and (67.5+0.73)
years, respectively. We have determined the number of
diseases according to medical records data and performed
a calculation of multimorbidity indicators - CCI and
Combined Age Charlson Comorbidity Index (CA-CCI)
[7, 8]. We used statistical software programs (Statistica v.
6.0) and Microsoft Excel 2007 applications for data analysis.
Categorical data were presented as absolute and relative
(%) frequency. To enable comparisons, we calculated the
mean value (M), and the standard error of the mean (m).
Student’s t-test was used to compare the mean of a data
for the two groups.

RESULTS

According to data of the medical records the number
of comorbid diseases in patients having been examined
ranged from3 to 12. Ten and more diseases were detected
in 17 patients among 60 ones (28.3+5.8%) having under-
gone urgent PCI and in 34 patients among 78 persons
(43.6+5.6%) with planned ones (p=0.06). The majority
of patients-46 in the 1 (76.7+5.55%) and 67 in the2™
group (85.9£3.9%) (p=0.18) - had clinical manifesta-
tions of angina pectoris (class I or II according to the
Canadian Cardiovascular Society grading scale for the
classification of angina pectoris severity) [1].We found
also both in the 1% and the 2™ groups a high prevalence
of arterial hypertension - in 59 patients among 60 ones
(98.3+1.6%) and in 78 patients among 78 ones (100%),
respectively, cerebrovascular disease [in 45 persons
among 60 ones (75%5.6%) and in 69 patients among 78
ones (88.5+3.6%), respectively, p=0.046], atherosclerotic
damage of retina vessels [in 39 patients among 60 ones
(65+6.2%) and in 52 patients among 78 ones (66.7+5.3%),
respectively, p=0.84], peripheral arterial disease [in 19
patients among 60 ones (31.7+£6.0%) andin 38persons
among 78 ones (48.7+5.6%),respectively, p=0.043], and
cardiac rhythm disturbance [in 20 patients among 60
ones (33.3+6.1%) and in 23 patients among 78 ones
(29.5+5.2%), respectively, p=0.63]. Heart failure NYHA
Class I or II has been diagnosed in all the patients ex-
amined. Type 2 diabetes mellitus has been found in 13
patients among 60 ones (21.7+5.3%) of the 1* group and
in 27 patients among 78 ones (34.6+5.4%) of the 2™ group
(p=0.09); 24 patients (56.7%+6.4%) of the 1* group and 33
ones (42.315.6%) of the 2™ group, p=0.09 had impaired

glucose metabolism — namely impaired fasting glycaemia
with fasting plasma glucose levels > 5.6 mmol/L. Renal
disease has been diagnosed in 4 patients among 60 ones
of the 1% group (6.7£3.2%) and in 8 patients of the 2™
group (10.3+3.4%), p=0.45.

Chronic cholecystitis and chronic pancreatitis were the
most common disorders among digestive tract diseases in
both groups: chronic cholecystitis has been registered in
19 patients of the 1* group (31.7+6.0%) and in 28 patients
of the 2nd group (35.9+5.4%), p=0.61, chronic pancreati-
tis — in 11 patients of the 1* group (18.3£5.0%) and in 26
patients of the 2nd group (33.3+5.3%), p=0.04.

Osteochondrosis is found to be a rather frequent disor-
der of musculoskeletal system being found in 26 patients
among 60 ones (43.3+6.4%) in the 1* group and in 42 pa-
tients among 78 ones (53.8+5.6%) in the 2™ group, p=0.22.
Osteoarthrosis was detected in 10 patients among 60 ones
(16.7+4.8%) of the 1* group and in 23 patients among 78
ones (29.5+5.2%) of the 2" group, p=0.07. Cancer (any
malignancy, including malignant neoplasm of the skin)
were diagnosed in 9 patients (15.0+4.6%) of the 1% group
and in 10 patients (12.8+3.8%) of the 2" group, p= 0.71.

Only diseases having been included to the index calcu-
lator are taken into account for CCI and CA-CCI calcula-
tions [7, 8]. The mean number of diseases and the mean
number of diseases being taken into account for the CCI
calculation and CA-CCI level in patients of both groups
are presented in Table I.

DISCUSSION

According to the current guidelines, myocardium revascu-
larization in CCS patients should be followed by efficient
management and prevention measures [9, 10]. Comorbidi-
ty may have a negative effect on patient's prognosis due, in
particular, to limited possibilities of drug use [1]. Besides,
it leads also to worsened quality of life; consequently, the
better understanding of concomitant pathology is of great
importance for the comprehensive assessment of clinical
status of CCS patients following PCI [1, 10].

Our study demonstrates that the number of comorbidity
diseases in CCS patients having undergone PCI ranged
from 3 to 12. It is necessary to take into account the fact the
number of patients with 10 or more comorbidity diseases
was 28.3 % in the 1* group and 43.6 % in the 2" one. Such
a fact increases the risk of polypharmacy and requires a
very attentive approach concerning the drug therapy. We
have found arterial hypertension to be the most common
comorbidity in our patients, our result being in accordance
with the data of other researches. Among patients having
been included to the Ukrainian registry of acute myocar-
dial infarction there are 79% of arterial hypertension cases
[11]. The results obtained suggest the necessity to optimize
the patient management and monitoring to reach a target
level of arterial pressure in all the CCS patients having
undergone PCI. Special attention should be paid to the
significant spreading of type 2 diabetes mellitus and im-
paired glucose metabolism. According to current clinical
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Table 1. The mean number of diseases, (Cl, and CA-CCl level in patients with chronic coronary syndromes having undergone percutaneous coronary

interventions
Indices 1 group(n=60) 2"igroup(n=78) P
Number of diseases (Mean+m) 8.2+0.3 9.3+0.4 NS
Number of diseases (Mean+m) included into the CCl calculation 3.8+0.1 3.9+0.2 NS
ccl 4.2+0.2 4.310.2 NS
CA-Cdl 7.3£0.3 7.5+0.2 NS

1% group: patients having undergone Pl in acute myocardial infarction;

2™ group: patients having undergone PCl for stable coronary artery diseases;

(Cl: Charlson Comorbidity Index;
(CA-CCl: Combined Age Charlson Comorbidity Index.

guidelines, the presence of type 2 diabetes mellitus leads to
two-fold increase of cardiovascular events in CCS patients
[1]. Because of such circumstances, it is important to im-
plement an interdisciplinary approach to achieve control
of essential risk factors; such an approach requires not
only an improvement of glycaemic control and monitoring
of glycated hemoglobin level, but also the monitoring of
arterial pressure and low density lipoprotein cholesterol
levels in these patients [1].

Our comparative analysis of comorbidity spreading
in patients having undergone PCI detects some unim-
portant differences: among the 2" group patients there
are significantly more oft diagnoses of cerebrovascular
disease, peripheral arterial disease, chronic pancreatitis
(p<0.05) - these features which may be due to long-term
chronic process course. No significant differences are
found between groups concerning other comorbidities.
Among a lot of issues needing their resolution, an im-
portant one is a problem of standardized approaches
aiming a comprehensive evaluation of patient health for
persons with multimorbidity and/or comorbidity and a
problem of criteria necessary for evaluation of treating
intervention efficiency. For multimorbidity evaluation,
several standardized approaches have been proposed
taking into account not only the presence of disorders, but
also their severity and patient’s functional condition. The
Charlson Comorbidity Index (CCI) is among the most
known ones, it is used from 1987. Several CCI modifica-
tions have been proposed, in particular, a modification
taking into account the alphanumeric code according to
the International statistical classification of diseases and
related health problems as well as a CCI variant taking
into consideration patient’s age - Combined Age CCI
(CA-CCI) [7]. It is widely used in cases of longitudinal
studies to determine multimorbidity in patients being ex-
amined. Taking into consideration current achievements
in the management of cardiovascular diseases, there are
certain limitations concerning CCI informative value
for life span prognosis of such patients. In our study no
significant difference concerning the CA-CCI value has
been found between patient groups (Table I).

Consequently, the results of our studies prove the high
spreading of comorbidities among CCS patients having
undergone both urgent and planned PCI, this fact being
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important for disease prognosis and patient management.
Such an aspect of this problem is still poorly investigated
and is to be solved.

CONCLUSIONS

Patients with multiple chronic diseases have increasingly be-
come a critical focus for medical staff, and providing effective
clinical care for patients with multimorbidity will remain a
primary concern for many years to come. Our study demon-
strated a significantly high level of comorbidities in CCS pa-
tients having undergone PCI. The mean number of diseases
in patients of the 1* and 2™ groups was 8.2+0.3 and 9.3+0.4,
respectively, the CA-CCI values were 7.3+0.3 and 7.5+0.2,
respectively (p>0.05). The most prevalent comorbidities were
arterial hypertension, cerebrovascular disease, peripheral
arterial disease, type 2 diabetes mellitus, and impaired fasting
glycaemia. These patients need an interdisciplinary approach
to determine the management according to current guidelines
aiming to improve outcomes - the decrease of cardiovascular
events development and increase of life span.
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ABSTRACT

The aim is to study the levels of antiphospholipid (aPL) and antineutrophil antibodies in men with stable coronary heart disease (CHD) with postinfarction cardiosclerosis and
to evaluate its relationship with the disease manifestation.

Materials and methods: 164 men with stable CHD and postinfarction cardiosclerosis (53.0 £ 9.14 (M £ o) years) and 48 age-matched men without CHD were examined.
The total aPL IgG and IgM, beta-2 glycoprotein 1 antibodies (anti-B2-GP 1) IgG and IgM, and antibodies for neutrophil proteinase-3 / myeloperoxidase (anti-PR3 / MPO) lgG
were determined by ELISA.

Results: Positive levels of aPL and anti-B2-GP 1 of IgG were identified in 56.7% (33.5% double positivity of aPL + anti-B2-GP 1) and 29.2% of control group (p < 0.001), while
the IgM was lower (11.6% vs. 6.2%, p = 0.55, respectively). Significantly higher (1.5-1.7 times) levels of aPL and anti-B2-GP 1 were identified in patients who underwent
myocardial infarction (MI) aged less than 44 years, after Q-MI, recurrent MI, in the presence of ischemic stroke, livedo reticularis. In 6.7% of patients with positive levels of aPL
and anti-B2-GP 1 low IgG anti-PR3 / MPO levels were detected.

Conclusions: In men with postinfarction cardiosclerosis, IgG positivity according to total aPL and anti-B2-GP 1is associated with a higher incidence of Q-MI and with recurrent
MI. Men with postinfarction cardiosclerosis have a tendency to increase anti-PR3 / MPO levels of IgG under conditions of double aPL positivity and anti-B2-GP1 of IgG.

KEY WORDS: coronary heart disease, antiphospholipid syndrome, antineutrophil antibodies

INTRODUCTION

Antiphospholipid syndrome (APS) as an independent factor
of myocardial infarction (MI) and other forms of coronary
heart disease (CHD) is attracting increasing attention [1; 2;
3]. The prevalence of primary APS is 40-50 cases per 100,000
population and annually approximately 5 new cases per
100,000 population are detected [4]. Among patients with
acute coronary syndrome, the frequency of APS ranges from
6.1% to 43.3% [5]. The development of APS is due to the for-
mation of antibodies to the own phospholipids (cardiolipin,
phosphatidylserine, phosphatidylinositol), cofactor proteins
and their complexes with phospholipids (antibodies to 32-gly-
coprotein 1 (anti-B2-GP1), annexin, thrombomodulin etc).
Antiphospholipid antibodies (aPL) cause immune inflamma-
tory activation of the endothelium, initiate the development of
thrombophilia, thrombosis and atherothrombosis of various
vessels, including coronary arteries, leading to MI [2]. On the
other hand, ischemic-reperfusion lesions of the myocardium
can act as a trigger for antigen-dependent aPL synthesis and
the development of APS, as cardiolipin, a phospholipid with
the most potent immunogenic properties enter the circula-
tory channel [6]. There is evidence in one of the studies that
elevated aPL levels of IgG and IgM were detected in 100% of
patients in the acute period of MI [7].
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Another factor influencing inflammatory activation of the
coronary artery endothelium may be antibodies to neutrophil
proteinase-3 and myeloperoxidase (anti-PR3 / MPO) [8; 9].
Anti-PR3 / MPO cause leukocyte degranulation and endothe-
lial lining of small vessels (arterioles, venules, capillaries) and
cause microcirculatory disorders. Microcirculatory disorders
significantly impair myocardial status and increase the risk of
CHD progression [10; 11]. It has been recently demonstrated
that anti-PR3 / MPOs can be produced concurrently with aPL,
which aggravates systemic vasculitis [12]. The question of pos-
sible associations of APS components with anti-PR3 / MPO in
CHD patients with postinfarction cardiosclerosis remains open.

THE AIM

The aim is to study the levels of aPL and antineutrophil
antibodies in men with stable CHD with postinfarction
cardiosclerosis and to evaluate its relationship with the
disease manifestation.

MATERIALS AND METHODS

An open cross-sectional study was conducted on a
case-control basis. 164 patients with stable CHD with
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Table I. Clinical and demographic features of CHD group and control group

Patients with CHD, n=164 Control, n=48 p value
Age, years (M+0) 53.0+£9.14 52.1+8.69 0.860
Body mass index, kg / m2 (M+0) 29.9+3.74 29.2+2.68 0.141
Body mass index > 30 kg / m2, n (%) 83 (50.6 %) 18 (37.5 %) 0.139
Waist circumference, sm (M+o) 102.9+9.0 100.5+9.9 0.110
Waist circumference > 94 sm, n (%) 133 (81.1%) 34 (70.8 %) 0.159
AH, n (%) 140 (85.4%) 36 (75.0 %) 0.124
SBP, mm Hg (M+0) 138.4%15.5 134.7+£12.5 0.261
DBP, mm Hg. (M+0) 86.9£10.1 85.6+10.2 0.592
Smoking, n (%) 67 (40.9 %) 15 (31.3 %) 0.243

Table Il. Frequency of detection of phospholipid antibodies IgG class in men with stable CHD with postinfarction cardiosclerosis

Frequency of IgG class antibody levels, n (%)

Low-positive

Medium-positive

Group
Normal aPL anti-p2- aPL + anti-B2- aPL anti-p2-  aPL + anti-p2-
GP1 GP1 GP 1 GP 1

Control, n=48 34 6 4 2 ! ! 0
a (70.8%) (12.5 %) (8.3%) (4.2%) (2.1%) (2.1%) (0.0%)

Patients with CHD, o 7 9 42 % (2 70 13% 1
n=164 71A33%) (430 (5.5%) (25.6 %) 11%(6.7%) (7.9%) (6.7%)
p <0.001 0.078 0.496 <0.001 0.305 0.199 0.073

Note. * - medium-positive levels of one type of antibodies were combined with low-positive levels of another type of antibodies.

Table Ill. Phospholipid antibody levels in men with stable CHD disease with postinfarction cardiosclerosis

Total aPL, U / ml (Mto)

Anti-B2-GP 1, U/ ml (M*0)

Group
lgG IgM lgG IgM
Control, n=48 6.56+3.67 3.38+2.26 6.70+3.67 3.80+2.91
Patients with CHD, n=164 11.5+5.89 6.14+4.07 12.7+6.74 6.72+3.93
p <0.001 <0.001 <0.001 <0.001

postinfarction cardiosclerosis, at the age of 53.0 + 9.14
years and total disease duration 42.0 [14; 99] months were
examined. All patients were treated at the cardiology and
polyclinic departments of Vinnytsia Regional Clinical
Hospital named after Pirogov within 2013-2018. The
study was conducted in compliance with bioethic norms
according to the Helsinki Declaration “Ethical Principles
for Medical Research Involving Human Subjects” with
subsequent revisions, European Convention of Human
Rights and Biomedicine.

The diagnosis of stable CHD was established according to
the recommendations of the AHA / ACC (2014) and ESC
(2013). Postinfarction cardiosclerosis was verified on the
basis of examination of relevant medical records and the
results of instrumental studies. The criteria for inclusion of
patients in the study were as follows: male; age > 25 years;
verified postinfarction cardiosclerosis; duration of the
disease from 3 months or more after the last MI; patient’s
consent to participate in the study.

The study involved men with postinfarction cardioscle-
rosis. Exclusion criteria were the following: female, acute
coronary syndrome, uncontrolled arterial hypertension

(CBP > 180 mm Hg, DBP > 100 mm Hg), hemodynami-
cally unstable arrhythmias, type 1 and 2 diabetes mellitus
with decompensated conditions. The study included 123
(75%) patients who underwent Q-MI and 41 (25%) patients
who underwent non-Q-MI, including 17 (10.4%) patients
who had recurrent MI. Comorbid conditions were found in
143 (87.2%) patients, the most common being arterial hy-
pertension (AH) (85.4%) and abdominal obesity (50.6%).
The control group consisted of 48 men aged 52.1 + 8.69
years and corresponded to the main group by clinical and
demographic parameters (Table I).

Blood for the studies was obtained under standard condi-
tions, in the morning on an empty stomach after a night of
fasting. The serum was stored in eppendorf microtubes at
—20°C until the study. The determination of total aPL (to car-
diolipin, phosphatidylserine, phosphatidylinositol) IgG and
IgM was performed by ELISA using the Anti-Phospholipid
Screen IgG / IgM kit (Orgentec Diagnostika GmbH, Germa-
ny). The results were interpreted as follows: negative result
(normal level) - aPL < 10 U / ml, positive result — > 10 U /
ml. aPL levels above 40 U / ml were considered high-positive,
20 -40 U/ ml - medium-positive, 10 - 20 U/ ml - low-posi-
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Table IV. Levels of antibodies to neutrophilic proteinase-3 / myeloperoxidase (anti-PR3 / MPO) IgG class in men with stable CHD with postinfarction
cardiosclerosis

< Anti-PR3 / MPO IgG, U / Frequency level anti-PR3/MPO, n (%)
rou
P ml (M0) Negative Low-positive
Control, n=48 1.81+1.51 48 (100 %) 0 (0.0%)
Patients with CHD, n=164 3.43+£2.84%** 153 (93.3 %) 11 (6.7 %)
Including those depending on antibodies levels to phospholipid IgG class
Group 1, n=71 2.78+1.80 * 70 (98.6 %) 1(1.4 %)
Group 2, n=58 3.39+3.06 ** 54 (93.1 %) 4 (6.9 %)
Group 3, n=24 4.76£3.56%** # 20 (83.3 %) 4(16.7 %)* #
Group 4, n=11 4.91+£4.05%** # 9 (81.8 %) 2 (18.2 %)*#

Notes: group 1— normal levels of aPL and anti-B2-GP 1; group 2 — low-positive levels of aPL and/or anti-B2-GP 1; group 3 — medium-positive levels of
aPL or anti-B2-GP 1; group 4 — medium-positive levels of aPL + anti-2-GP 1.

*—p<0.05,* —p<0.01,**—p<0.001 compared to control group;

#—p < 0.05 — compared to group 1.

Table V. Levels of IgG autoantibodies in patients with CHD with postinfarction cardiosclerosis depending on clinical and demographic features
Levels IgG, U/ml (M+o)

Feature : .
aPL anti-B2-GP 1 anti-PR3/MPO

Age at which the 1st <44 years (n = 41) 16.6+£6.10 18.0£7.10 3.46+2.48
Ml occurred > 44 years (n = 123) 9.86+4.77*%* 11.045.65** 3.4242.96
Duration of the < 5years (n=107) 11.745.93 13.447.02 3.3442.71
disease > 5years (n=57) 12.6+£7.15 13.1+7.84 3.99+3.47
. Q-IM (n=123) 12.0£5.51 13.6+£6.46 3.39+2.52

Variant of the 1st MI
Not Q-IM (n =41) 9.75+5.81* 10.2+6.85* 3.48+3.40
Single IM (n = 147) 10.9£5.22 12.0+£5.68 3.35+£2.65

Number of MI

Recurrent IM (n=17) 17.1£8.32% 19.2+£10.9% 4.31£4.17
Comorbid CHD without hypertension (n = 24) 11.8+£5.84 12.14£5.07 2.99+1.73
hypertension CHD with hypertension (n = 140) 11.6+6.16 12.947.05 3.51+2.98
o without CVD and livedo reticularis (n = 147) 10.8+5.43 12.0+6.31 2.81£1.70

Vascular comorbidity

with CVD + livedo reticularis (n=17) 18.6+7.40%%* 19.9+6.96%** 8.78+4.64%*
. <30kg/m2 (n=281) 11.4£5.95 12.2+5.86 3.18+2.57
Body mass index

>30kg/ m2(n=283) 11.9+£5.84 13.3£7.51 3.67+£3.07

Notes. * —p < 0.05,** - p < 0.01, *** —p < 0.001 compared to control group

Table VI. Odds ratio for Ml in men with CHD with postinfarction cardiosclerosis depending on the laboratory components of APS
0Odds ratio, OR (95% Cl)

Levels of aPL IgG and anti-B2-GP 1 IgG M PER—— p1 p2
Negative 1 1 - -
Positive 2.58(1.26 - 5.28) 2.52(0.83-7,67) 0.010 0.067
Including:
Medium-positive 2.63(0.98 -7.18) 4.64 (1.36-15.8) 0.059 0.018
Low-positive 2.53(1.11-5.77) 1.54 (0.66-5.64) 0.028 0.730

Notes. p1 — authenticity about «1st Q-MI »; p2 — «recurrent Mi».

tive. The levels of antibodies to anti-p2-GP 1 of IgG and IgM  low-positive — 12 - 18 U/ ml, positive - > 18 U/ ml, including
were determined by the Aeskulisa f2-Glyco-GM kit (AESKU  medium-positive — 18 — 40 U / ml, high-positive — above 40
diagnostics, Germany, lot 18200). The results were interpret- U / ml. The verification of clinical and laboratory compo-
ed as follows: negative result (normal level) - <12 U/ ml, nents of APS was performed according to the diagnostic
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criteria of Sapporo (2006) [13] and the latest EULAR-2019
guidelines [14]. Statistical processing was performed using
SPSS Statistics 22.0. Student’s t-test was used to estimate the
difference between groups in the normal distribution and
Mann-Whitney U-test was used for the distribution which is
different from normal. The normality of the distribution was
checked by Kolmogorov-Smirnov and Shapiro-Wilk criteria.
Pearson correlation analysis was used to determine relation-
ships between indicators, using Fisher’s exact method when
comparing the frequency of changes. The odds ratio (OR),
confidence intervals (95% CI) were evaluated. The difference
at p < 0.05 was considered significant.

RESULTS

It was found (Table II) that negative results on both IgG
antibodies (aPL and anti-f2-GP 1) in the control group
were found to be 1.63 times more frequent than in patients
with CHD (p <0.001). Low positive levels of one type of
antibody were found in 20.8% of the control group and in
9.8% of patients with CHD (p <0.05). The combination
of low-positive levels of aPL + anti-f2-GP 1 was found in
25.6% of patients with CHD, which was 6.1 times higher
than in the control group. In patients with CHD, the pres-
ence of medium-positive levels of one of the antibodies
(aPL or anti-2-GP 1) was combined with the presence of
low-positive levels of another type of anti-B2-GP 1 anti-
body, and in 6.7% of patients the medium-positive levels
of both antibodies were detected simultaneously. In the
control group, low-positive aPL and anti-p2-GP 1 IgM
levels were detected in 3 (6.2%) and 4 (8.3%) individuals.
Among patients with CHD, low-positive aPL and anti-2-
GP 1 IgM levels were detected in 12 (7.3%) and 15 (9.1%)
individuals, with medium-positive levels in 7 (4.3%) and
5 (3, 0%) of individuals, respectively, and differences in
control group were not statistically significant. Analysis
of the absolute values of aPL and anti-B2-GP 1 IgG and
IgM showed (Table III) that in patients with CHD these
indicators are significantly higher (1.7-1.8 times, p <0.001)
than in the control group. 17 (10.4%) patients with CHD,
who were detected with positive levels of aPL and anti-
f2-GP 1 IgG and IgM, had had a history of non-coronary
vascular manifestations of probable APS, 13 (7.9%) had
experienced an ischemic stroke or transient stroke attack,
and 7 (4.3%) people had had livedo reticularis including
3 of them with the previous stroke.

Among patients with CHD, 11 (6.7%) individuals with
low-positive levels of IgG (Table IV) anti-PR3 / MPO were
detected, while in the control group 100% of individuals
showed negative levels of these antibodies (p = 0.073). Pos-
itive anti-PR3 / MPO levels were more commonly found
in patients with medium-positive aPL and anti-f2-GP1
IgG levels than in patients with negative and low antibody
phospholipid levels. On average, the level of anti-PR3 /
MPO IgG in patients with CHD significantly exceeded
the control group value (1.8 times), and these differences
were amplified with increasing levels of antibodies to
phospholipids.

The analysis of the levels of aPL, anti-f2-GP 1 and an-
ti-PR3 / MPO IgG class in patients with CHD, depending
on clinical and demographic parameters revealed certain
features (Table V). So, significantly higher levels of aPL
and anti-B2-GP 1 IgG were found in patients with CHD
who underwent their first MI under 44 years (1.68 and 1.63
times respectively), in patients with Q-MI (1,24 and 1.33
times respectively), recurrent MI (1.56 and 1.60 times re-
spectively), in the presence of non-coronary vascular man-
ifestations (1.72 and 1.66 times respectively). Differences
in thelevel of aPL and anti-f2-GP 1 in patients with CHD,
depending on the duration of the disease, hypertension and
body mass index have not been established. Patients with
cerebrovascular disease (CVD), such as stroke or transient
ischemic attacks and livedo reticularis, were found to have
significantly higher levels of anti-PR3 / MPO IgG (3.12
times) than patients without vascular manifestations. There
were no other clinical manifestations for differences in
anti-PR3 / MPO IgG levels in patients with CHD.

Thus, in men with postinfarction cardiosclerosis, IgG
positivity according to total aPL and anti-B2-GP 1 is asso-
ciated with a higher incidence of Q-MI (OR 2.58, 95% CI
1.26 - 5.28, p = 0.01) and in the presence of medium-pos-
itive levels of these autoantibodies with recurrent MI (OR
4.64,95% CI 1.36-15.8, p = 0.018). (Table VI).

DISCUSSION

According to the results of this study, in the primary test-
ing of 164 men with postinfarction cardiosclerosis, the
overall frequency of aPL positivity was 56.7%, including
two antibodies (aPL + anti-p2-GP 1) - 33.5 %. There is
evidence that in individuals with triple aPL positivity
during primary testing (lupus anticoagulant + cardiolipin
antibodies (aCL) + anti-B2-GP 1), this aPL profile is con-
firmed after 12 weeks in 98% of cases, in individuals with
double aPL- positivity in 88% of cases, and in individuals
with isolated aPL positivity in only 40% of cases [15]. The
results of long-term prospective studies on asymptomatic
carriers of laboratory markers of APS indicate a high risk
of thrombotic events in the case of double or triple posi-
tivity for aPL, while positivity for one type of antibodies is
not associated with an increased risk of thrombosis [16].
A meta-analysis of 11 studies with a total of 2425 patients
with CHD (283 individuals with IgG positive aCL) showed
an increase in the relative risk of major cardiac events in
12 and 24 months (RR 2.17 and 2,11 respectively). [5]. In
IgG aCL-positive patients with “juvenile” CHD (younger
than 50 years), the relative risk of recurrent major cardiac
events after 12 and 24 months increased more significantly
(3.21 and 3.24, respectively) [5].

CONCLUSIONS

Thus, in men with postinfarction cardiosclerosis, double
positivity for total aPL and IgG anti-p2-GP 1 is closely
associated with the early manifestation of CHD (at the age
of 44 years), Q-MI and recurrent MI. Besides, in the case
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of double positivity to aPL and anti-B2-GP 1 IgG, there
is a tendency to increase the levels of anti-PR3 / MPO
IgG class, which is associated with vascular pathology
(strokes, livedo reticularis). Therefore, the persistence of
the production of aPL and antineutrophil antibodies forms
an unfavorable pathogenetic pattern that can significantly
modify the course of CHD in men.
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ABSTRACT

The aim is the analysis of the relationship between the polymorphism of thrombophilic genes, in particular Serpin 1 (PAI-1), F2-prothrombin and [TGB3-p integrin, and the
incidence of stroke, as well as the study of factor effects of this polymorphism in association with controlled risk factors (hypertonic disease, smoking, alcohol consumption,
diabetes mellitus, obesity, atrial fibrillation).

Materials and methods: A total of 134 patients were examined (men accounted for 44.8%, women 55.2%, average age 62.5 =+ 2.1). The statistical analysis was carried out
using the following criteria: x2-Pearson, Fisher’s exact criterion (reversible), Chuprov’s coefficient of conjugation and dispersion analysis (alternative complex).

Results: The relationship between the frequency of a specific allele of thrombophilia and the incidence of stroke is absent. The reason for such results can be a significant effect
of random factors (hypertension, diabetes ...), a significant variability of risk factors, their different frequency in groups (inter- and intra-group differences), a significant (95%)
total effect of these factors.

Conclusions:Identification of biochemical or genetic markers of thrombophilic conditions, including polymorphism of the hemostasis system genes, will significantly increase
the possibility of adequate pathogenetic treatment and timely prevention of acute cerebrovascular disorders, especially persons of working age, which has great medical and

social importance.

KEY WORDS: stroke, gene, polymorphism, risk factors, thrombophilia

INTRODUCTION
Among the urgent and priority problems of modern
neurology strokes firmly hold the leading position due
to its large prevalence, high mortality and disability of
population in economically developed countries and
large financial costs of treatment and rehabilitation [1,
2]. Every year, more than 20 million cases of stroke are
registered in the world, making it the second leading cause
of death and the third in terms of disability of adults [3].
Among the neurological diseases, cerebral stroke is one
of the most significant medical and social problems in
most countries of the world, including in Ukraine [4]. The
high level of mortality and disability of people who have
suffered a stroke, brings the problem far beyond purely
medical issues, makes it socially significant on a national
scale, strengthens the negative demographic situation in
the country.

In recent decades, many studies have been devoted to
molecular genetic analysis of ischemic stroke in different

Wiad Lek. 2020;73(3):471-477

populations [5]. These same studies have shown that in
the vast majority of cases (about 90%) ischemic stroke is
a multifactorial disease in the development of which, in a
variety and complex combinations, lifestyle characteristics,
environmental factors and individual genetic character-
istics of the organism participate. In recent years, much
attention has been paid to the study of the effect of genetic
predisposition on the state of the coagulating system of
blood [6]. The role of polymorphism in a number of genes
has been established, the protein products of which regu-
late the hemostasis system in the development of vascular
pathology [6, 7]. It is obvious that one can not speak of the
dominant role of any one gene. Most likely, we are talking
about a variety of very diverse genes, the combined effect
of which is involved in the formation of the so-called
polygenic propensity to stroke [8].

Over the past 20 years in the literature over 100 humor-
al, pathological, hereditary-constitutional and social and
economic factors of the risk of stroke have been described.
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The most significant of them - age, arterial hypertension,
atherosclerosis, heart rhythm disorders, diabetes mellitus,
smoking, alcoholism [9].

According to the World Health Organization, more than
300 risk factors for the development of cerebrovascular
diseases have been identified. They can be grouped into
four categories:

1) The main managed risk factors (high blood pressure,
atherosclerosis, smoking, hypodynamia, excess body weight,
diabetes mellitus, malnutrition).

2) Other managed risk factors (social status, emotional strain,
alcohol or drug abuse).

3) Unfocused risk factors (sex, age, heredity, ethnicity).

4) “New” risk factors (hyperhomocysteinemia, vasculitis,
blood coagulation disorder).

One of the topical issues of modern health care is the elucida-
tion of the molecular genetic foundations of the development
of cardiovascular diseases. Due to the extraordinary social
and medical significance, one of the main subjects of study
is a hemostasis system, the functioning of which is one of the
leading risk factors for the development of thrombophilic states,
including ischemic stroke.

The genes that can lead to ischemic stroke are categorized
as: 1) increasing the influence and manifestation of stroke risk
factors; 2) affect vascular reactivity, resistance to ischemia and
hypoxia. It should also be noted that these categories are not
mutually exclusive [10].

Genetic polymorphism is a persistent, unmanageable risk
factor. Genetic factors contribute to the development of hyper-
tension, atherosclerosis, hemorheological disorders, diabetes,
which are risk factors for stroke, and individual sensitivity to
brain ischemia [11]. In more than 1/3 of the cases, the causes of
an ischemic stroke remain unclear, so you should think about
the presence of genetic predisposition.

The main cause of ischemic stroke is the cerebral artery
thrombosis, and thus studying the polymorphism of the
genes responsible for the hemostasis is one of the most
urgent tasks.

The studies of structural polymorphisms of genes are of great
interest that contribute trombophilic states, linking carriage of
certain alleles of polymorphic sites of genes and risk of ischemic
stroke and progress to identify individuals at increased genetic
risk of stroke, improving prognosis and course of cerebrovas-
cular disease [12,13]. There are many genes, certain alleles
associated with an increased risk of cerebrovascular disease.

In addition, the risk of developing ischemic stroke
increases not only under the influence of polymorphism
involving a pair of nucleotides, but also when combining
the alleles of several genes, i.e. has a polygenic hereditary
predisposition. Often, there is more than one factor of the
prothrombotic state. Hereditary thrombophilia can play an
important role in the pathogenesis of ischemic stroke due
to synergistic, cumulative effects, hereditary effects and
some external factors such as smoking, contraceptive use,
diabetes, hyperlipidemia, and hypertension. It should be
noted that there are no clear guidelines for the treatment
of patients with ischemic stroke in the case of hereditary
thrombophilia nowadays [14].
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Research of polymorphism of genes as a factor of genetic predis-
position to various human diseases opens up new opportunities
in identifying risk and choosing optimal therapy for each patient
[15]. Detection of genetic determinism of ischemic stroke allows
preventably determine the risk factors for its occurrence [16].
However, the contribution of mutational damage to genes coding
for blood coagulation factors in increasing the risk of developing
ischemic stroke has not been definitely defined for the present.

THE AIM

The aim of the study is the analysis of the relationship
between the polymorphism of thrombophilic genes, in
particular Serpin 1 (PAI-I), FII-prothrombin and ITGB3-3
integrin, and the incidence of stroke, as well as the study of
factor effects of this polymorphism in association with con-
trolled risk factors (hypertonic disease, smoking, alcohol
consumption, diabetes mellitus, obesity, atrial fibrillation).

MATERIALS AND METHODS

A total of 134 patients were examined in Mukachevo CRH

(men accounted for 44.8%, women 55.2%, average age 62.5

+ 2.1 years, urban population 67.2%, rural 32.8 %) for the

presence of a certain allele of the following genes in them:

Serpin 1 (PAI-I), FII-prothrombin, ITGB3-f integrin. Also,

a survey was conducted on the presence of risk factors

for stroke: hypertension, smoking, alcohol, obesity, atrial

fibrillation, diabetes, stroke in direct relatives.

The study was carried out with the consent of the volun-
teers, and the methodology met the Helsinki Declaration
0f 1975 and its review in 1983. All participants of the study
got acquainted and signed the form of informed consent,
the structure of which corresponded to the officially ac-
cepted one.

The statistical analysis was carried out using the follow-
ing criteria:

1) x2-Pearson: tables 2x2 (corrected by Yeats); x2-Pearson:
mxn (arbitrary tables); Fisher’s exact criterion (revers-
ible) - for the analysis of the reliability of the relationship
between the incidence of stroke and the presence of a
definite allele of thrombophilia [17, 18];

2) Chuprov’ coefficient of conjugation - to assess the strength
of the relationship between the above phenomena [19];

3) dispersion analysis (alternative complex) — for analysis
of the total factor influence of polymorphism gene and
risk factors (hypertonic disease, obesity, diabetes, etc.)
on the incidence of stroke [20].

For a critical level of certainty a = 0.05 was considered.
Statistical processing of the obtained results and data was

carried out by using the program of Microsoft Excel 2007

with the introduction into the program of the appropriate

algorithms for calculating the statistics used criteria.

RESULTS
Patients were divided into 3 groups (Table I) for further
study of the influence of factors on performance indicators:
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I group: n = 31, men - 51.6%, women - 48.4%, average

age 56.8 + 4, 8 years. Group II: n = 30, the proportion of

men - 53.3%, women — 46.7%, the average age - 55.8 + 4.5

years. III group: n = 73, the proportion of men — 38.4%,

women - 61.6%, the average age — 58.4 + 3.0 years. And

the group was considered a control group.

In this sample of patients, the polymorphism of the
following genes was investigated (Figure 1):

1) FII-prothrombin (factor II blood clotting) FII: 20210
G> A; normal allele G/ G; allele of risk G/ A, A/ A;
frequency in the population - 2-5%, inheritance by
autosomal dominant type.

2) Serpin 1 (PAI-I) - antagonist of the tissue plasminogen
activator PAI-I: -675 5G> 4G; normal allele 5G / 5G;
allele risk 5G / 4G, 4G / 4G; the frequency is 5-8%.

3) ITGB3-f integrin (platelet fibrinogen receptor) ITGB3:
1565 T> C; normal allele T / T; allele of risk C/ T, C/
G; frequency - 20-30%.

According to the results of genetic research, the highest

frequency of alleles risk, as well as the variability of the

trait, was observed for the Serpin gene 1 - 76.9% (40.3%

heterozygous, 36.6% homozygous), the lowest relative to

the F2-prothrombin gene - 1.6% .

For the analysis of the relationship between the presence
of the pathological allele of thrombophilia and the occur-
rence of a stroke, conjugacy tables were compiled in various
combinations. According to the results of calculations
(Table II), it can be concluded that there is no relationship
between the polymorphism of the studied genes and the
frequency of stroke (p> 0.05), regardless of which type of
conjugation table was created and used for further analysis.

Note: grouping vertically for a particular gene; for the
coeflicient of Chuprov’s conjugation the interconnection
power was estimated on the Chaddock scale.

To evaluate the effect of the factor (the presence of a cer-
tain allele of the thrombophilia gene) on stroke frequency,
an analysis of variance (an alternative complex) has been
used. For this purpose, a special table was constructed
(Table III): horizontally — variants of the Serpin 1 alleles
(PAI-1) (factor A), vertically — variants of the alleles of
the ITGB3-f gene integrin (factor B), in cells - stroke rate
(in the numerator - the number of cases of stroke, in the
denominator - the total number of cases).

According to the results of the calculations, the total
effect of the polymorphism of the genes SIRPIN 1 (PAI-1)
and ITGB3-f integrin on the frequency of stroke is 5%, the
effect of uncorrected random factors — 95%. The calculated
value of F = 0.73 (P = 0.665). The calculated value of F for
factor A is 0.13 (P = 0.878), for factor B—0.23 (P =0.795),
for a combination of factors A and B - 1.27 (P = 0.286).
It follows that the influence of the polymorphism of the
above genes alone or their combination on the incidence
of stroke is not significant (p> 0.05).

Similar calculations using the alternative complex of
dispersion analysis were performed between the polymor-
phism of the Sperpin 1 (PAI-1) and the ITGB3-f integrin
(factor A) genes on the one hand and the frequency of
controlled stroke risk factors (hypertonic disease, smok-

ing, alcohol use, obesity, and fibrillation atrium, diabetes
mellitus, permanent residence) (Figure 2) in the sample
under study (factor B). The polymorphism of the FII-pro-
thrombin gene was not included in the calculations due to
the low frequency of the allele risk (1.6%).

According to the statistical analysis, the polymorphism
of the genes of thrombophilia alone does not affect the
incidence of stroke, but a statistically significant total effect
of the polymorphic variants of the Sperpin 1 (PAI-1) and
ITGB3- integrin genes in combination with hypertension,
diabetes mellitus and place of residence has been found
(Table IV).

DISCUSSION
Characteristics of the studied genes are shown below.

L. Polymorphism of the 20210G> A prothrombin gene (FII).
The prothrombin gene is localized on the 11th chromosome
(Ilpll-ql2). It codes the amino acid sequence of the prothrom-
bin protein. Prothrombin, or coagulation factor II, is one of the
main components of the blood coagulation system. As a result
of its enzymatic cleavage, thrombin is formed. This reaction
is the first stage in the formation of a blood clot.

The polymorphism of the 20210G> A prothrombin gene
is the most significant and most discussed in the literature.
This polymorphous variant of the prothrombin gene is a nu-
cleotide substitution of the guanine (G) nitrogenous base (G)
on adenine (A) at position 20210 in the third non-translated
region of the gene, which leads, in the case of variant A, to
high gene expression and, consequently, to increase the level
of prothrombin in 1, 5-2 times. The excess production of
prothrombin due to polymorphism contributes to increased
risk of thrombophilia, which is a risk factor for develop-
ing myocardial infarction, various thromboses, including
thromboembolism of the pulmonary artery, which often
has a lethal end. An unfavorable variant of polymorphism
(A) isinherited by an autosomal dominant type. This means
that an increased risk of thrombophilia occurs even in a
heterozygous form of polymorphism (G / A). The presence
of the 20210G> A polymorphism of the prothrombin gene
in a homozygous or heterozygous form significantly (in 3
and more times, and against the background of smoking — 40
and more times) increases the risk of venous thrombosis,
including thrombosis of the vessels of the brain and heart,
especially at younger ages [21, 22].

Heterozygous carriers of this polymorphic gene variant
are 2-5% of Europeans in the general population and 6.2%
of all patients with venous thrombosis [21]. Homozygous
variant is extremely rare [23].

Women with non-pregnancy and premature placental
abnormalities have mutation in 7-8% of cases [24]. When
combined with the Leiden mutation, the risk of thrombo-
sis increases by almost 100 times [25]. The mutation was
described in 1996. Its main clinical feature is the constantly
high level of prothrombin in blood plasma (87% of carriers
have its excess 115%). The polymorphism of the 20210G>
A prothrombin gene of younger patients is associated with
a high risk of thrombosis not only in the peripheral veins
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and veins of the brain, but also in arteries with the devel-
opment of ischemic stroke and coronary heart disease [26].

I1. Polymorphism -675 5G & gt; 4G Plasminogen Activator
Inhibitor Type I (PAI-I, SERPINE 1). The basis of the patho-
genesis of most thrombophilic states is the decrease in the ac-
tivity of the fibrinolytic blood system. Therefore, the definition
of genetic defects in fibrinolytic potential is an important stage
in the diagnosis of hereditary thrombophilia [23].

One of the reasons for the reduction in fibrinolytic
activity of the blood is a violation of the conversion of
plasminogen into plasmin, due to a decrease in the activity
of plasminogen activators. This condition can be either ge-
netically determined, or caused by various acquired states,
but most often due to their combination.

Recently, more and more attention has been paid to the
role of a type I plasminogen activator (PAI-I) inhibitor in
reducing the fibrinolytic potential of plasma.
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The type I plasminogen gene is localized on the 7q22.1
chromosome, encoding the protein, an endothelial inhib-
itor of Plasminogen-1 activator (IAP-1) belonging to the
Serpin family. This protein suppresses the work of the tissue
plasminogen activator and urokinase, whose function is
to activate the conversion of plasminogen to plasma that
cleaves fibrin of the blood clots. Thus, PAI-I adversely af-
fects fibrinolysis and prevents dissolution of blood clots,
thereby increasing the risk of developing various throm-
boembolism, including arterial thrombosis.

The basis of the polymorphism of the PAI-I gene is the
change in the number of guanine repeats in the promoter
region of the gene. There are two variants of the gene with
a different number of guanine repeats (G) at positions -675:
5G and 4G. 5G indicates the presence of a sequence of five
nitrogen guanine bases. Option 4G indicates the presence of
a sequence of four guanine bases — an unfavorable option,
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Table 1. Distribution of patients by groups

Group

Patients with stroke

Direct relatives with stroke

+

Table II. Collected data of criterion values of applied statistical methods

Criterion

Serpin 1 (PAI-1)

ITGB3-B integrin FlI- prothrombin

X2- Pearson: 2x2

0,209 (P=0,648)

0,142 (P=0,706) 0 (P=1)

x2- Pearson: 2x2 (with Yates' correction)

0,063 (P=0,802)

0,036 (P=0,85) 0,508 (P=0,476)

x2- Pearson: 2x3

0,482 (P=0,786) -

¥2- Pearson: 3x3

(
0,738 (P=0,691)
0,874 (P=0,928)

0,624 (P=0,96) -

Fischer’s exact criterion P=0,685 P=0,711 P=1
coefficient of Chuprov’s conjugation 0,04 (weak interconnection . 0,034 (Yveak 0
power) interconnection power)
Table I11. The effect of the factor (the presence of a certain allele of the thrombophilia gene) on stroke frequency
Factors Bl i A~ 5G/5G 5G/4G 4G/4G
T/T a/A b/B c/C
T d/D e/E f/F
C/C 9/G h/H i/l
Table IV. Criteria values and levels of reliability of the dispersion analysis
Gene Risk factor F(P) Share of Total Impact

Hypertension 5,46 (P=0,00014) 17,6%

Serpin 1 (PAI-1) Diabetes mellitus 2,41 (P=0,03997) 8,6%
Place of residence 2,92 (P=0,0157) 10,2%

Hypertension 7,59 (P=0,00011) 16,2%

ITGB3-B integrin Diabetes mellitus 3,09 (P=0,029914) 7,3%
Place of residence 4,22 (P=0,007082) 9,7%

which leads to a decrease in fibrinolysis blood activity due
to an increase in plasma concentration of IAP-1. This is due
to changes in the processes governing the functioning of the
PAI-I gene. When there are five guanine repeats in the pro-
moter region, both activators and transcription suppressors
can be contacted with it. Therefore, the regulation of such
a gene occurs correctly. In the presence of four repetitions
guanine coupling suppressor is violated, therefore, reverse
regulation does not occur and the basal activity of protein
synthesis is increased. In a homozygote in the 4G allele (4G /
4G genotype), increasing the concentration of IAP-1 in blood
plasma leads to an increased risk of thrombocytopenia, and
in pregnancy increases the risk of non-pregnancy and to a
complication such as pre-eclampsia - it is associated with
intervertebral thrombosis or spiral arteries of the placenta.

Timely detection of this allele will allow adequate pre-
vention and avoidance of complications.

The preferred variant of studied polymorphism in the
population is the heterozygous variant -675 5G / 4G. In this
regard, this polymorphism has no independent diagnostic
value, the effect can be evaluated in combination with other

factors that lead to the development of pathology (for exam-
ple, in conjunction with FGB G-455A). The allelic variant
-675 4G is accompanied by greater activity of the gene than
-675 5G, which results in a higher concentration of PAI-Iand
a decrease in the activity of the antiglient system of blood
[27]. In the in vitro experiment, it was shown that in the 4G
/ 4G homozygote, the basal level of expression of PAI-I was
25-30% higher than that of the carriers of the 5G allele [7].
According to a number of studies, the 4G / 4G genotype
increases the risk of developing thrombosis by an average of
1.7 times. Increasing RAI-1 increases the risk of coronary syn-
drome and myocardial infarction [28]. Women with the 4G /4G
genotype have an increased risk of developing complications of
pregnancy, since suppressed fibrinolysis, which plays an import-
ant role in the formation of the mother-placenta-fetus system.
What concerns men, this polymorphism increases the risk of
coronary thrombosis 5-fold; with coronary artery disease, the
4G/ 4G genotype is associated with the development of sudden
death. In the presence of variant 4G in the gene PAI-Iand C/ T
in the gene ITGB3-p, the average statistical risk of myocardial
infarction increases 4.5 times, and for men - 6 times [29, 30].
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Allele 4G occurs in 53-61% of cases in the European popu-
lation. The prevalence of the homozygous form of this poly-
morphism in the Europoid populations is 5-8%.

II1. Polymorphism of 1565 T> C the fibrinogen platelet re-
ceptor gene (ITGB3-f). The gene ITGB3-[ encodes the protein
component of the fibrinogen platelet receptor, beta-3 integrin
(GP IIIa). With the participation of this receptor, the interac-
tion of thrombocytes with fibrinogen, which is contained in
the plasma of blood, is carried out. As a result, aggregation of
thrombocytes is activated and a thrombus is formed.

This polymorphism is based on the replacement of thymine (T)
by cytosine (C) at position 1565 of the gene. As a result, the bio-
chemical properties of the GPIIIa protein change, where the amino
acid leucine is replaced by proline at position 59 (Leu59Pro).

The polymorphic variant of the ITGB3- gene leads to an
increase in platelet aggregation, which increases the risk of
thrombotic formation and, consequently, the development of
cardiovascular pathology, thromboembolism, as well as early
termination of pregnancy due to thrombotic lesions of the pla-
centa. The conducted epidemiological studies have shown the
association of the polymorphic variant 1565T> C of the gene
ITGB3-in with the development of ischemic stroke, as well as
coronary heart disease [30]. An increase in the rate of detection
of allele C of patients with myocardial infarction under the age
of 60 was found to be twice as high as in the control group.

When studying polymorphism of 1565T> C polymorphism
of ITGB3-B gene of healthy non-smokers aged 21 to 24 years,
it was found that allele C is associated with increased thrombin
generation and an antithrombotic effect of aspirin. For patients
with T/ C and C/ C genotypes, the effectiveness of this drug
as an antiaggregant is reduced.

In addition, the 1565T> C polymorphism of the ITGB3-(
gene is associated with syndromes of thrombocyte immune
destruction, to a greater extent with neonatal thrombocytopenia
and alloimmune posttransfusion purpura.

Thus, in the development of ischemic stroke, its genetic
determinism plays an important role (especially for young
people who do not have other most common risk factors).

CONCLUSIONS

Thus, the relationship between the frequency of a certain
allele of thrombophilia and the incidence of stroke is
absent. The reason for such results can be a significant
influence of random factors (hypertension, diabetes, ...),
significant variability of risk factors, different frequency
in groups (inter- and intra-group difference), a significant
(95%) total effect of these factors. The lack of connection
in this study may be due to the fact that the pathology of
the hemostatic system (thrombophilia) in itself does not
significantly affect the incidence of stroke due to the good
compensatory mechanisms of the human body for the
development of ischemia in this case.

But the significance of the total factor influenceof genes 1
polymorphism (PAI-1) and ITGB3- integrin and such risk
factors as diabetes mellitus and hypertension as well as the
place of residence should be noted. Since these controlled
factors (arterial hypertension and insulin resistance) are
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components of a metabolic syndrome, which is a “disease of
civilization”, and the rate of urbanization only increases (the
proportion of urban population in the sample was 67.2%),
the study of hereditary pathology of the hemostasis system
as unmanaged factor, is rather perverse. It broadens the ex-
isting understanding of the heterogeneity of ischemic stroke
and consistently confirms the concept of its heterogeneity
in mechanisms and causes of occurrence. Identification of
biochemical or genetic markers of thrombophilic condi-
tions, including polymorphism of the hemostasis system
genes, will significantly increase the possibility of adequate
pathogenetic treatment and timely prevention of acute
cerebrovascular disorders, especially persons of working age,
which has great medical and social importance.

Given that ischemic strokes are multifactorial diseases,
in the development of which the complex interaction of
various external risk factors plays a part in the presence
of a genetic predisposition, the question of which inter-
actions of the acquired and genetic factors, as well as the
combination of polymorphic variants of genes lead to the
development of arterial thrombosis, determine the features
of the course of the acute period of the disease and possible
complications, as well as relapses, remains open.

The modern neurologist and scientist need to know the
genetic basis of hereditary diseases of the nervous system
to alesser extent than the morphological and physiological
patterns of its activity. Further research in the field of med-
ical genetics, neurology and other fundamental disciplines
will be the basis of quality treatment and timely prevention
of ischemic stroke in combination with thrombophilia.
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ABSTRACT

The aim: The current study aimed to examine the possibility of correction of the psychophysiological state of the undergraduate students by diaphragmatic breathing sessions
in the biological feedback mode utilizing heart rate variability.

Materials and methods: The study enrolled 86 students 18 to 20 years old. Assessment of the functional state of the ANS was performed bycardiointervalography (ClG) and
analysis of the spectral indices of HRV by the hardware-software complex“Cardiolab” (KAl Medica, Ukraine). A complex assessment of the autonomic homeostasis was performed
using IARS calculated by a special algorithm. Assessment of the psychophysiological state of students was performed by questionnaires.

Results: Among the examined population, 45% of students were in the state of satisfactory adaptation, 43% — in the state of functional tension, and 12% — in the state of
unsatisfactory adaptation. Students with poor level of adaptation and depletion of regulatory mechanisms had higher heart rate, systolic and diastolic pressure, and RR compared
to the students in the state of satisfactory and strained adaptation.

Conclusions: The findings suggest that the average intensity of psychosomatic complaints has significant differences between groups with varying degrees of tension of

regulatory mechanisms.

KEY WORDS: diaphragmatic breathing, biological feedback, psychophysiological state, autonomic nervous system

INTRODUCTION
A continuous intensification of the educational practices in
institutions of higher education is a complex and long-lasting
process that significantly affects the psychophysiological param-
eters of a young person’s organism. High levels of psycho-emo-
tional and intellectual tension, increased demands towards the
quality of knowledge, and low levels of physical activity all neg-
atively affect the functional capabilities of the students’ bodies
and result in the stress of the mechanisms of central adaptation
[1]. As a result, adaptive reserves are reduced, mechanisms of
autonomic regulation are disrupted, and preconditions for the
emotional stress and psychosomatic disorders develop [2,3].
The physiological basis of such conditions is the excessive
activation of the sympathetic branch of the ANS, inadequate
hormonal background, and energy deficit of the cerebral cortex.
Therefore, the search for non-pharmacological methods of
correcting autonomic imbalances is an urgent medical problem.
To diagnose the functional state of the autonomic ner-
vous system (ANS), the analysis of heart rate variability
(HRV) is now actively used in practice [4,5,6]. Another
commonly used tool is an integral indicator of the adaptive
capacity of the organism - the Indicator of the Activity of
Regulatory Systems (IARS), proposed by R.M. Baevsky [7].
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Recently, there has been a growing interest in the use of
IARS in clinical and restorative medicine [4,8,9], because
it allows to characterize not only the degree of stress of the
adaptation mechanisms and the initial functional state of
the organism, but also its adaptive capacity in changing
environmental conditions. Furthermore, it enables com-
prehensive evaluation of the stressful effects of unfavorable
factors on the human body.

Our previous study found a tight relationship between
the psychophysiological indicators of medical students
and the degree of the ANS tension involving IARS [10].
This allowed us to put forward a working hypothesis that
the normalization of the functional state of the ANS in
this group of students can cause positive changes in their
psychophysiological state.

One of the methods for correction of the functional state
of the ANS is the diaphragmatic breathing in the biological
feedback mode utilizing heart rate variability.

THE AIM
The study aim was examination of the possibility of correc-
tion of the psychophysiological state of the undergraduate
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students by diaphragmatic breathing sessions in the bio-
logical feedback mode utilizing the heart rate variability.

MATERIALS AND METHODS

The study involved 86 students 18 to 20 years old who
did not deviate from the norm according to a physical
examination and did not play sports professionally. The
studies were conducted in the part of an academic term
not involving tests or exams (October-December).

The assessment of the functional state of the ANS was
performed by cardiointervalography (CIG) including the
analysis of the spectral indices of HRV by the hardware-soft-
ware complex “Cardiolab” (KAI Medica, Ukraine) (Fig. 1).

Data recording and computer analysis of HRV were
performed in accordance with the accepted international
standards for analysis of heart rate variability [8,9], as well
as according to R.M. Bayevsky [7]. The following HRV
spectral parameters were determined: TP, ms® - the Total
Power of the HRV spectrum; VLE% (Very Low Frequency)
- the activity of higher supersegmental centers of autonom-
ic regulation and humoral-metabolic effects; LF% (Low
Frequency) - the activity of sympathetic modulators; HF%
(High Frequency) - an indicator of vagal influences; LF /
HF - sympathetic-vagal balance; IC - centralization index.

A complex assessment of autonomic homeostasis was
performed using IARS, which was calculated by a specific
algorithm [7].

Based on IARS, there are three functional states of health,
which are also called the “traffic light” system: the green
zone - a normal state or a state of satisfactory adaptation;
the yellow zone - a strain or an extreme strain of adaptation
mechanisms; and the red zone - a failure of adaptation.

Assessment of psychophysiological state of students in-
cluded determination of the level of situational and personal
anxiety by the Spielberger-Hanin test method, assessment
of the level of stress resistance [11], and investigation of the
psychosomatic conditionality of somatic ailments according
to the Giesener Beshwedebogen (GBB) questionnaire [11].
The Giesener Beshwedebogen Questionnaire is designed to
identify the subjective perception of an individual’s physical
ailments. Four major and one additional scale were evaluated:

Scale 1. “Exhaustion” (E) - characterizes a non-specific
factor of exhaustion, indicating the total loss of vital energy
and the need for assistance.

Scale 2. “Gastric complaints” (G) - reflects the syndrome
of nervous (psychosomatic) gastric ailments.

Scale 3. “Rheumatic Character” (R) - reflects the patient’s
subjective suffering of a spastic nature.

Scale 4. “Cardiac Complaints” (C) - indicates that the
patient attributes his or her ailments mostly to the cardio-
vascular area.

Scale 5. “Complaint intensity” or “Pressure” (P) — char-
acterizes the overall intensity of complaints.

Respiratory rate (RR), heart rate (HR) and blood pressure
(BP) were measured in all subjects.

The StressEraser device (“Helicor”, USA) was used to
modulate the functional state of the ANS by diaphragmat-

ic breathing in biological feedback mode with heart rate
variability. During the training with the StressEraser, each
participant in the experiment adjusted the breathing rate
according to the visual signals of the device (Fig.2). The
wave structure of the heart rhythm was calculated by the
device according to the photoplethysmographic sensor,
which detected the pulse of the index finger. The appear-
ance of a triangle marker at the top of the screen signaled
the beginning of exhalation. In the case of harmonization of
the wave structure of the heart rhythm with the respiratory
rhythm, the instrument awarded points to the participant.
The session lasted until 30 points were reached, with an
average duration of 15-20 minutes during a month.

All obtained digital data were analyzed for differences
between groups by Student’s t-test at a significance level
of p<0.05.

RESULTS

Among the examined population, 45% of students were in
the state of satisfactory adaptation, 43% were in the state of
functional strain, and 12% were in the state of unsatisfac-
tory adaptation (Fig. 3 Distribution of students by IARS).

In the next stage of the study, students with different
adaptive capacities were evaluated for a number of psy-
chophysiological parameters (Table I).

Students with the unsatisfactory level of adaptation and
depletion of regulatory mechanisms had higher heart rate,
systolic and diastolic pressure, and RR compared to stu-
dents in the state of satisfactory and strained adaptation.
Students with unsatisfactory levels of adaptive capacity had
a higher level of personal anxiety and low levels of stress
resistance compared to the group of satisfactory adaptation.

Analysis of the results of the intensity of psychosomatic
ailments according to the Giesener Beshwedebogen ques-
tionnaire (Table II) showed that significantly higher mean
values of psychosomatic ailments on all scales were found
in the group of students with unsatisfactory adaptation.

The results obtained in this study show that the average
intensity of psychosomatic complaints is significantly
different between groups with varying degrees of tension
of the regulatory mechanisms. Thus, the mean values of
psychosomatic complaints were significantly higher in
individuals with unsatisfactory adaptation on all scales,
with p<0.05 on the “Gastric”, “Rheumatic”, and “Cardiac”
scales and p<0.01 on the “Exhaustion” and Pressure” scale.

In the next phase of our study, a course of diaphragmatic
breathing sessions was conducted in the biological feed-
back mode with heart rate variability using the StressEraser
device (Helicor ”, USA) in order to optimize the functional
state of the ANS in students with the strain of regulatory
mechanisms (group 1) and failure of adaptation (group 2).

Dynamics of HRV indicators in the examined groups
after the 30-day course of breathing exercises is presented
in Table III. After completing the course, a redistribution
of activity of the peripheral ANS in favor of a significant
increase in HF was noted in two groups. Thus, the relative
contribution of the high-frequency part of the spectrum
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Figure 1. Computer processing of the rhythmocardiogram of student B. using the Cardiolab device.

Figure. 2. Visualization of breathing exercises on
the StressEraser display
a-during the st minute of training; b- during the

15th minute of training.

Distribution of students by IARS

12"IA)

45%

43%

satisfactory adaptation
= strain of adaptation
= failure of adaptation

Figure 3. Distribution of students by IARS.

(HF%) to the total heart rate variability increased by 13.3%
(p <0.01) and 13.6% (p <0.01), respectively.

A repeat analysis of the results of the intensity of psy-
chosomatic ailments according to the Giesener Beshwede-
bogen questionnaire after a 30-day course of respiratory

480

gymnastics revealed a significant decrease in the average
values of psychosomatic ailments on most scales in two
groups of students (Table IV). Thus, the largest change was
noted on the “Exhaustion” scale — from 8.8 £ 2.1to 5.4
0.5 (p<0.01) in the first group and from 12.5+2.5t0 6.3 +
0.9 (p<0.01) in the second group. Another positive result
was a decrease in personal anxiety, which is considered an
integral component of adaptive self-regulation.

DISCUSSION
Personal anxiety is considered to be a stable individual
feature of a person that characterizes one’s tendency to per-
ceive a certain range of indifferent situations as threatening
and dangerous to self-esteem. Highly anxious individuals
tend to perceive the threat to self-esteem and vitality and
respond with pronounced anxiety. Increased anxiety is
the main mechanism of non-adaptive behavior. Howev-
er, a certain level of anxiety is a natural and a necessary
feature of human productive activity. Self-control and
self-evaluation of this condition is an essential component
of adaptive self-regulation, since heightened anxiety is the
leading “obligatory mechanism” of maladaptive disorders.
After a course of diaphragmatic breathing in the bio-
logical feedback mode a redistribution of activity of the
peripheral ANS in favor of a significant increase in HF was
noted in two groups. According to a number of authors,
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Table I. Psychophysiological parameters depending on the functional state of students’ requlatory systems (M + m)

Satisfactory adaptation Strain of adaptation Failure of adaptation
Indicators (n=45%) (n=43%) (n=12%)
1 2 3

HR. beats per minute. 74+2.3 83+3.1 95+6.5%*
SAP. mmHg 119.54+3.3 125+4.3 134.£5.3*
DAP. mmHg 727114 79.4+2.5 84.3+4.5*%
RR. per minute. 15.2+0.7 17.2+0.9 19.7£1.9*%

Personal anxiety 31.7+4.4 46.1+4.2 52.7.2453*%*
Stress resistance 18+3.7 32+4.3 47+4.8%*

Notes: * - probability of the difference in indicators between groups 1and 3, p<0.05; ** - probability of the difference in indicators between groups 1
and 3, p <0.01.

Table II. Intensity of psychosomatic complaints in students depending on the functional state of requlatory systems (M=m)

Satisfactory adaptation Strain of adaptation Failure of adaptation
Indicators (n=45%) (n=43%) (n=12%)
1 2 3

Exhaustion 5.3£0.6 8.8+2.1 12.5£2.5%*
Gastric complaints 1.8+0.3 2.7£1.3 4.7+1.3%
Rheumatic complaints 4.4+£14 55%1.5 8.7£3.5%
Cardiac complaints 24+0.7 2.9+0.9 5.5+1.9*%

Pressure 11.7£34 21.1+4.2 32.2+4.3%*

Notes: * - probability of the difference in indicators between groups 1and 3, p<0.05; ** - probability of the difference in indicators between groups 1
and 3, p <0.01.

Table 1. Dynamics of HRV indicators in the study groups

The first group The second group
X (strained adaptation) (failure of adaptation)
Indicator (n=37) (n=10)
Baseline After a training course Baseline After a training course

TP. ms? 3963.9+474.1 4215+363 1727.9£746.9 2423.9+£525
HF. ms? 1073+55.8 1687+134* 244.2+63.8 673.31+84*

HF. % 27.1£1.3 40.4+2.16** 14.1£3.3 27.7£3.1%*

IARS 59+14 4.2+1.6% 8.8£0.6 5.4£1.2%*

Notes: * - statistically significant change from baseline (p <0.05), ** (p <0.01)

Table IV. Dynamics of psychosomatic complaints intensity and the level of personal anxiety in students

The first group The second group
(strained adaptation) (failure of adaptation)
Indicator (n=37) (n=10)
Baseline After a training course Baseline After a training course

Exhaustion 8.8+2.1 5.4+0.5%* 12.5+£2.5 6.3+£0.9%*
Gastric 2713 1.7+£0.3 4.7£1.3 2.8+0.5%

Rheumatic 55+15 4.5+1.5 8.7£35 51+£14
Cardiac 2.9+0.9 2.1£0.5 55+£1.9 2.3£0.7*
Pressure 21.1+4.2 12.8+2.6* 322443 15.6+3.6*
Personal anxiety 46.1+4.2 33.4+3.1* 52.7.2+5.3 38.7+4.3*

Notes: * - statistically significant change from baseline (p <0.05), ** (p <0.01)

such restructuring of the autonomous regulation creates a A repeat analysis of the results of the intensity of psychosomatic
favorable background for modulating psychophysiological  ailmentsaccordingto the Giesener Beshwedebogen questionnaire
responses to mental stressors [7,9,10]. aftera 30-day course of diaphragmatic breathing in the biological
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feedback mode showed a significant decrease in the average val-
ues of psychosomatic ailments on most scales in two groups of
students. These results suggest that the use of controlled breathing
in the biological feedback mode to increase the variability of heart
rate, and its high-frequency components in particular, leads to
the optimization of the reflex response to mental stressors and is
sufficiently sound physiologically. This method is based on the use
of physiological mechanisms of sinus respiratory arrhythmia. It
leads to a more complete harmonization of the respiratory cycles
with the wave structure of the heart rhythm due to the ability to
observe one’s own HRV curve and to correct the frequency and
depth of breathing. Respiratory training in the biological feedback
mode with cardiac activity leads to a significant increase in HF
in students with strain and failure of regulatory mechanisms’
adaptation and regression of psychosomatic manifestations.

CONCLUSIONS

1. Investigation of the HRV indices in the conditions of normal
educational load among students revealed different functional
states according to the integrated activity index of the regula-
tory systems. Depending on the functional reserves, the reg-
ulatory systems operated with varying degrees of strain from
optimal level to failure. As the strain of adaptation mechanisms
increased, the activity of sympathetic influences was enhanced
and the influence of respiratory periodicity was reduced.

2. It was established that students with an unsatisfactory level
of adaptation and depletion of regulatory mechanisms had
significantly higher levels of personal anxiety, low stress resis-
tance, and an increased level of psychosomatic manifestations.

3. Deep breathing in biological feedback mode with heart
rate variability shifted the sympathetic-vagal balance
towards the parasympathetic branch of the autonomic
nervous system and created the optimal background to
optimize the response to mental stress.

4. Respiratory gymnastics using portable biological feed-
back devices can be used to prevent psycho-emotional
stress in the education of medical students.

REFERENCES

1. Antonets K.V., Churukova N.M. Vlyianye uchebnoi nahruzky na nekotorie
parametri hemodynamyky i emotsyonalnoe sostoianye studentov.[ The
impact of the training load on some parameters of hemodynamics and
the emotional state of students] Mezhdunarodniy studencheskyi nauchniy
vestnyk. 2017. 2. [Elektronnyi resurs]. — Rezhym dostupu:http://www.
eduherald.ru/ru/article/view?id=16912 (In Russian)

2. Tretiak T.0., Severynovska 0.V. Psykhofiziolohichnyi profil studentiv
pershoho kursu u protsesi adaptatsii do osvitnoi diialnosti.
[Psychophysiological profile of first year students in the process of
adaptation to educational activities] Naukovi zapysky Ternopilskoho
natsionalnoho pedahohichnoho universytetu im. Volodymyra Hnatiuka.
Seriia: Biolohiia. 2016;2(66):90-103. (In Ukrainian)

3. Wei Wang. Review of Heart Rate Variability and Application Research.
Advances in Psychology. 2019; 9(8):1510-1516.

4, Horst N.A., Lichahyna S.N, Horst V.R., Horiachkyna L.V., i dr. Pokazatel
aktyvnosty rehuliatornikh system v strukture analyza varyabelnosty
serdechnoho rytma [Activity indicator of requlatory systems in the
structure of the analysis of heart rate variability] Estestvennie nauki.
Fiziologia. 2016;1(54):28-33. (In Russian)

482

5. Yabluchanskyi N.Y., Martinenko A. V., Ysaeva A. S. y dr. Issleduem
rehuliatornie protsessi. [We examine the regulatory processes].
Donetsk: ChP Butasova. 2005, p.196. (In Russian)

6. Heart rate variability: Standards of measurement, physiological
interpretation and clinical use. Task Force of European Society
of Cardiology and the North American Society of Pacing and
Electrophysiology. Circulation. 1996;5:1043—1065.

7. Baevskyi R. M., Yvanov H. H.. Varyabelnost serdechnoho rytma:
teoretycheskie aspekti i vozmozhnosty klynycheskoho prymenenyia.
[Heart rate variability: theoretical aspects and clinical applications].
M. : Medytsyna, 2000. 295. (In Russian)

8. LytvynetsL.la.Variabelnist sertsevoho rytmu yak indykator adaptyvnykh
mozhlyvostei u ditei z bronkhialnoiu astmoiu. [Heart rate variability as
an indicator of adaptive capacity in children with bronchial asthma]
Semeinaia medytsyna. 2013;3:131-134. (In Russian)

9. LebedenkoA.A, TarakanovaT.D., KozyrevaT.B. etal. The spectral analysis of heart
rate variability —anew view on the problem of autonomicdysfunctionin children
with asthma. Medical Herald of the South of Russia. 2013;1:37-41.

10. Slyvka Ya.l., Savka Yu.M., Kentesh O.P. et al. Doslidzhennia
psykhofiziolohichnoho stanu studentiv z urakhuvanniam stupenia
napruzhennia rehuliatornykh system [ Research of psychophysiological
state of students using the degree of requlatory systems’ tension]
Ukraina. Zdorovia natsii. 2019;1(54):23-27. (In Ukrainian)

11. Malkyna-Pykh Y. H. Psykhosomatyka: Spravochnyk praktycheskoho
psykholoha. [ Psychosomatics: A Handbook of Practical Psychology] —
M.: Yzd-vo Eksmo. 2005, p.992. (In Russian)

This work is a continuation of previous research conducted
within the framework of the research program “Correction of the
functional state of the autonomic nervous system in patients with
autonomic dysfunction using diaphragmatic breathing in the bio-
logical feedback mode “(state registration number 0115U005223)

ORCID and contributionship:

Olga Palamarchuk - 0000-0002-9742-1906 *F
Yaroslava Slyvka - 0000-0002-9364-7254 ©
Yulianna Savka - 0000-0003-0052-8532 8
Volodymyr Feketa — 0000-0002-4951-4040 ¢

Conflict of interest:

The authors have no affiliation with any organization with a direct
or indirect financial interest in the subject matter discussed in the
manuscript.

CORRESPONDING AUTHOR
Olga Palamarchuk

Uzhhorod National University, Medical Faculty,
sq. Narodna, 1, Uzhhorod, Ukraine

tel: +380509494333

e-mail: 0.s.palamarchuk@gmail.com

Received: 17.01.2020
Accepted: 05.03.2020

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis,
D —Writing the article, E — Critical review, F — Final approval of the article



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2020, tom LXXIII, nr 3

ORIGINAL ARTICLE
PRACA ORYGINALNA

THE USE OF PHOTODYNAMIC THERAPY IN THE TREATMENT
OF DENTAL CARIES IN CHILDREN OF CONTAMINATED AREAS
OF THE ECOSYSTEM OF THE UPPERTYSA REGION

DOI: 10.36740/WLek202003114

Anatoliy M. Potapchuk’, Vasyl M. Almashi’, Igor Ya. Lomnitsky?, Vitaliy V. Rusyn’, Viktoria Hegedush?
'DEPARTMENT OF DENTISTRY OF POSTGRADUATE EDUCATION WITH A COURSE IN ORTHOPEDIC AND THERAPEUTIC DENTISTRY, DENTAL FACULTY,

UZHHOROD NATIONAL UNIVERSITY, UZHHOROD, UKRAINE

2DANYLO HALYTSKY LVIV NATIONAL MEDICAL UNIVERSITY, LVIV, UKRAINE
SFACULTY OF DENTISTRY, UNIVERSITY OF DEBRECEN, DEBRECEN, HUNGARY

ABSTRACT

The aim: improving the effectiveness of treatment of dental caries in children using the method of photodynamic therapy.

Materials and methods: The treatment of permanent tooth decay was performed in 35 children of the Upper Tysa region aged 12-15 years. Using the polymerase chain
reaction method, the clinical efficacy of photodynamic therapy in the treatment of dentin caries was determined.

Results: During the study, by PCR analysis, dentin caries most commonly revealed genetic markers of DNA of the five most virulent anaerobic bacteria: Prevotella intermedia,
Fusobacterium spp., Enterococcus Faecalis, Veilonella spp., Candida albicans. After treatment of the carious cavity by the method of photodynamic therapy with exposure of
30 s — fusobacterium spp. were not detected, the detection rate of prevotella intermedia decreased 3-fold, enterococcus faecalis 3.5-fold, veilonella spp.- 5-fold, and candida
albicans- 8-fold; after treatment with carious cavities with 60 s exposure — anaerobic microorganisms were not detected in the investigated samples. The effect of photodynamic
therapy with laser exposure of 60 seconds on caries-causing streptococci resulted in their total death, and with exposure of 30 seconds — the frequency of isolated strains

decreased several folds.

Conclusions: The use of photodynamic therapy in the treatment of dentine caries is a highly effective and pathogenetically sound method of treatment that provides a significant

reduction in the optional and obligate types of cariesogenic microorganisms.

KEY WORDS: laser FotoSan 630, PDT (photodynamic therapy), PCR (polymerase chain reaction), caries

INTRODUCTION

The relevance, prevalence, effectiveness and prevention
of caries and its complications continue to be at the fore-
front of dental health issues in Eastern Europe, including
Ukraine. According to WHO, dental caries in most coun-
tries of the world range from 80% to 98% and progress to
100% in low-living countries [1]. Analysis of the structure
of carious lesions in children of 15-18 years living in the
combined negative effects of factors of natural-technologi-
cal genesis (Upper Potysia region), according to the ICDAS
IT system, shows that in children of low biogeochemical
zone the caries prevalence is lower, unlike children and
the mountain zone where carious cavities on the proxi-
mal surfaces are much more prevalent, and the tendency
to increase the number of carious cavities is even more
pronounced [2]. Despite some advances in the treatment
of dental caries, the search for new treatments and treat-
ments remains relevant. Recently, work has emerged on the
teasibility of incorporating photodynamic therapy (PDT)
as a new strategic direction for the stage of secondary
prevention of caries. The use of PDT can be attributed not
only to its effect on the vast majority of pathogenic bacteria

Wiad Lek. 2020;73(3):483-488

in the microbial landscape of carious cavities, but also to
the activation of microcirculation in the pulp as a result of
regulatory action on the microvasculature by laser radia-
tion [3]. The essence of the photodynamic reaction is the
formation of free radicals or short-lived forms of singlet
(active) oxygen. In terms of photodynamic reactions, it
should be noted that singlet oxygen and free radicals are
short-lived forms and are inactivated for one millionths of
asecond, decaying into their original components and thus
not posing a risk to other cells [3]. The most important fea-
ture of the interaction of biological tissues with molecules
of photosensitizing substance is the selective consumption
of it only “harmful” to the body cells, which allows to main-
tain normally functioning and destroy atypical, which is
an obstacle to the activity of the whole organism. The type
of such “harmful” cells is determined by the hyperactivity
of their metabolic activity, which exceeds the normative
level of cellular functioning [3, 4]. The level of dental health
in children is closely linked to an increase in the relative
weight of the risk factors for the formation and progression
of diseases of hard and soft tissues of the oral cavity, which
is reflected in the structure of the main dental diseases[1].
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Table 1. The distribution of patients into groups according to the method of antiseptic treatment of carious cavity.

Groups Method of antiseptic treatment of carious cavity Number of patients Number of teeth

NOT Photodynamic therapy: treatment with photosensitizer 12 15
followed by laser irradiation for 30 s

oD Photodynamic therapy: treatment with photosensitizer 12 17
followed by laser irradiation for 60 s

" ; - - o -
Ne3 (control group) Traditional treatment: washlr?g.wnh 0.12% solution of M 14
chlorhexidine
Total 35 46

Transcarpathia refers to the climate-geographic zone with a
low level of fluoride and iodine in the environment, and as
shown by epidemiological surveys «very high» according to
WHO criteria, the level of intensity of major dental diseases
associated with a deficit in the daily intake of iodine and
fluorine [2]. In the domestic and foreign literature there
are a sufficient number of publications confirming the
clinical effectiveness of the use of photodynamic therapy
in dentistry in diseases of periodontal tissues, endodontic
treatment, as well as obtaining solutions for irrigation
of the oral cavity [5,6,7,8,9]. In recent years, at the same
time photoactivating disinfection has been used in den-
tistry in the treatment of caries and its complications, in
periodontics, implantology, in pathologies of the mucous
membrane, in maxillofacial surgery [10]. Publications on
the use of photodynamic therapy in the treatment of dental
caries are isolated [11], some of them are not scientifically
substantiated. In this regard, conducting a study to study
the effectiveness of the use of photodynamic therapy in
this pathology is relevant today.

THE AIM

The purpose was to improve the clinical efficacy of standard
dental caries treatment protocols in children of the Upper
Tysa region by using photodynamic therapy.

MATERIALS AND METHODS

The clinical study was conducted on the basis of the dental
department of the Central District Hospital in Berehovo.
There were 35 patients aged 12 to 15 years under clinical
observation who were treated for 46 permanent bite teeth;
with dentine caries, under the control and written consent
of the parents. When making a diagnosis of caries used the
conventional classification International Statistical Classifi-
cation of Diseases and Related Health Problems. The study
is based on the main provisions of the GCP ICH and the
Helsinki Declaration on Biomedical Research, the Council
of Europe Convention on Human Rights and Biomedicine
(2007) and the recommendations of the Committee on Bio-
ethics at the Presidium of the National Academy of Sciences
of Ukraine (2002). Violations of moral and ethical standards
were not found during the study. Tested laboratories are
certified. Depending on the method of antiseptic treatment
of caries, all patients included in the study were divided into
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3 groups (table I). In groups Nel and Ne2, tooth treatment
was performed using photodynamic therapy, in group Ne3
(control) - traditional antiseptic treatment of carious cav-
ity with 0.12% solution of chlorhexidine. The algorithm of
photodynamic therapy was as follows. After the examination
and diagnosis, the patient was anesthetized and dissected
carious cavity with a turbine tip with the maximum obser-
vance of all rules of aseptic and antiseptic. The machining
of the hard tissues of the tooth was carried out with cooling
due to the constant supply of air and water, in the form of
an aerosol, into the treated cavity. After completion of me-
chanical treatment and isolation of the tooth from saliva in
patients of groups Nel and Ne2 carried out disinfection of
the carious cavity by the method of photodynamic therapy.
The walls and bottom of the prepared cavity were covered
with a photosensitizer FotoSan Agent (toluidine blue) with
auniform layer up to 1 mm, which remained for 30 seconds.
Then, irradiation was performed using the FotoSan 630 laser
apparatus (CMS Dental, Denmark) in continuous mode,
the exposure time was in the group Nel - 30 s, in the group
Ne2 - 60 s. In group No. 3 (control), after the carious cavity
preparation, traditional antiseptic treatment with 0.12%
chlorhexidine solution was carried out. Further treatment of
the teeth in patients in all groups was performed according
to the standard technique using adhesive technique and
permanent restoration. The sampling of the material was
performed by scraping dentin from the walls of the carious
cavity with a sterile dental excavator Ne2. The re-taking of
the material was carried out in groups Nel and Ne2 after
photodynamic therapy, after treatment of the cavity with
a solution of chlorhexidine. Thus, two groups of dentine
sawdust samples taken before and after antiseptic caries
treatment were obtained. The obtained dentine sawdust
samples were placed in an Eppendorf-type tube containing
500 wl of saline solution, stirred and sent to the AstraDia
Microbiology Laboratory. A molecular genetic method for
the study of anaerobic microflora - PCR diagnostics in Real
time stomatoflora (DK 021: 2015: 33696500-0 UA) was used
to detect bacterial DNA marker fragments in the material.
The results of laboratory and clinical studies were processed
by the methods of variational statistics with determination
of the average value, its errors, the Students t test for mul-
tiple comparisons, using Excel (MS Office 2010, Microsoft,
USA) and STATISTICA 6.0 (StatSoft, USA). Differences
of indicators at significance level p <0.05 were considered
statistically significant.



THE USE OF PHOTODYNAMIC THERAPY IN THE TREATMENT OF DENTAL CARIES IN CHILDREN OF CONTAMINATED...

17,65%

B Fusobacterium spp.

H Prevotella intermedia
¥ Enterococcus faecalis
= Veilonella spp.

H Candida albicans

Fig. 1. Comparative PCR detection rate
of virulent anaerobic bacteria in dentine
caries (n=51)
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Fig. 2. Comparative frequency of PCR
detection of virulent anaerobic bacteria in
dental caries after photodynamic therapy.
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Fig. 3. Frequency of cariesogenicstreptococc
secretion after photodynamic therapy with
exposures of 30 and 60 seconds.

RESULTS

Based on the analysis of the pol