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UDC [577.175.3:577.175.5].033:613.36:663.85:547.857.4

ORAL CONSUMPTION OF CAFFEINATED ENERGY DRINKS
AFFECTS THE MORPHOFUNCTIONAL STATE OF STRESS-
ASSOCIATED ENDOCRINE GLANDS
Tkachenko M. O., Gubina-Vakylyuk G. 1., Gorbach T. V., Denysenko S. A., Tkachenko A. S.,

Onishchenko A. 1., Zhurba E. P.
Kharkiv National Medical University, Kharkiv, Ukraine

The aim of the research was to study the features of the morphofunctional state of the pineal gland,
neurohypophysis and adrenal medulla, as well as the content of serotonin and catecholamine in the blood
serum of rats against the background of energy drink administration during two weeks. In animals that
consumed energy drinks during two weeks at a dose of 6 ml per kg of body weight, serum serotonin and
catecholamine levels were determined. Histological, including morphometric, studies of the epiphysis,
posterior pituitary and adrenal medulla were performed. Against the background of energy drink
administration, an increase in the content of blood serum serotonin, norepinephrine and epinephrine was
detected. The morphofunctional state of the endocrine glands investigated in the present study is strongly
stimulated. Indirect signs of apoptosis of parenchymal cells in the pineal gland, neurohypophysis and adrenal
medulla were established. The studied stress-associated endocrine glands in animals against the background
of the two-week intake of energy drinks have signs of a sharp stimulation of hormone production (serotonin,
norepinephrine, epinephrine, and vasopressin).

KEY WORDS: energy drinks, neurohypophysis, pineal gland, adrenal medulla, serotonin, catecholamine

BIL/IMB NEPOPAJIBHOI'O B’ KUBAHHA EHEPTETUYHUX HAIIOIB HA
MOP®O®YHKINIOHAJIBHUU CTAH CTPEC-OPTAHI3YIOUNX EHAOKPUHHUX 3AJI03

Txauenko M. O., I'yoina-Baxynuk I'. L, I'opoau T. B., /lenucenko C. A., Tkauenko A. C.,
Oniwenko A. L, Kypéa €. 11.
XapKiBChKUii HAallIOHAILHUN MEAWYHUI YHIBEPCHUTET, M. XapKiB, YKpaiHa

Meroto pobotu Oyio BHUBYEHHs ocoOumBocTeld MOp(ho(yHKIIIOHAILHOTO CTaHy HIMIIKOIOAIOHOT 3371031,
Heliporinogizy i MO3KOBOI PEYOBMHHM HAJHHUPKOBHX 3aJI03, a TAKOX BMICT CEPOTOHIHY 1 KaTeXOJaMiHIB y
CHPOBATIIl KPOBI IIYpiB Ha TJIi JABOTHKHEBOTO B)KMBAHHS E€HEPreTUYHUX HAIOIB. Y TBApHH, SIKI BXKUBAJH
€HepreTUYHMI Hamili IPOTArOM JBOX THXKHIB y J031 6 MJI Ha KI' Bard Tijia, BU3HAYAIH BMICT CEPOTOHIHY 1
KaTexoJaMiHIB y CHpoBaTIi KpoBi. [IpoBoamiu ricTonoriune, B TOMy 4UCIi MOp(QOMETPUYHE, JOCIIHKEHHS
emiiza MO3Ky, Helporinodizy i MO3KOBOI peYOBMHHM HAJHUPKOBUX 3asi03. Ha Tii mpuiioMy eHeproToHiKiB
BHUSBIICHO TIJBUIICHHS BMICTYy CEpOTOHIHY, HOpaIpeHATIHYy 1 aJApeHajiHy Yy CHpOBaTIi KpOBi.
MopdodhyHKII OHANBEHIM CTaH BUBYEHUX SHIOKPUHHHX 3aJI03 Pi3KO CTUMYIIbOBaHWNA. BcTaHOBIIEHO HETpsMi
O3HaK{ aronTo3y MapeHXiMaTo3HMX KITUH B emidi3i Mo3Ky, Helporimogi3i W MO3KOBiii peYOBHHI
HAJHUPKOBUX 3aJ703. BuBUeHi cTpec-acomiiioBaHi SHIOKPWHHI 3aJI03M Y TBAapWH HA TIi IBOTH)KHEBOTO
BKMBAaHHA CEHEPreTHYHUX HAMOIB MAalOTh O3HAKH pPi3KOi CTHUMYJSAIIl TOPMOHOMPOAYKIii (CepOTOHIH,
HOpaJpeHATiH, afpeHalliH, Ba30IPECHH).

K/IFIO4Y0BI CJIOBA: eunepretnuni Hanoi, Heliporinodi3, emidi3, MO3KOBa pEYOBHHA HATHUPHHUKIB,
CEpOTOHIH, KaTeXOJaMiHH

BJIMSHUE INTEPOPAJIBHOT' O YIIOTPEBJIEHUSI SDHEPTETUYECKUX HAIIUTKOB HA
MOP®O®YHKIIMOHAJIBHOE COCTOSIHUE CTPECC-OPI'AHU3UPYIOIIIUX
OHJAOKPHUHHBIX KEJIE3

Trkauenko M. A., I'vouna-Bakynux I'. U., I'opéau T. B., /lenucenko C. A., Tkauenko A. C.,
Onuwienko A. H., Kypéa E. I1.
XapbKOBCKUI HAITMOHAIIBHBIN METUIIMHCKAN YHUBEPCUTET, T. XapbKOB, Y KpanHa
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Lenpro paboTHl SBUIIOCH M3YydeHHE OCOOEHHOCTEH MOp(OQYHKIMOHAIHHOTO COCTOSHUS IIUIIKOBHHOM
JKeJIe3bl, HeHporurmoduza ¥ MO3TOBOTO BEIIECTBA HA/AMOYEYHHKOB, a TaKKe COJEpKaHHE CEpOTOHHHA U
KaTeXOJIAMHHOB B CBIBOPOTKE KpPOBH KpbIC Ha (DOHE IBYXHEIEIBHOIO YIIOTPEOJIEHUS SHEPreTHYECKUX
HaIUTKOB. Y >KUBOTHBIX, KOTOPHIE YHOTPEOISIIM SHEPreTHYECKHH HANHWTOK B TEYEHHE JBYX HENENnb B
JIO3UPOBKE 6 MJI Ha KI' Beca, ONpPEIEISUIN COJAepKaHUe CEPOTOHMHA M KaTe€XOJaMUHOB B CHIBOPOTKE KPOBH.
[IpoBommin THCTOJOrMYECKOE, B TOM 4YHCIE MOpPPOMETPHYECKOe, HCCIeOoBaHUI OJMUdH3a MOo3ra,
HeWporumnogusa ¥ MO3TOBOTO BEIIECTBA HAANOYEYHHMKOB. Ha (oHe mprema 3HEproTOHWKOB OOHApYXKEHO
TIOBBIIIIEHUE  COAEPXKaHWS CEPOTOHMHA, HOpAJpEHAIMHA W  aJpeHaliHa B  CHIBOPOTKE  KpPOBH.
Mop¢hodyHKIMOHAEHOE COCTOSIHUE M3YYEHHBIX HAOKPUHHBIX KeJle3 Pe3KO CTUMYIHPOBAHO. Y CTaHOBIICHBI
KOCBEHHBIE ITPU3HAKH aIrlonTo3a MapeHXMMAaTO3HbIX KIETOK B 3mudu3e Mosra, Helporumnoduse 1 MO3rOBOM
BEIIIECTBE HAJNOYEYHHUKOB. V3ydeHHbIE CTpecc-acCOUMUPOBAHHBIE YHIOKPUHHBIC JKENIe3bl y JKUBOTHBIX Ha
(oHE JBYXHEIENHHOTO YHNOTPEONEHHS 3HEPreTHYECKHX HAIMUTKOB MMEIOT NPH3HAKU PE3KOH CTUMYISIUH
TOPMOHOIPOAYKIINH (CEPOTOHMH, HOPaJAPEHAINH, aIpCHAIINH, BA30IPECCHH).

K/TIOYEBBIE CJIOBA: »HepreTHMYeCKHE HANMUTKH, Hehporumnodpus, 3mudu3, MO3TOBOC BEIIECCTBO

HaAINMOYCYHUKOB, CCPOTOHUH, KATEXOJIaMUHbBI

INTRODUCTION

Since the appearance of caffeinated energy
drinks in Europe in 1987, they have been
gaining popularity on the market all over the
world [1]. They are used primarily by youth to
improve mental and physical performance and
endurance. One of the active substances present
in such drinks is caffeine. According to Food
and Drug Administration, the daily intake of
caffeine should be limited to 300 mg. However,
the content of caffeine per one can or a small
bottle of energy drinks may reach 550 mg [2].
Apart from caffeine, caffeinated beverages
contain other methylxanthines, glucurono-
lactone, guarana, group B vitamins, taurine,
ginseng, etc. In addition, caffeinated energy
drinks have a lot of sucrose [1]. It has been
reported that the intake of caffeine-containing
energy drinks has been associated with health-
related problems among their consumers. In
particular, it has been demonstrated that the
consumption of caffeinated energy drinks and
their ingredients affects mood and the state of
the nervous system, contributes to the deve-
lopment of cardiovascular disorders, causes
changes in the gastrointestinal tract and leads to
significant metabolic effects [1-4]. Despite
numerous reports about negative effects of
caffeinated energy drinks on the metabolism,
the cells of such beverages are growing and the
energy drink market size reaches over forty
billion dollars.

Taking into account the fact that caffeine-
containing beverages affect mood, sleeping and
their consumption may result in the
development of neurological and psychological
effects [2], it is of huge importance to find out

how their intake affects the state of stress-
associated endocrine glands [5].

OBJECTIVE

The aim of the research was to study the
features of the morphofunctional state of the
pineal gland, neurohypophysis and adrenal
medulla, as well as the content of serotonin and
catecholamine in the blood serum of rats
against the background of energy drink
administration during two weeks.

MATERIALS AND METHODS

According to the experiment, twenty WAG
adult rats were randomly divided into two
groups: experimental (n=10) and control
(n=10). Rats from the experimental group
were orally administered caffeine-containing
energy drink of the famous brand once per day
at a dose of 6 ml per 1 kg of weight during two
weeks. The control group consisted of healthy
intact animals.

The European Convection for the Protection
of Vertebrate Animals used for Experimental
and other Scientific Purposes and Directive
2010/63/EU on the protection of animals used
for scientific purposes adopted on September
22, 2010 were strictly followed when carrying
out our research. The research design was
approved by the Committee of Bioethics
(Kharkiv National Medical University).

Animals from both groups were killed by
decapitation. The pineal, pituitary and adrenal
glands were isolated and fixed in 10 % neutral
formalin and embedded in paraffin. Micro-
sections were stained using hematoxylin-eosin
and Einarsson gallocyanin chrome alum. In
addition to the general description of
histological features, a morphometric study was
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performed to determine the area of the nuclei
(karyometry) of neuroendocrinocytes in adrenal
medulla, pinealocytes, and pituitocytes. The
amount of pinealocytes in a limited area of the
microslide (S = 500 um?) was calculated.

Immediately after decapitation, blood was
collected in order to obtain serum. The content
of catecholamine and serotonin in blood serum
was determined using the spectrofluorometric
method [6].

«GraphPad Prism 5» was used to statisti-
cally process the obtained data. To evaluate the
quantitative differences between experi-mental
and control groups, the nonparametric Mann-
Whitney U test was chosen. The results were
statistically significant at p < 0.05.

RESULTS AND DISCUSSIONS

The tissue of the pineal gland in control
animals looks compact with insignificant small

“w v

voids. Thus, its structure can be considered
cellular with signs of the formation of the
lobular structure. It is worth noting that many
pinealocytes have a large light (euchromic)
nucleus with a clearly visible nucleolus. In the
pinealogy, such pinealocytes are considered to
be peptide-producing. Pinealocytes with darker
and angular nuclei are believed to produce
indolamines: serotonin and melatonin. It is
interesting to note that peptide-producing
pinealocytes have eosinophilic cytosol, whereas
cytosol in indolamine-generating cells looks
vacuolated. Obviously, if pinealocytes simul-
taneously produce both polypeptides and
indolamines, their cytosol seems to be granular
or foamy. Such pinealocytes prevail in animals
from the control group. Some small-sized
«empty» areas can be found in the pineal tissue.
They are formed as a result of apoptotic cell
death of 1-2-3 pinealocytes (Fig. 1).
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Fig. 1. Pineal tissue of an animal from the control group is compact and cellular. The huge number of
pinealocytes with granular cytosol is observed. Hemotoxylin and eosin staining, x400.

In the experimental group, the histological
structure of the pineal gland is characterized by
the noticeable shift towards the lobular
structure. Larger «empty» foci are observed. At
their edges isolated pinealocytes are located.
Such changes indicate a massive (several
pinelaocytes at once) death of pinealocytes by
apoptosis. Detailed analysis of the cytological
features of pinealocytes allows us to presume
that pinealocytes with  morphofunctional
features of indolamine-producing cells prevail
in the experimental group (Fig. 2).

The morphometric study revealed a
significant reduction in the amount of
pinaleocytes per a fixed area of microslides
(S=500 um®) in the experimental group

compared to the control group: 5.1 + 0.3 and
7.7 £ 0.4 (p <0.001), respectively. In addition,
karyometry showed that nuclei of pinealocytes
in the epiphysis in animals from the
experimental group are significantly larger than
in the control group: 19.23 +0.36 um® and
14.35 + 0.34 um® (p < 0.001), respectively. This
indicates that pinealocytes have functioned
strenuously producing more indolamines.
Compared to the control group, there is an
abundant capillary network in the neurohypo-
physis of animals from the experimental group
(Fig. 3, 4). It is well visualized on microslides
stained by Mallory. There are clusters of
Herring bodies that adsorb alcian blue well
along the capillaries, surrounding them (Fig. 4).
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Fig. 2. Pineal tissue of an animal from the experimental group. Empty areas (marked with arrows) with
separate pinealocytes are observed. Such changes are probably the result of pinealocyte apoptosis.
The total number of pinealocytes is reduced. Hematoxylin and eosin staining, x400.

Fig. 3. Posterior pituitary of an animal from the control group. The capillary network is moderate.
Along the vessels there are alcian blue-positive formations with spherical Herring bodies.
Mallory’s staining, x100.

by the more pronounced capillary network, higher volume of Herring bodies
with the decreased optical density of the substrate. Mallory’s staining, x100.
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The accumulation of vasopressin is much
more noticeable in the experimental group in
comparison with the control group. Pituicytes,
which are elements of macroglia and perform
trophic and supporting functions, are hyper-
plastic. Their size is increased: 22.60 +
0.04 um’ in the control group against 23.91 +
0.05 um?® in the experimental group (p < 0.001).
The presence of microglia is noticeable, which
can be explained by more active apoptotic
processes and the need to utilize apoptotic
bodies in the neurohypophysis in the
experimental group.

Thus, microscopic signs of an increase in the
morphofunctional activity of the posterior
pituitary gland in animals receiving caffeinated
energy drinks at a dose of 6 ml per 1 kg of body
weight were found. Such conclusion is con-
firmed by a more developed capillary network,
the increased accumulation of the substrate in
the enlarged Herring bodies, as well as by
hyperplasia and hypertrophy of the pituitocytes.

The study of adrenal medulla in animals
from the experimental group showed that the
cells had a more eosinophilic cytosol with some
visible vacuoles. Along with small, dark nuclei
there are areas filled with large, light nuclei that
sometimes have two nucleoli, which points to

polyploidy. A considerable increase in the size
of the neuroendocrinocyte nuclei in the
experimental group was found. It was 13.6 +
0.4 um® in the control group and reached 15.3 +
0.5 um’ in the experimental one (p <0.01),
which might indicate an increased synthesis and
secretion of catecholamine. Some small cellular
debris, probably apoptotic bodies, can be seen
occasionally. They indicate the increased load
and cell death rate, which is confirmed by the
increased morphofunctional load of adrenal
neuroendocrinocytes.

Such significant increase in the levels of
stress-related hormones and serotonin against
the background of the increased morpho-
functional activity of pinealocytes (overpro-
duction of indolamines), adrenal and posterior
pituitary neuroendocrinocytes leads to the
exertion of all regulatory systems, behavioral
responses due to compensatory abilities of the
body, and creates a high risk of pathological
processes. Signs of apoptosis in the pineal
gland («empty» areas in the pineal tissue),
adrenal medulla (apoptotic bodies) and
posterior pituitary gland (tissue is rich in
macroglia) indicate the development of
atrophization.

Table 1

The content of serotonin and catecholamine in blood serum of animals against
the background of caffeinated energy drink administration (Me [25 %; 75 %])

203,9 [197,1; 209,7]

Grouns Serotonin, Norepinephrine, Epinephrine,
P nmol/l nmol/I nmol/I
Control group 12,44

0,86 [0,82; 0,88]

(n=10) [12,06; 12,84]
Experimental group 596,2 [578,7; 612,7] 24,34 [22,76; 25,10 2,62 [2,30; 2,94]
(n=10) p <0,0001 p <0,0001 p < 0,001

Notes: 1. n is the number of animals in the group; 2. p is a significance compared to the control group

CONCLUSIONS

1. Oral consumption of energy drinks during
two weeks by experimental animals led to
morphological changes in the pineal gland
(prevalence of indolamine-producing
pinealocytes), an increased load on these cells
and probably their faster and frequent
apoptosis. The number of pinealocytes in the
pineal gland decreases and their morpho-
functional load increases.

2. Short-term administration (14 days) of
caffeinated energy drinks affects the
morphofunctional state of posterior pituitary,
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which can be highly likely interpreted as a
result of overproduction of vasopressin.

3. Overproduction of serotonin by pynea-
locytes and catecholamine by adrenal glands is
confirmed by their higher levels in blood serum
of animals after the two-week-long intake of
energy drinks compared to the control group.

PROSPECTS FOR FUTURE STUDIES

It is promising to study effects of caffeinated
energy drinks on the morphofunctional state of
other brain structures and features of
neurotransmitter metabolism in them.
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COEXISTANCE OF DIABETES MELLITUS AND THYROID
DISORDERS: A VIEW ON DYSFUNCTION OF THE ENDOCRINE
SYSTEM

Adu Albert Asare’, Daniel K. Sam?, Adeyemi Adedayo M., Makharynska O. S.

LV. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Cape Coast Teaching Hospital, Ghana

Thyroid disorders in patients with diabetes mellitus were studied in 196 patients, divided into 4 main
groups (hyperthyroidism in patients with diabetes, hypothyroidism in patients with diabetes, euthyroidism in
patients with diabetes and diabetes patients without any thyroid pathology). It was found that diabetes and
thyroid disorders have been shown mutually influence on each other and proved associations between both
conditions. Compensation of thyroid function due to adequate therapy leads to controlled hyperglycemia,
positive arterial hypertension disease mode and better diabetes mellitus outcome.

KEY WORDS: Diabetes Mellitus, thyroid dysfunction, comorbidities, arterial hypertension, complications

CHIBICHYBAHHSA IIYKPOBOI'O JIABETY 13AXBOPIOBAHHbD IIIUTOBUIHOI 3AJIO3M:
MO HA JUC®YHKIIIIO EHJIOKPUHOI CACTEMHU

Ay Anvéepm Acape', Januensv K. Cem?, Adeitemi Adedaiio M.*, Maxapuncoka O. C.!
! XapkiBcpkuii HanionansHuit yrisepcuter imeni B, H. Kapasina, M. XapkiB, Ykpaina
2 Kaiin Koacr Tiuin Xocmitan, ['ana

Bynu BUBUEHI 0COOJIMBOCTI BILIMBY MOPYIIEHb HIMTOBUIHOI 32JI03M Y XBOPHX Ha I[yKpoBuii fniaber y 196
TAII€HTIB, sIKi OYyIIK po3/isieHi Ha 4 OCHOBHI TPyIH (TiMEPTUPE03 Y XBOPUX Ha I[YKPOBHH JliabeT, TinoTHpeo3 y
TAIIEHTIB 13 IYKPOBUM J11a0ETOM, €yTHPE03 Yy MAlLli€HTIB 13 IyKPOBHM J1ia0eTOM Ta MalieHTH 3 aiadeTom 0e3
OyIb-SKOI MaTOoJOrii MUTOBUIHOI 3a1031). Byilo BCTaHOBIIEHO, IO IyKPOBUIA /ia0eT i po3Jiajn HIMTOBUIHOL
3aJI03M B3a€MHO BIUIMBAIOTh OJIMH HA OJHOTO 1 MiATBEP/PKEHO acoIliallilo Mik 000Ma 3aXBOPIOBaHHSIMHU.
Komrmencariist ¢pyHKIIT IIMTOBUIHOI 3aJI03H 32 PaxXyHOK aJeKBAaTHOI Tepamii NPU3BOJUTH JO KOHTPOJIbOBAHOI
rimepririkemii, moJermeHol Tedii apTepiaibHOl TinepTeH3ii y TaKMX XBOPUX 1 3HW)KEHHS KITBKOCTI HEraTHBHUX
HACJII/IKIB 3aXBOPIOBAHHSI.

K/IIO90BI CJIOBA: uykpoBuii pmiaber, AMC(YHKIiS HIMTOBUAHOI 3aJI03M, CYIIYTHI 3aXBOPIOBaHHS,
aprepialibHa TillepTeH3isl, YCKIaJHEHHS

COCYLECTBOBAHUE CAXAPHOI'O JMABETA U PACCTPOICTB IIUTOBUAHOM
'KEJIE3BI: B3TJISI] HA I C®YHKIIAIO SHIOKPUHHOI CUCTEMBI

Aoy Anvbepm Acape', Janusnws K. Com?, Adeiiemu Adeoao M., Maxapunckasn E. C.!
! XapbKOBCKUI HaLIMOHAJIBbHBIN yHUBepcuteT uM. B. H. Kapa3una, XaprkoB, YkpanHa
2 Keiin-Koct Tuuun rocnuTank, ['ana

BeuiM M3y4eHbl 0COOCHHOCTH BIIMSHHMS 3a00JICBaHMII IMUTOBHIHOM jKeNe3bl Ha TAlMeHTOB C CaxapHbIM
mraberoMm y 196 manmeHToB, pa3AeineHHbBIX Ha 4 OCHOBHBIC TPYIIBI (THIIEPTHPEO3 Y MAUEHTOB ¢ AHa0eToM,
THITOTHPEO3 Y MAMEHTOB C AUA0ETOM, SYTHPEO03 y MAIMEHTOB C JHa0eToM M OOIBHBIE C CaXapHBIM JHa0eTOM
0e3 KaKoh-JIM0O MaTOJIOTUH IIIUTOBUAHOMN eJe3bl). bbito mokaszano, 4ro quader 1 3a00eBaHUs IIIUTOBUTHON
JKeNe3bl B3aMMHO BIMSIOT JPYr Ha JApyra W IOATBEPXKACHa acCOLMALMS MEXIY OOOUMH COCTOSHHUSIMHU.
KomneHcarmsi (yHKIMM IOUTOBUIHOM JKeNMe3bl BCIEICTBHE aJCKBAaTHOM TepalnMd HOPUBOIUT K
KOHTPOIIUPYEMOW THIIEPIIIMKEMHH, Oojee JErKoMy TSUCHHIO apTepUalibHOM T'MIEPTEH3UH M YMEHBIICHHUIO
YaCTOTHI TSHKEINIBIX HCXOJ0B 3a00/ICBaHNSL.

© Adu Albert Asare, Daniel K. Sam, Adeyemi
Adedayo M., Makharynska O. S., 2018 12
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K/IIFOYEBBIE CJIOBA: caxapHblii qua0eT, IUCQYHKIMS IIUTOBHIHOW JKENE3bl, COIYTCTBYIOIINE
3a0oeBaHus, apTepruaIbHas TUIIEPTEH3HS, OCTIOKHEHHUS

INTRODUCTION

Diabetes mellitus (DM) and thyroid
dysfunction are two the most common
endocrine disorders diagnosed and found in
different ages and subgroups of patients
worldwide. Both of them influence clinical
course of each other. The total prevalence of
DM is increasing day by day and World Health
Organization is declared DM rate about
366 millions in 2030 in the world, affecting
4,4 % of all age groups [1]. Thyroid disorders
can have a major impact on glucose control,
and untreated thyroid disorders affect the
management and clinical course of diabetes in
patients. The frequency of thyroid dysfunction
in diabetic patients is higher than in the general
population: according to the American Diabetes
Association’s 2016 Standards of Medical Care
in Diabetes autoimmune thyroid disease occurs
in 17 to 30 percent of people with DM type 1.
A recent studies data in 10 920 patients with
DM showed that a mean frequency of thyroid
disease is around 11 % [2]. The pathophysio-
logical basis of this association rests on a
complex interaction of common signaling
pathways and, in the case of type 1 diabetes and
autoimmune thyroid disease [1], as result of the
impact of particular environmental factors on
individuals with genetical susceptiblity, which
leads to loss of self-tolerance and there by
triggering disease or a linked genetic suscep-
tibility for both thyroid disease and DM [3].

OBJECTIVE

The aim of the current study was to
investigate the influence of thyroid gland
dysfunction on patients with diabetes mellitus.
Can present interactions between two
endocrine diseases lead to increasing of the
severity of the patient’s health state and loss of
hyperglycemia effective control?

MATERIALS AND METHODS

In our retrospective study were included
196 patients (65 men, 33 % and 134 women,
68 %) diagnosed with diabetes mellitus, treated
in 13 Kharkiv city hospital, Ukraine, with or
without thyroid disorders (36 patients with
hypothyroidism, 6 patients with hyperthyroid-
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dism, 51 patient with euthyroidism and 106
patients with diabetes mellitus itself). All
diagnoses were maiden and confirmed by
13 Kharkiv  city hospital endocrinologist
previously according to criterias of the main
treatment protocols of the Health Ministry of
Ukraine and WHO [4]. Patients were divided
into 4 study groups: (1) DM in patients with
hypofunction of thyroid gland (mean age 62 + 2
years, 2 patients with DM 1 and 34 patients
with DM 2 type); (2) diabetes in patients with
hyperfunction of thyroid gland (mean age 71 £
3 years, 0 patients with DM 1 and 6 patients
with DM 2 type); (3) diabetes in patients with
compensated function of thyroid gland (mean
age 62 + 2 years, 3 patients with DM 1 and
48 patients with DM 2 type) and (4) diabetes
mellitus patients without dysfunction of thyroid
gland (mean age 63 + 1 years, 9 patients with
DM 1 and 97 patients with DM 2 type). All
groups were equal by gender, age, duration of
DM and quantity of patients with diagnosis DM
1type and 2type inside of each group (see
table 1). These parameters were analysed:
levels of fasting blood glucose, HbALlc,
creatinine, blood pressure, incidence of the
main diabetes complications in all groups,
appearance and  severity of  Arterial
Hypertension (AH). Exclusion criterias were:
patients with neoplasia and paraneoplastic
syndrome, diffuse diseases of connective
tissues, cardiomyopathy of any genesis,
tuberculosis or other opportunistic infections,
alcoholics or drug addicted patients, psychiatric
disorders. Duration of DM was equal in all
groups (7£1 (1) vs 7£3(2)vs 81 (3)vs 7=
1 (4) vyears relatively). Diagnosis Arterial
Hypertension was present in 189 patients in the
study (96 %) and all of them received
antihypertensive treatment according to national
guidelines and hypertension degree with 5 main
antihypertensive drug classes. Diagnosis AH
stage 1 was maden in 99 patient’s cases (50 %
of patients in the study, 14(1) vs 1(2) vs 27(3)
vs 57(4) respectively), AH stage 2 in 11
patients in the study (6 % of patients in the
study, 2(1) vs 0(2) vs 3(3) vs 6(4) respectively),
AH stage 3 in 33 patients in the study (17 % of
patients in the study, 10 (1) vs 6(2) vs 2(3) vs
15(4) respectively), see table 1.
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Table 1

Study groups description (data has been presented as absolute count (percentage); age, systolic and
diastolic pressures and duration of DM are represented as mean + standard error of mean)

DM + DM + DM + DM
Demographic Variables Hypothyroidism | Hyperthyroidism | Euthyroidism | 4 group P-value
1 group 2 group 3 group (106
(36 patients) (6 patients) (51 patients) | patients)
Male 15 (42 %) 1(17 %) 13 (25 %) 36
(34 %)
Sex 70 0.348
0 0 0
Female 21 (58 %) 5 (83 %) 38 (75 %) (66 %)
Age 62 +2 71+3 62+2 63+ 1 0.336
Type 1 2 (6 %) 0 (0.0 3 (6 %) 9 (9%)
DM types 97 0.796
0, 0, 0,
Type 2 34 (94 %) 6 (100 %) 48 (94 %) (91 %)
SAP 161 +6 148 £ 2 142 +£2 146 £ 2 < 0.05
DAP 97 +4 83+ 5 80+ 1 86 + 1 <0'1000
Duration of
DM (years) 7+1 7+3 8+1 7+1 0.836
Normal BP 0 (0.0 0 (0.0 1(2 %) 6 (6 %)
Pre- . 0 22 2-1,34
hypertension 10/ (27 %) 0(0.0) 18 (35 %) (20 %) -<0.05
Hypertension 0 0 0 57 1-4-
groups Stage 1 14 (39 %) 1 (17 %) 27 (53 %) (54 %) 0.02
1-3-
Stage 2 2 (5%) 0 (0.0) 3 (6 %) 6 (6 %) 0.001
15
0, 0, 0,
Stage 3 10 (29 %) 6 (83 %) 2 (4 %) (14 %)

The data is entered into Microsoft Excel
database 2010. Statistic evaluation of the results
was performed in Statistica program by
parametric methods to estimate the mean (M)
and standard error of mean and non-parametric
Student's T-test. Study limitations: small groups
of patients with thyroid disorders in
combination with DM.

RESULTS AND DISCUSSION

Despite the fact that all groups were equal
by the main parameters list, we noticed that the
prevalence of combined DM - thyroid
pathology in female patients was higher in each
group (1-3 groups in our study). In scientific
medical sources indicated that usual prevalence
of DM-thyroid pathology combination is in two
fold higher in woman subgroup that in men,
which is corresponds to results in our study [2].
Levels of BP, both systolic and diastolic, in
patients with hypothyroidism group (1), despite
antihypertensive treatment prescribed for all

patients, were statistically higher than in other
groups. It can be explained by the fact that in
patients with Hypothyroidism T3 hormone
deficiency leads to peripheral vasoconstriction
with increased arterial stiffness, which is an
important determinant of arteriosclerosis and
changes in arterial wall elasticity [5]. Also
increasing of systolic and diastolic BP may
stimulate changes inside of the arterial wall
with  further reducing of elasticity and
increasing of the wall stiffness. In this group of
patients (1) and also in patients with
combination of Hyperthyroidism and DM
(2group) quantity of patients with 3 stage of
Avrterial Hypertension by WHO classification
with  the highest prevalence of AH
complications  were  higher than in
uncompromised function of thyroid gland
groups (3, 4). This possibly can be explained by
the main effects of thyroid hormones as
increased B-adrenergic activity with heart rate
and cardiac contractility increasing, increasing
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of systolic and mean pulmonary artery
pressures, cardiac output, diastolic relaxation,
appearance  of atrial arrhythmias and
myocardial ~oxygen  consumption.  Also
increased density of P-adrenergic receptors in
the renal cortex usually results in increased
plasma renin, angiotensin 1I, and serum
angiotensin converting enzyme levels especially
in DM patients with compromised function of
kidneys, micro and macrovascular DM
complications present [6].

Incidence of the main DM complications as
stroke, myocardial infarction (MI), diabetic
nephropathy (DN) and chronic heart failure
(CHF) were investigated in our study. So stroke
incidence were significantly higher in DM
+Hyperthyroidism group (1) comparing with
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Hypothyroidism group patients (2), but there
were no significant difference between (2)
group and groups with uncompromised thyroid
function despite prevalence of stroke incidence
in 2™ group (83 % (2) vs 2%(3) vs 3% (4)
respectively) (see table 2). Hyperthyroidism as
well-known disorder associated with an
increased risk of atrial fibrillation (AF)
especially among 60 years or older patients and
due to AF also with the high risk for
cardioembolic events as a cause of stroke [7] in
presence of compromised endothelial function,
dyslipidemia, insulin resistance, microvasculo-
pathy in DM patients may lead to increased
incidence of stroke events especially ischemic
one in patients with DM comparing with other
groups.

Table 2

Levels of DM complications in study groups

1group 2 group

Complications (patients, %) (patients, %)

3 group 4 group
(patients, %) (patients, %) P

Stroke 2 (5 %) 5 (83 %)

1-2 groups —

12 %) 3 (3%) 00000

MI 2 (5 %) 0(0.0)

2 (4 %) 2 (1.8 %) > 0.05

Diabetic

nephropathy 21 (58 %) 6 (100 %)

1-2 groups —
0,03

2—4 groups —
0,02

20 (39 %) 60 (57 %)

CHF 29 (80 %) 6 (100 %)

1-4 groups —
0,04
1-2 groups —
0,001
2—4 groups —
0,01
2-3 groups —
0,005

36 (70 %) 66 (62 %)

No significant difference was found in study
groups in incidence of MI, which can be
explained by small quantity of patients with
thyroid pathology presented in the study. But if
we talk about diabetic nephropathy, were found
statistically significant prevalence of DN in
hyperthyroidism group (2) patients comparing
with hypothyroidism group (1) and patients
with DM without thyroid pathology (4).
Incidence of DN was higher in 2" group too,
comparing with euthyroidism group (3), but
difference was not significantly higher (100 %
vs 39 % respectively). Diabetic nephropathy is
one of the most common microvascular
complications of diabetes mellitus and several
clinical studies show that thyroid dysfunction is
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related to renal  disease,  especially
hypothyroidism. Thyroid dysfunction causes
remarkable changes in renal blood flow,
glomerular filtration rate, tubular secretory and
absorptive capacity, electrolyte pumps, and
kidney structure [8]. Recent studies suggest that
hyperthyroidism results in increased filtration
pressure because of intra-glomerular hyperten-
sion and hyperfiltration. Also it may lead to
proteinuria appearance, one of the main factors
of direct renal injury and hyperthyroidism-
induced increased mitochondrial  energy
metabolism along with down-regulation of
superoxide dismutase contributes to the
increased free radical generation and
consequent renal injury too [9]. But also this
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result can be explained by limitation of our
study — only a few patients in 2" group. This
fact despite equality of all groups by main
parameters may influence the result.

Moreover, thyroid dysfunction can be
counted as risk factor of CHF appearance.
Untreated hyperthyroidism as hypothyroidism
too has been reported as a common cause of
CHF. Persistent subclinical thyroid dysfunction
has recently been associated with the
development of CHF in patients with and
without underlying heart disease [6]. In our
study CHF incidence were significantly higher
in hyperthyroidism group (2) comparing with
other 3 groups (100 % (2) vs 80 % (1) vs 70 %
(3) vs 62% (4) respectively). Otherwise,
prevalence of CHF episodes in hypothyroidism
group (1) was significantly higher too
comparing with DM group without thyroid
diseases present (4) (see table 2). In multiple
studies has been demonstrated that the heart is
particularly vulnerable to the reduction in local
T3 levels which is essential to preserve both
cardiac morphology and performance in adult
life [6]. Thyroid hormones also increase cardiac
output by affecting stroke volume and hear rate,
several important cardiac structural and
functional proteins are transcriptionally regu-
lated by Ts, thyroid hormone regulates the
transcription of pacemaker-related genes and
hyperpolarization-activated cyclic nucleotide-
gated channels 3 and 4 and guanine nucleotide
regulatory proteins. Furthermore, hyperthyroid-
dism is characterized by a high cardiac output
state with a remarkable increase in heart rate
and cardiac preload and a reduction in
peripheral vascular resistance, resulting in a
hyperdynamic circulation and increased risk of
atrial arrhythmias and cardiac death [10]. Other
studies proved that due to decreased aMHC
expression and increased PMHC expression
hypothyroidism causes cardiacatrophy and may
lead to chamber dilatation and impaired
myocardial blood flow [11]. All these factors
make the heart vulnerable in case of thyroid
disorders present especially in DM patients
with high incidence of atherosclerosis and
arterial hypertension, presence of microvas-
culopathy and DN.

Optimal hyperglycemia control is the key-
task in treatment of DM that helps to avoid the
appearance of the main complication of DM,
make lesser severity of disease, reduce
mortality and improve prognosis for the
patient’s life. In our study we found that fasting
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blood glucose levels were markedly raised in
both thyroid disorders (10.18 + 0.72 mmol/l in
(1) and 16.25 £ 3.07 mmol/l in (2) vs 9.07 £
0.35 mmol/l in (3) and 9.21 £ 0.39 mmol/l in
(4)), but significantly higher these levels were
only if comparing (2) group level with (3) and
(4) groups of patients with uncompromised
function of thyroid gland (p-0.02). Similar
situation was in comparing of HbAlc group
levels as marker of hyperglycemia control
during last 3 month. We found that HbAlc
levels were markedly raised in both thyroid
disorders (7.73 + 0.29 % in (1) and 7.48 +
0.81 % in (2) group vs 6.89 = 0.17 %in (3) and
6.95 + 0.11 % in (4) ), but significantly higher
these levels were only if comparing (1)
hypothyroidism group level with (3) and (4)
groups of patients with uncompromised
function of thyroid gland (p-0.01). Non-optimal
hyperglycemia control in this patient’s group
and could be explained by increased insulin
resistance, due to reduced rate of insulin
degradation in hypothyroidism which may
lower the exogenous insulin requirement.
Otherwise, uncontrolled hyperglycemia may
lead to an impairment in peripheral conversion
of T4 to T3, reducing of T3 levels and
worsening of hypothyroidism outcome with
enlarged dosages of replacement therapy
needed. Studies done in hypothyroid patients
showed elevated HbAlc not only in the
presence of diabetes but also in non-diabetic
subjects. Whereas, both clinical and subclinical
hypothyroidisms have been recognized as
insulin resistant states [12]. In hyperthyroidism
patients, the hyperglycemia may improve with
treatment  of  thyrotoxicosis.  Otherwise,
underlying  hyperthyroidism  should  be
considered in diabetic patients with unexplained
worsening hyperglycemia due to the increase in
glucose gut absorption mediated by the excess
thyroid hormones, the half-life of insulin is
reduced most likely secondary to an increased
rate of degradation and an enhanced release of
biologically inactive insulin  precursors,
increased lipolysis. Restoration of euthyroidism
will lower blood glucose level [13]. In our
study we also found existence of middle-
strength positive (0,5) correlation between
HbAlc level and creatinine levels in group of
DM-+Hyperthyroidism (2) patients with (higher
level of HbAlc is — higher level of creatinine
will be), which proves strong interactions
between both endocrine disorders. From one
hand, the kidneys play a role in glucose



homeostasis, in patients with DM decreased
renal gluconeogenesis, microvascular changes,
decreased insulin clearance, and inflammation-
induce insulin resistance is a base of renal
injury in patients with DM [14]. From other
hand, hyperthyroidism is a risk factor of kidney
injury with kidney function impairment and
further glucose homeostasis worsening despite
treatment prescribed.

CONCLUSIONS

1. Diabetes and thyroid disorders have
been shown to mutually influence each other
and associations between both conditions have
long been reported. Compensation of thyroid
function due to adequate therapy leads to
controlled hyperglycemia, less frequency of
DM and better DM outcome

2. Hyperthyroidism as hypothyroidism
impairs glycemic control in diabetic subjects,
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but hypothyroidism patients alter carbohydrate
metabolism with inability to gain stable com-
pensation of DM compering with euthyroidism
and DM without thyroid dysfunction.

3. Despite increased levels of BP, both
systolic and diastolic, in patients with
hypothyroidism group, prevalence of AH 3"
stage and AH complications were significantly
higher in hyperthyroidism which requires more
strict control of blood pressure levels and AH
treatment in this group of patients.

PROSPECTS FOR FUTURE STUDIES

It seems appropriate and important to study
influence of DM course on thyroid function
control and possible interactions between
medication using in treatment of both disorders
in the aim of improvement of diseases course,
decreasing of complications and increasing of
survival rate.
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INFLUENCE OF THE TOTAL POWER OF THE HEART RATE
VARIABILITY SPECTRUM ON THE SPECTRAL PARAMETERS
DISTRIBUTION IN PATIENTS WITH ARTERIAL HYPERTENSION
IN A PACED BREATHING TEST

Golubkina E. O., Yabluchansky M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

To determine the effect of the total power (TP) of the heart rate variability (HRV) spectrum on the
distribution of high, low and very low frequency waves, 40 patients with arterial hypertension (AH) at the age
of 58 + 9 years were divided into 5 groups according to the degree of TP decrease in the initial stage of the
test: 1% — more than 3000 ms?; 2nd — 3000-2000 ms 3rd — 2000-1000 ms?; 4th — 1000-500 ms?; 5th — less
than 500 ms®. To assess HRV parameters in each group, 3 stages of the paced breathing test with a double
(light and sound) metronome were evaluated; the hardware and software complex «Cardiolaby» («HAI-
Medica») was used. The distribution of the parameters was estimated taking into account the median, 25 and
75 quartiles. To estimate the differences between the statistical samples, the nonparametric Mann-Whitney
U-test was used, as well as the Craskell-Wallis criterion. Statistically significant differences were considered
between the data at a value of p < 0.05. It was found that the greater is the degree of TP reduction, the more
significant is the autonomic imbalance, as well as the decrease in the influence of paced breathing on the
regulation of the heart rhythm; at TP values below 1000 ms® not only the parasympathetic component
decrease is observed, but also the transition from sympathicotonia to the neurohumoral factors prevalence.

KEY WORDS: arterial hypertension, heart rate variability, paced breathing

BILJIMB 3AT' AJIbHOI MMOTYKHOCTI CIEKTPY BAPIABEJIbHOCTI CEPIIEBOI'O PUTMY
HA PO3IOJLJI CIIEKTPAJIBHUX ITOKA3HHUKIB Y ITAINIEHTIB 3 APTEPIAJIBHOIO
I'IITEPTEH3I€IO B ITPOBI 3 METPOHOMI3OBAHUM JIUXAHHSAM

T'onyokina €. O., Aonyuancoekuii M. 1.
XapkiBchKuii HanioHanpHUH yHiBepcuTeT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

Jnis BU3HAa4YeHHs BIUIMBY 3araibHoi noTyxHocti (TP) cnekTpa BapiabenbHOCTi cepiieBoro putmy (BCP)
Ha PO3MOJINI XBHJIb BHCOKOI, HU3bKOI 1 Jy)k€ HU3bKOI 4acToTu 40 MaIlieHTIB 3 apTepialibHOI0 TiMepTEH3IE0
(AD') y Bimi 58 £ 9 pokiB Oynu po3aiiieHi Ha 5 Tpyn 3a cryneHsMu 3HkeHHs: TP Ha ¢oHOBOMY ertami npodu:
1a — Ginbie 3000 mc?; 2a — 3000-2000 mc’; 3151 — 2000-1000 MC’; 4a — 1000-500 mc?; 5a — mene 500 mc?
st oninku noka3HukiB BCP B koxkHi# rpymi oliHIOBanucs 3 eranu IpoOu 3 METPOHOMI30BaHUM JTUXAHHSM 3
NOABIHUM (CBITJIOBHM 1 3BYKOBHM) METPOHOMOM; BHKOPHUCTOBYBAaBCS IIPOrPAaMHO-allapaTHUH KOMIUIEKC
«Kapnionab» («XAl-Menuka»). Po3nopin MOKa3HUKIB OI[IHIOBAaBCSA 3 ypaxyBaHHAM Memianu, 25 1 75
kBapTiiei. [ omiHky BiAMIHHOCTEH MiXK BUOIpKaMH BHKOPHCTOBYBAIIUCS HemapaMeTpudeckuii U-kpurepiit
Manna-Yithi, a Takox kpurepii Kpackemna-Yonecca. CTaTHCTHYHO 3HAYYIIMMU BBaXKAJUCS BiIMIHHOCTI
MiX JaHuMu Tipu 3Ha4deHHi P < 0,05. Bymo BcraHOBNIEHO, M0 YMM OibIle CTYMiHD 3HIDKEHHS TP, TrM Oinbin
3HAYYIIUM € aBTOHOMHHUH IUCOAJIaHC, a TaKOK 3HIDKEHHS BIUIMBY METPOHOMI3allii IUXaHHS Ha PEryJrLito
CepIeBOro puTMy; mpH 3HadeHHsx TP mmwkde 1000 mc? crocrepiraeTbes He TiTBKM MAZiHHS MOTYKHOCTI
MapacUMIATUIHOL JIAaHKH, a i Tepexif] BiJ CHMIIATUKOTOHII IO IepeBaskaHHs HEHporyMopaibHUX (paKkTopiB.

K/TIO490BI CIIOBA: aptepianbHa TimepTeH3is, BapiaOeNbHICTh CEpPIEBOIO PUTMY, METPOHOMIi30BaHE
JIMXaHHSA
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BJIMSIHUE OBIIEA MOIITHOCTHU CIIEKTPA BAPUABEJILHOCTH
CEPJIEYHOI'O PUTMA HA PACIIPEJEJIEHUE CIEKTPAJIbHBIX IIOKA3ATEJIENA
Y HAIIUEHTOB C APTEPUAJIbHOI T'MIEPTEH3UEN B IIPOBE
C METPOHOMMU3UPOBAHHBIM JbIXAHUEM

T'onyoxkuna E. A., Aonyuanckuir H. U.
XapbKOBCKUI HalmoHanbHbIN yHUBepcuTeT uMenu B. H. Kapasuna, r. XaprekoB, YkpanHa

Jns onpenenenust BiusiHust obuield MomHoctr crnektpa BCP (TP) Ha pacnpeneneHne BOJH BBICOKOM,
HU3KOM U OueHb HU3KOH "acToThl 40 MaIMEeHTOB ¢ apTepuanbHOi runeptensucii (Al') B Bo3pacte 58 + 9 jer
OBUTH pa3JIeNieHbl Ha 5 TPYII 0 cTeneHsM cHibkeHus TP Ha ¢oHOBOM 3Tane mpoOkr: 1 — 6omee 3000 Mc?; 25
—3000-2000 mc?; 35 — 2000-1000 mc?; 45 — 1000-500 mc?; 551 — menee 500 mc?. JIs1 oIleHKH moKka3aTenei
BCP B kaxIoil rpymie OICHHUBAIKNCH 3 3Tama MpoObl ¢ METPOHOMH3UPOBAHHBIM JIBIXaHHEM C JIBOHHBIM
(CBETOBBIM M 3BYKOBBIM) METPOHOMOM; HCIIOJIb30BAJICS MPOTrPaMMHO-aIIapaTHIH KoMIuieke «Kapanonaby
(«XAU-Menukay»). Pacnpenenenne nokasaTeneil OLlEHUBAIOCH C YUETOM MeauaHbl, 25 u 75 kBapTmie. s
OLICHKH Pa3JIM4Ui MEKIY BBIOOPKAMH HCIIOIb30BAUCH Hemapamerpuueckuii U-kputepuit ManHa-YuTHH, a
Takke kpurepuii Kpackemna-Yomecca. CTaTUCTUYECKH 3HAYUMBIMU CUMTAIHACh PA3IUYMs MEKIY NaHHBIMU
nipu 3HaueHun P < 0,05. Bputo ycraHOBIIEHO, YTO YeM OOJIbIIIE CTEICHb CHKEHU TP, TeM Oonee 3HAYMMBIM
SIBIIICTCS. aBTOHOMHBIN JTHCOATaHC, a TAaKXKE CHIDKCHUE BIUSHHS METPOHOMU3AIMU JBIXaHUS HA PETYJISIIIHIO
CepJIeYHOro putMma; npu 3HadeHusx TP wHmwke 1000 Mc® HAGIIIOAeTCs He TONBKO IMAJEHHE MOIIHOCTH
[apacuMIIaTHYECKOrO 3BEHa, HO M Iepexoi OT CHMIATHKOTOHHMU K INPEBAIMPOBAHUIO HEHPOryMOpPaIbHBIX
(bakTopoB.

KIIFOYEBBIE CJIOBA: aprepuanbHas THUNEPTEH3Ms, BapuaOelbHOCTh  CEPIEYHOr0  pPUTMA,
METPOHOMU3UPOBAHHOE JIbIXaHHE

the redistribution of HRV components with an
INTRODUCTION increase in sympathetic and neurohumoral
Frequency analysis of heart rate variability  influences, mainly due to a decrease in the
(HRV) in patients with arterial hypertension  parasympathetic component of the HRV
(AH) provides ample opportunities to study the  spectrum. However, studies aimed at studying
functional features of cardiac activity the effect of reducing the total power of the
regulation, the determination of sympathovagal HRV spectrum on the distribution of spectral
relationship, and the influence of neurohumoral ~ components and the degree of aggravation of
factors on the pathological links of arterial  cardiac regulation imbalance in hypertension
hypertension [1-2]. The paced breathing test  have not been performed.
allows study the functional state of the The aim of this article is to determine the
cardiovascular system dynamically, which is  severity of sympathovagal imbalance, as well as
especially important for diagnostics and changes in the ratio of frequency HRV
monitoring of patients with AH [3-4]. parameters depending on the degree of decrease
One of the most important components of in TP in patients with essential arterial
HRV is the total power of its spectrum (TP), hypertension in a paced breathing test.
which includes the full spectrum of heart rate
variability frequencies, reflecting the total MATERIALS AND METHODS
vegetative  (autonomous) effect on the 40 patients (18 men, 22 women) with
regulation of cardiac activity. According to the  essential hypertension aged 58 + 9 years were
clinical protocols of the European Cardiology  examined including: patients with AH 1 degree
Society [5], the frequency range for TP isupto  — 14 (35 %), AH 2 degrees — 21 (52.5 %) and
0.4 Hz, and the normal values are defined as AH 3 degrees — 5 (1.25%) respectively;
3466 + 1018 ms®. The fluctuations of this  patients with stage | — 7 (17.5 %), stage Il — 33
parameter reflect the general functional state  (82.5%); the average duration of arterial
and adaptive capabilities of the organism, being  hypetension — 6 & 5 years. The newly diagnosed
an indicator of pathological changes and  AH was detected in 1 patient (2.5 %).

regulatory failures. Inclusion criteria: grade 1-3 arterial hyper-
According to the studies [5-8] in patients tension, stage I-1I with stable angina pectoris I-
with arterial hypertension, [the total power of  1ll FC, chronic heart failure 1-11 stage | FC.

the spectrum] TP is usually reduced, as well as
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Exclusion criteria: acute  myocardial
infarction, unstable angina, chronic heart failure
IV FC, implanted pacemakers, acquired heart
valve defects, rhythm disturbances, endocrine
diseases  (diabetes, thyrotoxicosis, etc.),
exacerbation of somatic diseases, stroke, acute
hypertensive encephalopathy, vascular
dementia.

The blood pressure was measured with a
Microlife BP AG1-20 tonometer according to
Korotkov's method. Clinical diagnosis of
hypertension was made in accordance with the
recommendations of the Ukrainian Association
of Cardiology [9]. Calculation of HRV
parameters was made using the software
«Cardiolaby («HAI-Medicay).

Methods of HRV study: a test with paced
(metronomized) breathing with a double (light
and sound) metronome. Test conditions: test
was performed in the morning hours (from 9.00
to 12.00 in a separate room with a room
temperature of 20-22°C); before the test,
patients abstained from smoking, drinking
coffee and alcoholic beverages.

Protocol for paced breathing test:

1. Initial stage at rest — 5 minutes;

2. Deep controlled breathing with a
frequency of 6 times / min — 5 minutes;

3. Recording after breathing (recovery) —
5 minutes.

In the first initial resting stage the patients
were maintained at rest breathing freely in
familiar to them rhythm and depth of breathing
for 5 minutes to ensure that a true resting HRV
values were obtained; in the second stage of
paced breathing patients were instructed to
perform breathing in breathing rate of 6 times
per minute with additional control of visual and
sound metronome for 5 minutes; in the third
final resting stage the patients were breathing in
a free manner for 5 minutes.

The results of the test were interpreted on
the basis of international standards (protocols of
the European Cardiological Society) [10]. The
values of TP (total power of the HRV
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spectrum), low frequency wave LF (0.04—
0.15Hz), very low frequency wave VLF
(<0.04 Hz), high frequency wave HF (0.15—
0.4 Hz), and LF / HF index the power of low-
frequency waves to the power of high-
frequency waves). These parameters were
estimated in absolute and normalized units.

Depending on the degree of decrease in the
TP at the initial stage of the test, the patients
were divided into 5 groups: 1 — more than
3000 ms® was detected in 3 patients (7.5 %); 2 —
3000-2000 ms® in 3 patients (7.5 %); 3rd —
2000-1000 ms® in 12 patients (30 %); 4th —
1000-500 ms® in 13 patients (32.5 %); 5th —
less than 500 ms? in 10 patients (25 %). In each
group, all 3 stages of the test were evaluated.

During the statistical processing of data
Microsoft Excel 7.0 software was used. In each
group, the median, 25 and 75 quartiles were
determined to evaluate the distribution of the
parameters. To estimate the differences between
the test samples, the nonparametric Mann-
Whitney U test was used, as well as the
Craskell-Wallis criterion. Statistically signify-
cant differences were considered between the
data at a value of p < 0.05.

RESULTS AND DISCUSSION

The results of the distribution of spectral
HRV parameters at different levels of TP
reduction in patients with arterial hypertension
are presented in table 1.

In the first group of patients, low-frequency
influences prevailed in the initial stage of the
test (p < 0.01), and LF / HF values indicated a
pronounced sympathicotonia (LF/HF-6.18
[3.6, 6.9]). At the same time, the contribution of
low-frequency influences at this stage in groups
2, 3, 4 and 5 was less pronounced mainly due to
the prevalence of waves of very low frequency
(see Fig. 1). The HF parameter at the initial
stage was characterized by decreased values in
all study groups, which indicates the limitation
of the parasympathetic component in the
regulation of the heart rhythm (p < 0.01).
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Table 1

Spectral HRV parameters depending on the TP decrease in the paced breathing test

Spectral HRV

parameters Initial stage Paced breathing stage Resting stage
Group 1. TP >3000
LF, ms 2075 [1754, 2528]* 372 [303; 415.5] 1587 [1108; 2639]
VLF, ms 1479 [1383; 2416] 1000 [634; 1075] 2073 [1171, 2385]
HF, ms 272 [252; 1557] 3476 [2922;8200] 277 [193; 1272]
LF/HF 6.18 [3.6; 6.9] 0.110.07; 0.105] 5.73[3.68; 5.7]
Group 2. TP 3000-2000
LF, ms 731 [622.5; 829.3] 153 [95.3; 483] 574 [331.5; 793]
VLF, ms 992 [930.3; 1151] 376 [150; 631.5] 686 [549.5; 1012]
HF, ms 415 [349.5; 438.3] 1567 [875; 4301] 184 [143.2; 344]
LF/HF 2.01[1.76; 2.6] 0.11[0.105; 0.11] 2.3[1.6; 3.33]
Group 3. TP 2000-1000
LF, ms 312 [256.8; 435]* 220 [156.3; 412.31* 296 [211.3; 600]**
VLF, ms 614 [538.8; 912]* 508 [328.3; 598.5] 614 [539; 1053]*
HF, ms 203 [122.3; 246.8]* 2514 [1193; 4403]* 203 [108; 237.3]
LF/HF 2.8[1.14; 3.12] 0.13[0.08; 0.2] 2.7[1.09; 3.1]
Group 4. TP 1000-500
LF, ms 136 [109; 195]* 112 [76; 144]* 163 [122; 361]**
VLF, ms 331 [232; 404]* 346 [136; 534] 440 [280; 525]*
HF, ms 99 [37; 113]* 553 [325; 1352]* 93 [44; 160]
LF/HF 1.97[0.88; 2.97] 0.16 [0.13; 0.26] 1.95[1.39; 3.39]
Group 5. TP <500
LF, ms 86.5 [61.75; 105.8]* 74.5 [37.3; 150]* 156 [96; 241.3]**
VLF, ms 154.5 [123.8; 201]* 263 [160; 477.5] 360.5 [290; 484.8]*
HF, ms 59.5[22.5; 112.3]* 479 [335.8; 890]* 45 [29.5; 158.3]
LF/HF 1.63[0.97; 3] 0.15[0.09; 0.22] 2.38[1.8; 2.9]

Note. * p < 0.01, ** p < 0.05.

ELF EHF

The distribution of spectral indices at the initial stage,
depending on the decrease in the TP, %

VLF

51,5 53,75
45
33,25
28,08 26,15 26,5
20,2
18,25 ’
15,33 15,2 17,5
Group 1 Group 2 Group 3 Group 4 Group 5

Fig. 1. Distribution of spectral parameters at the initial stage of the paced breathing test,
depending on the decrease in TP, %
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At the stage of metronomized breathing,
high frequency waves dominated in all groups,
however the intensity of the parasympathetic
response to the paced breathing was not the
same depending on the degree of TP decrease:
thus, the maximum HF values were observed in
group 1, while the lowest values were recorded
in group4 and group 5 (p<0.01). As a

percentage, HF in the paced breathing stage was
81.33% in the first group, progressively
decreasing in groups 2, 3, and 4; in group 5, the
share of high-frequency influences was the
smallest and was determined as 55.9 %; Thus,
the difference between the fraction of high-
frequency waves in the first and fifth group was
25.4 % (Fig. 2).

81,33 77,75

The distribution of spectral indices at the paced
breathing stage, depending on the decrease in the
TP, %

mLF BHF EAVLF

70,5

57,69 55,9

6,3 8,5 9,7 8,5
- o | H o
Group 1 Group 2 Group 3 Group 4 Group 5

Fig. 2. Distribution of spectral indices at the stage of paced breathing,
depending on the degree of decrease in TP, %

Also at this stage, along with the
weakening of the parasympathetic response,
there was a shift towards increasing
neurohumoral influences in groups with
lower TP values.

At the resting stage in groupl low
frequency waves prevailed, however sympa-
thicotonia was less pronounced (LF / HF —
5.73 [3.68, 5.7]), mainly due to the ampli-
fication of VLF waves. The distribution of
spectral indices in the remaining groups was
characterized by the neurohumoral level of
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regulation of the heart rhythm: the proportion
of very low frequency waves in these groups
exceeded 50 %, while the low frequency
indices were slightly lower compared to the
initial stage. The HF values showed no gain
at the resting stage in all study groups, a
slight increase was observed in the second
and fourth groups, and in group 5, charac-
terized by the most pronounced neurohumoral
effects (VLF — 59, 3 %), a decrease in the
proportion of HF waves (Fig. 3).
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The distribution of spectral indices at the resting
stage, depending on the decrease in the TP, %

39,33

HLF EIHF EVLF

57,33

59,3
52,4 N

26,5

Group 1 Group 2

Group 3

Group 4 Group 5

Fig. 3. Distribution of spectral parameters at the resting stage of paced breathing test,
depending on the decrease in TP, %

The obtained data indicate that in patients
with arterial hypertension, low and very low
frequency waves play a leading role in the
regulation of the heart rhythm, which is also
confirmed by studies [3, 5-8]. At the same
time [6-8, 11] there is a limitation of
parasympathetic influences on management
of cardiac activity in patients with arterial
hypertension. The results of our studies
confirm these data. In addition, it was found
that the more the level of total power of the
spectrum decreases, the less pronounced is
the parasympathetic response to the paced
breathing. For example, at TP values of
2000-3000 ms? or more, the contribution of
high-frequency waves was significant (77—
81 %), while at values of the total power less
than 1000 ms?, the effect of metronomized
breathing on the regulation of the heart rate
decreased significantly with the values of HF
reflecting that (55-57 %). Simultaneously
with limiting the proportion of high-
frequency waves in the HRV spectrum, with
a decrease in total power, there was a
transition from the prevalence of sympathetic
HRV  components to  neurchumoral
mechanisms of heart rhythm regulation.
Consequently, the degree of reduction in TP
is an important factor associated with
aggravation of autonomous imbalance and
redistribution of spectral HRV parameters,
which affects the prognosis and course of
arterial hypertension.
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Thus, research in this field is a valuable
addition to the diagnostics and dynamic
monitoring of patients with hypertension and
is of interest for further study.

CONCLUSION

In patients with arterial hypertension,
there is a tendency of decrease in the total
power of the HRV spectrum, thus reflecting
the decreased functional capacity of heart
rhythm regulation.

The lower the degree of TP, the more
significant is the disturbance of HRV
regulation with a decrease in the
parasympathetic component of the heart rate
variability spectrum and the dominant
influence of sympathetic and neurohumoral
factors.

The influence of the paced breathing on
the heart rhythm regulation falls depending
on the decrease in the total power of the HRV
spectrum: at TP values below 1000 ms® not
only the parasympathetic component decrease
is observed, but also the transition from
sympathotonia to the neurohumoral factors
prevalence.

Decrease in TP can be considered as an
indicator of aggravation of autonomic and
neurohumoral regulation.

The paced breathing test allows determine
the basic level of cardiac activity regulation
and dynamic disruptions in the distribution of
HRV components in the metronomized
breathing, as well as the possibilities for
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restoring the regulatory balance of heart rate PROSPECTS FOR FUTURE STUDIES

variability, which is especially important in
the examination of patients with arterial
hypertension.

In the future, the study of neurohumoral
factors of HRV is promising, as well as the
distribution of spectral indices of cardiac
rhythm variability at the stages of AH
therapy.
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THE EFFECTIVENESS OF CHRONOTHERAPY IN HYPERTENSIVE
PATIENTS WITH AN INSUFFICIENT DEGREE OF SLEEP-TIME
DIASTOLIC BLOOD PRESSURE

Kanishcheva O. V., Yabluchansky M. 1., Litvin A. S.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The violation of daily blood pressure (BP) profile is one of the predictors of cardiovascular (CV)
morbidity and mortality in patients with arterial hypertension (AH). It is determined by ambulatory BP
monitoring (ABPM). The aim of the study was to assess the impact of the chronotherapeutic approach on the
level of systolic blood pressure (SBP) and diastolic blood pressure (DPB) and daily BP profile in patients with
AH with insufficient degree of sleep-time relative DBP decline. The study included 28 patients with AH with
nondipper DBP daily profile in age from 52 to 78 years old. The participants were divided onto two groups.
Group 1 included 14 patients, who take all antihypertensive drugs in the morning, group 2 included
14 patients who take at least one antihypertensive drug at bedtime. All patients underwent 24-hour blood
pressure monitoring using the computer system «Cardiosens» (KhAl Medica, Ukraine, with the oscillometric
method of BP measurement) when enrolling in the study and after 3 months. The type of SBP and DBP
diurnal profile, the mean values of SBP, DBP and hyperbaric indices were determined and compared between
groups 1 and 2 at each visit, as well as within groups between visits. The results showed that morning taking
of antihypertensive drugs in patients with AH with insufficient degree of DBP decline influences more on
SBP while evening taking — on DBP. It was concluded that violation of DBP daily profile in medication
therapy of patients with insufficient degree of DBP decline should be provided along with violation of SBP
daily profile.

KEY WORDS: arterial hypertension, chronotherapy, diastolic blood pressure, nondipper

E®EKTUBHICTh XPOHOTEPAITUU INIEPTOHIYHOI XBOPOBM
Y IMAIIEHTIB 3 HEAOCTATHIM CTYIIEHEM HIYHOI'O 3HUKEHH A
JIACTOJITYHOI'O APTEPIAJIBHOI'O TUCKY

Kaniwgesa O. B., Aonyuancokun M. L, Jlimgin A. C.
XapkiBchKuii HanioHanbHKH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

[opymenns: nob6oBoro mpodimto aprepianbHoro THcky (AT) € ogHuM 3 (akTOpiB PH3HKY CeplieBO-
cyauaaoi (CC) 3axBOpIOBAHOCTI Ta CMEPTHOCTI Yy MAaIlieHTIB 3 aprepiaibHO0 Tineprensiero (Al i
BU3HAYAETHCSI MeToZIoM J000Boro MoHiTopyBanus AT (IMAT). Meroro nociifpkeHHs! 0yJIO OLIHUTH BIUIMB
xpoHotepaneBTuyHoro migxony Ha piBeHb CAT i JIAT Ta mo6osuit mpodins AT y namientiB 3 Al 3
HEOCTaTHIM cTyneHeMm HiuHoro 3HWwkeHHs JIAT. V nmocmimkenHs ysidiuui 28 namieHtiB 3 AT 3 Throm
nooosoro npodinro JAT Honuinep y Bini Big 52 mo 78 pokiB. YuacHukH Oyiau po3jiieHi Ha 1Bl rpynu. Jo
rpynmu 1 yBifimum 14 mamieHTiB, MmO TPUIMAarOTh BCE TIMOTEH3WBHI NpemapaTH BpaHIl, B Tpymy 2 —
14 mamienTiB, 1m0 NMPUIMalOTh X04a O OIUH TIMOTEH3WBHUN Tpemapar Ha Hid. BciMm mamieHTaM mpoBOAMIOCS
noboBe MouiTopyBanHA AT 3 BukopucranHsMm Komm'torepHoi cuctemu «Kapmiocene» (XAl Menuka,
VYkpaiHa, 3 OCIIIIOMETPUIHUM METOJJOM BUMipIOBaHHA apTepiadbHOTO THCKY) MPH BKIIFOYCHH] B TOCTIHKESHHS
i uepe3 3 mic. Busnauamu tun no6osoro nmpodinmo CAT i JJAT, cepenni 3Hauenns CAT, JIAT i nmoka3HUKiB
HABaHTA)KEHHS ITiABUIIICHAM THCKOM 1 TOPiBHIOBAIH MiXk c000t0 B Tpymax 1 Ta 2 Ha KOKHOMY Bi3HTi, a TAKOX
BCEpeIMHI TPy MiX Bi3uTaMu. Pe3ynmpTaTu mokas3aniu, Mo PaHKOBHI MPHUIOM TiMOTEH3WBHUX IpENapaTiB y
marienTiB 3 Al' 3 HemocTaTHIM crymeHeM HiuHoro 3HmkeHHA JIAT B Oimpmiii mipi BrmuBae Ha CAT, a
BeuipHii - Ha JJAT. Bymu 3po0ieHi BHCHOBKH, IO B MEIMKAMEHTO3HOI Teparrii mamieHTiB 3 Al” 3 HemocTaTHIM
cryneneM HiuHOro 3HIKeHHS [IAT omiaka i#oro mo0oBoro mpodiito MOBHHHA HPOBOAWTHCS HApiBHI 3
no6osum npodimem CAT.

K/TIO490BI CJIOBA: aprepianpHa TilmepTeH3is, XPOHOTEpamws, iaCTONIYHWN apTepiadbHUN THCK,
HOHJITIEp

© Kanishcheva O. V., Yabluchansky M. 1., 25
Litvin A. S., 2018
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3®PEKTUBHOCTHh XPOHOTEPAIIMU T'MIIEPTOHNYECKOM FOJIE3HU Y HAIIMEHTOB C
HEJOCTATOYHOM CTENEHBIO HOYHOI'O CHWKEHHUSA JIMACTOJMYECKOIO
APTEPUAJIBHOTI'O JABJIEHUA

Kanuwesa E. B., Aonyuanckuii H. H., Tumeun A. C.
XapbKOBCKUI HalMoHaNbHbIN yHUBepcuTeT umenu B. H. Kapasuna, r. XapekoB, YkpanHa

Hapymenune cyrounoro mpodwis aprepuaibHoro aasieHus (AJl) sBisercs OOHMM U3 TIPEIUKTOPOB
cepreuHococyauctoii (CC) 3aboneBaeMOCTH M CMEPTHOCTH y TMAIMEHTOB C apTepUaIbHON THUIepTeH3HeH
(AD') u onpenensiercs MmerogoM cytouHoro MonutopupoBanus AJl (CMA/). Llensto nccnenoBaHust ObLTO
OLICHWUTH BJIMSHHE XPOHOTEpaANeBTHUICCKOro nmoaxosa Ha ypoeHb CAJl u JIAJl u cyrounsrii mpodmis Al y
nauueHToB ¢ Al ¢ HemocTaToyHOM crTeneHbl0 HoOuHOTO cHkeHus [IAJl. B wuccienoBanue Bouuin
28 nmarmenToB ¢ A" ¢ Tunom cyrouHoro npoduis A/ Honaummep B Bo3pacte oT 52 10 78 ner. Y4acTHHKH
ObUTH pa3zeneHbl Ha nBe Tpynnel. B rpymmy 1 Bouwm 14 manueHTOB, MPUHUMAIOIINE BCE TMITOTEH3MBHBIE
Tpenaparsl yTpoMm, B rpymnimy 2 — 14 nanueHToB, MpUHUMAIOIINE XOTs Obl OMH TMIIOTEH3UBHBIN Npenapar Ha
Houb. BceM marueHTam NpoBOAMIIOCH CYTOYHOE MOHUTOpUpoBaHue A/l ¢ Mcnonb30BaHUEM KOMIBIOTEPHOM
cucrembl «Kapanocency» (XAU Menuka, YkpanHa, ¢ OCHMIUIOMETPHYECKAM MeToaoM n3Mepenust AJl) npu
BKJTIOYCHUM B HMCClIeqoBanue u yepe3 3 mec. Onpenensuin tun cyrounoro npoduis CAJl u A, cpemHue
snauenuss CAJl, JIAJl u mokasareneil Harpy3KH TOBBIIICHHBIM JIaBICHHEM W CPAaBHHBAJIM MEXIy cOOOH B
rpynnax 1 ¥ 2 Ha KaXJOM BU3UTE, a Takke BHYTPH TPYNI MEXAY BU3UTaMH. Pe3ynabTaThl MOKa3zaiy, 4To
YIpeHHUH NpUEM TUIOTEH3UBHBIX IpenapaToB Yy HanueHToB ¢ Al ¢ HEZOCTaTOUHOM CTENeHbI0 HOYHOTO
camwxenus JIAJ] B 6onbleli crenenn okasbiBaeT BiausHue Ha CAJl, a Beuepuuit — Ha JIAJ]. Beuin cnenansr
BBIBOJIBI, YTO B METMKAMEHTO3HOM Tepanuyu nanueHToB ¢ AI' ¢ HelocTaTOYHOH CTEeNEeHbI0 HOYHOT'O CHIKEHUS
JA]l ouieHKa ero CyTO4HOIr0 MPOGHIIs JODKHA POBOJUTHCS HapaBHE ¢ cyTo4HbIM npoduinem CA/L.

K/ITIOYEBBIE CJIOBA: aptepuanbHas TUIEPTEH3US, XPOHOTEpalus, AUACTOINYECKOEe apTepHaIbHOe
JaBJIEHUE, HOHUIITIEP

INTRODUCTION MATERIALS AND METHODS

The violation of daily blood pressure (BP) The research was carried out within the
profile is one of the predictors of cardiovascular ~ framework of the research work «Pharmaco-
(CV) morbidity and mortality in patients with  logical and interventional approaches to the
arterial hypertension (AH) [1-3] and it is treatment of patients with cardiac arrhythmias,
determined by ambulatory BP monitoring  arterial hypertensiony, state registration number
(ABPM). Systolic BP (SBP) is ordinarily used  0116U000973.
as ABPM index which determines the daily BP In the settings of the outpatient clinic No. 24
profile [4, 5]. Diastolic BP (DBP) is considered  in Kharkiv, 44 patients with AH aged from 41
as a less important parameter despite the fact  to 78 years were examined. For further analysis,
that in comparison with SBP it is regulated by  patients with an insufficient degree of sleep-
the other mechanisms and that is why it has its  time relative DBP decline (< 10 %) according
independent prognostic and diagnostic value  to ABPM were selected.

[6-8]. The study included 28 people with the

In one of our previous researches dedicated  «nondipper» type of DBP daily profile —
to study of daily BP profile in patients with 19 women (68 %) and 9 men (32 %). The first
unsatisfactory nocturnal SBP decrease it was  stage of AH was diagnosed in 2 patients (7 %),
proved that SBP and DBP profiles vary the second — in 21 (75 %), the third — in 5
differently to each other [9]. This fact required (18 %). The first degree of AH was diagnosed

a similar study in hypertensive patients with in 13 patients (46 %), the second — in 6
insufficient degree of sleep-time relative DBP (21 %). Six patients (21 %) had controlled AH,
decline. with preserving the target values of SBP and
OBJECTIVE DBP throughout the 24 hours. Nocturnal

hypertension was diagnosed in 22 cases (79 %).

To assess the impact of the Participants were divided into two groups.
chronotherapeutic approach on the level of SBP  Group 1 included 14 patients taking all
and DPB and daily BP profile in patients with  antihypertensive drugs in the morning; group 2
AH with insufficient degree of sleep-time included 14 patients taking at least one
relative DBP decline. antihypertensive drug at bedtime. To achieve
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target BP levels, patients, if necessary,
underwent correction of antihypertensive
therapy — increasing the dose, replacing or
adding drugs. The regimen of antihypertensive
drugs intake was not changed.

Exclusion criteria were secondary arterial
hypertension, hemodynamically  significant
valvular heart disease, cardiomyopathy of any
origin, chronic heart failure of 111 clinical stage
or IV functional class by NYHA, any acute
conditions  (infections, trauma, operations)
during the previous 3 months, chronic diseases
in decompensated stage or exacerbation,
oncological diseases, as well as any
circumstances that make it difficult to perform
ABPM.

All  patients underwent ABPM  when
included in the study — 1visit, and after
3 months — 2 visit. The monitoring was carried
out using the computer system «Cardiosensy
(KhAI Medica, Ukraine) with an oscillometric
method of BP measurement. The monitoring
was performed in the conditions of a typical
patient day, with the preservation of domestic
physical and psychoemotional loads. The cuff
was placed on the non-dominant hand.
According to Ambulatory Blood Pressure
Monitoring International Recommendations
2013 [10], BP was measured with an interval of
15 minutes during the period of awake and
30 minutes during the sleep time. Periods of the
day and night was defined on the basis of the
patient's diary. When assessing ABPM data, in
accordance with Ambulatory Blood Pressure
Monitoring International Recommendations
2013 [10], manual data extraction was
performed — the following measurements were
excluded from the analysis:

— SBP > 250 or <70 mm Hg,

— DBP> 150 or <40 mm Hg,

— pulse pressure > 150 or <20 mm Hg;

— heart rate > 200 or <20 per minute.

The results of ABPM were excluded from
analysis in the following cases:

—>30 % of invalid measurements,

— absence of BP measurements for 2 hours
or more,

— unusual daily activity for the patient
during monitoring,

— a night sleep period of less than 6 or more
than 12 hours [10].

The degree of relative sleep-time BP decline
was calculated using the formula:
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(100 x [mean awake BP - mean asleep BP] /
mean awake BP).

Depending on the value of this ratio the
following types of daily BP profile were
defined:

«dipper» — physiological decrease in BP
during the night - sleep-time relative BP decline
10-20 % ;

«overdipper» — an excessive fall in BP at
night, sleep-time relative BP decline > 20 %;

«nondipper» — the lack of BP reduction at
night, sleep-time relative BP decline < 10 %;

«night-peaker» — night-time BP more than
during daily activity, sleep-time relative BP
decline < 0 [4].

The mean values of SBP, DBP and
hyperbaric indices for SBP and DBP were
determined for 24 hours and periods of day and
night and compared in groups 1 and 2 at each
visit, as well as within groups between visits.

For each ABPM parameter the arithmetic
mean (M), the median (Me), and the standard
deviation (Sd) were determined. Proportions of
types of the daily BP profile were determined in
percent (P).

A comparison of the data obtained in
groups 1 and 2 at each stage of the study was
performed using the unpaired Student's t-test
for parameters with normal distribution and the
Mann-Whitney U-test for free-distributed para-
meters. To compare the proportions the angular
transformation method with F-test was used.

RESULTS AND DISCUSSION

The mean major values of ABMP in patients
with insufficient degree of DBP decline in
groups 1 and 2 on inclusion into the study are
represented in table 1. At the first visit, the
mean sleep-time values of SBP and DBP
exceeded the recommended threshold levels in
both groups during all periods of monitoring.
The awake, sleep-time and daily mean values of
the SBP and DBP time index (TI) were higher
than normal in both groups. The percentages of
controlled AH were 29 % in group 1 and 14 %
in group 2 respectively (tab.2). The high
percent of nocturnal hypertension was observed
in both groups (tab. 2). The daily profile of SBP
and DBP in all patients from both groups
corresponded to nondipper type. The
comparison of studied indexes of ABMP at day
time, night time and daily did not reveal sig-
nificant differences between the groups (tab. 1).
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Table 1

ABPM indices in patients with insufficient degree of DBP decline in groups 1 and 2, visit 1

o Patients groups
Monitoring | ABp indices group 1 group 2
periods
M Me Sd M Me Sd
24 hours SBP, mm Hg 134 124 24.5 138 139 15.7
DBP, mm Hg 76 73 11.6 81 80 11.6
SBPTI, % 43 29 34.2 62 69 31.3
DBP TI, % 34 26 30.9 46 40 33.7
SBP HBI, mm Hg/h 236 61 409.7 | 299 267 | 238.7
DBP HBI, mm Hg/h 100 46 139.8 | 158 126 | 159.9
Awake SBP, mm Hg 135 125 25.4 139 139 16.4
DBP, mm Hg 77 75 11.9 82 80 11.8
SBPTI, % 37 18 36.6 55 59 35.3
DBP TI, % 26 12 31.6 39 34 35.2
SBP HBI, mm Hg/h 139 19 267.5 | 166 152 | 153.3
DBP HBI, mm Hg/h 50 9 85.3 81 57 101.3
Sleep- time SBP, mm Hg 130 126 22.0 138 141 13.9
DBP, mm Hg 74 71 11.0 78 76 10.6
SBPTI, % 55 60 31.4 79 95 28.5
DBP TI, % 49 43 34.4 63 64 33.9
SBP HBI, mm Hg/h 97 42 143.9 | 133 118 94.3
DBP HBI, mm Hg/h 51 31 56.7 63 35 60.0
Sleep-time relative SBP decline, % 3 4 55 0 1 5.4
Sleep-time relative DBP decline, % 5 7 7.0 4 5 4.0

M — mean value, Me - median, Sd — standard deviation, SBP — systolic blood pressure, DBP — diastolic blood

pressure, Tl —time index, HBI — hyperbaric index

Table 2
AH control in patients with insufficient degree of DBP decline in groups 1
and 2 at the beginning and at the end of observation
Group 1 Group 2

Parameters — — — —

visit 1 visit 2 visit 1 visit 2
Controlled AH 29 % 33 % 14 % 25 %
Nocturnal AH 71 % 66 % 86 % 75 %

The ABPM indices in patients with
insufficient degree of DBP decline after
3 months in comparison to initial data are
represented in table 3. Overall, we achieved a
reduction of all ABPM parameters and target
values of SBP and DBP for all monitoring
periods, except sleep-time DBP, which have
been reduced, but did not normalize.
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Statistically significant differences at the level
of p < 0.05 were achieved for sleep-time means
of DBP, DBP Tl and DBP HBI. The sleep-time
relative SBP decline improved insignificantly in
comparison to initial data, while the sleep-time
relative DBP decline was not only improved but
normalized with significant differences at the
level of p < 0.05 (tab. 3).
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Table 3
Comparison of the main ABPM indices in patients with insufficient degree
of DBP decline at visits 1 and 2
o Visits
F';’e";?o';‘;””g ABPM indices visit 1 visit 2
M Me Sd M Me Sd
24 hours SBP, mm Hg 136 132 20.3 127 127 11.4
DBP, mm Hg 79 76 11.6 73 76 7.1
SBP TI, % 52 52 33.7 37 38 27.6
DBP TI, % 40 30 32.3 22 12 21.7
SBP HBI, mm Hg/h 267 161 | 330.6 | 125 115 | 125.0
DBP HBI, mm Hg/h 129 55 150.3 44 28 45.2
Awake SBP, mm Hg 137 131 21.0 129 126 13.1
DBP, mm Hg 80 76 11.8 75 77 7.5
SBP TI, % 46 36 36.4 28 16 30.1
DBP TI, % 33 18 334 20 14 17.3
SBP HBI, mm Hg/h 152 49 214.4 63 28 111.7
DBP HBI, mm Hg/h 65 19 93.3 26 26 17.2
Sleep- time SBP, mm Hg 134 131 18.4 124 129 9.9
DBP, mm Hg 76* 73 10.9 67* 65 7.9
SBP TI, % 67 70 31.9 53 67 36.5
DBP TI, % 56* 56 34.3 26* 12 33.7
SBP HBI, mm Hg/h 115 77 120.8 62 85 42.2
DBP HBI, mm Hg/h 57* 31 57.6 18* 3 31.6
Sleep-time relative SBP decline, % 2 3 55 3 -1 8.6
Sleep-time relative DBP decline, % 5* 6 5.6 10* 13 7.7

M — mean value, Me — median, S — standard deviation, SBP — systolic blood pressure, DBP — diastolic blood
pressure, Tl —time index, HBI — hyperbaric index* p< 0.05

The ABPM indices in patients with
insufficient degree of DBP decline in
groups 1 and 2 after 3 months are represented
in table 4. At the second visit in group 1 daily
and awake SBP and DBP target values were
achieved, while sleep-time SBP and DBP
means normalization was failed though its
decline was achieved. In group 2 at the
second visit decline and normalization of
target SBP and DBP values were achieved
during all the periods of observation except
sleep-time related SBP decline. In group 1 the
values of SBP HBI have declined in
comparison to initial data and the mean
awake-time values of SBP HBI were
normalized. Mean daily values and mean
awake-time values of DBP were nearly
unchanged and the sleep-time DBP values
have even improved. In group 2 the SBP HBI
values decline was achieved and DBP HBI
values were restored to borderline or normal
levels.
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The changes of daily SBP and DBP profile
in patients with insufficient degree of DBP
decline in groups 1 and 2 after 3 months are
given in table 5. The normalization of daily
SBP profile in group 1 was achieved in 2/3 of
patients. At the second visit in group 2 the
improvement of sleep-time relative SBP
decline was achieved but the normalization of
daily SBP profile wasn’t in any patient of this
group (tab. 4, 5).

The types of daily DBP profile (dipper,
nondipper and overdipper) distributed evenly
between all patients in group 1 at the second
visit (tab. 5). In the group 2 the values of
sleep-time relative DBP decline were
adjusted in accordance with dipper type: the
normalization of daily DBP profile was
observed in a half of patients of this group
(tab. 4, 5). In both groups at the second visit
the number of patients with nocturnal AH
was decreased while the percent of patients
with controlled AH was increased. These
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changes are more significant in the group 2
(tab. 2).

There were no statistically significant
differences in group 1 between first and
second visit. In group 2 statistically signi-
ficant decrease of sleep-time DBP values and

sleep-time  relative DBP  decline in
comparison to initial data at the level of
p < 0.05 was achieved along with decrease of
sleep-time values of DBP HBI at the level of
p <0.01 (tab. 4).

Table 4
ABPM indices in patients with insufficient degree of DBP decline in groups 1 and 2, visit 2
o Patients groups
Fl\)/elcﬁ?(;g;rmg ABPM indexes group 1 group 2
M Me Sd M Me Sd
24 hours SBP, mm Hg 126 127 1.2 128 126 16.0
DBP, mm Hg 78 76 4.0 70 69 7.0
SBP TI, % 29 38 15.1 43 39 35.6
DBP TI, % 34 37 29.5 13 11 10.8
SBP HBI, mm Hg/h 78 107 58.1 160 121 | 158.9
DBP HBI, mm Hg/h 67 58 66.9 26 24 13.5
Awake SBP, mm Hg 126 126 2.5 130 125 18.2
DBP, mm Hg 80 78 3.8 72 71 8.5
SBP TI, % 17 16 3.2 36 20 40.0
DBP TI, % 25 27 22.0 16 10 15.1
SBP HBI, mm Hg/h 19 19 9.1 96 30 146.5
DBP HBI, mm Hg/h 27 28 25.3 25 22 12.8
Sleep- time SBP, mm Hg 126 129 8.5 122 125 | 11.9
DBP, mm Hg 74* 71 8.3 63* 64 3.2
SBP TI, % 51 67 40.7 55 65 394
DBP TI, % 49 52 44.0 9 11 6.0
SBP HBI, mmHg/h 60 88 49.8 63 77 43.6
DBP HBI, mm Hg/h 39 30 42.0 2%* 2 11
Sleep-time relative SBP decline, % 7.5 10 115 6 4 9.2
Sleep-time relative DBP decline, % 8 8 6.8 12F 13 8.7

M - mean value, Me - median, Sd - standard deviation, SBP — systolic blood pressure, DBP — diastolic blood
pressure, TI — time index, HBI — hyperbaric index; “p< 0,05 comparing groups 1 and 2 at visit 2;
’p < 0,05 comparing visits 1 and 2 of group 2; ~p < 0,01 comparing visits 1 and 2 of group2.

In group 2 the SBP and DBP levels in all
periods of monitoring were reduced to a
greater extent than in group 1. Particularly,
the mean daily and awake relative DBP
values are increased in comparison to the first
visit though they still remain within the
normative values. The mean sleep-time
relative DBP values stay unchanged.

The lower values of DBP ABMP indices
at the second visit were achieved in group 2.
In group 1 the lower values of ABMP indices
at the second visit were noticed in parameters
that refer to SBP.
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Sleep-time relative SBP decline increased
approximately equally in groups 1 and 2
(+4.5 % and +5.6 % respectively) (tab. 1, 4).
The normalization of daily SBP profile in
group 1 was achieved in 2/3 of patients while
in group 2 its normalization was achieved in
none of the patients (tab. 5).

Sleep-time relative DBP decline increased
more in group 2 in comparison to group 1
(+8 % and +3 % respectively) (tab. 1, 4). The
normalization of daily DBP profile was
achieved in most of patients in group 2. In
group 1 the daily DBP profile changed to
overdipper type in 1/3 of patients (tab. 5).
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Table 5
BP daily profiles in patients with insufficient degree of DBP decline
in groups 1 and 2 at the first and second visits
. . Group 1 Group 2
Daily profile type visit 1 visit 2 visit 1 visit 2
SBP dipper 0 67 % 0 0
nondipper 100 % 33 % 100 % 100 %
overdipper 0 0 0 0
DBP dipper 0 33% 0 50 %
nondipper 100 % 33 % 100 % 50 %
overdipper 0 33% 0 0

DISCUSSION

The change in the paradigm of the
importance of DBP as a risk factor for CV
events in the late 90s of the last century led to
the fact that in the overwhelming majority of
cases only the daily SBP profiles are
estimated [4, 5] and very little attention is
given to daily DBP profiles [6].

We also did not find studies on the effect
of AH chronotherapy on the daily DBP
profile.

The obtained data show that the morning
intake of antihypertensive drugs in patients
with AH with insufficient degree of sleep-
time relative DBP decline has a greater
impact on SBP, and the evening intake — on
DBP, which can be explained by differences
in the mechanisms of their regulation [7].

In accordance with this, it is not enough to
focus only on the daily SBP profile in the
treatment of patients with AH.
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PROGNOSTIC VALUE OF P-SELECTIN IN PATIENTS WITH
STABLE ANGINA PECTORIS
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Coronary artery disease for many years is being the main cause of death in many developed countries.
Currently, cardiovascular disease (CVD) plays the main role in the evolution of the total mortality in the
world. Most deaths occur as a result of coronary heart disease (more than 300 thousand per year). It is known
that chronic inflammation is a marker of global endothelial dysfunction and may be associated with the
increased risk of cardiovascular events in patients with coronary artery disease. Nowadays, it is very
promising in terms of assessing the prognosis and course of the disease to study P-selectin.
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INPOI'HOCTHUYHE 3HAYEHHS PIBHS P-CEJIEKTUH Y XBOPUX
HA CTABUIBHY CTEHOKAPIIIO

Xeucrok M. O., binvuenko O. B., Ilasnoe C. b.
XapkiBchbKa MEIMUYHA aKaJaeMisl MiCIIUITIOMHOI OCBITH, M. XapkiB, YKpaina

IXC mporsiroM 6araTboX POKiB € TOJOBHOK IMPUYMHOK CMEPTHOCTI HACENIeHHs B 0araTboX €KOHOMIYHO
PO3BHMHEHUX KpaiHax. B maHuii yac cepueBo-cyauHHi 3axBoptoBaHHs (CC3) BifirparoTh BUpIIIAIBHY POJIb B
€BOJIIOLIT 3arajbHOI CMEpTHOCTI y CBiTi. Haiiblnble cmepTeil HacTae BHACIIIOK ilIeMivyHOT XBOpoOH ceplis -
noHan 300 Tuc. BUmMaAkiB Ha pik. Bigomo, 110 XpoOHIYHE 3amajeHHs € MapKepoM PO3BUTKY III00ANbHOT
eHjoTenianbHol TUCYHKIIT 1 MOXke OyTH IMOB'S3aHe 3 MIJBUILICHUM PU3UKOM PO3BHUTKY CEpPLEBO-CYANHHUX
yCKJIaJTHeHb y XBOPUX Ha ilIeMidHy XBOpoOy cepisi. Ha choroaHimHii IeHb, Tyke MepCIeKTHBHUM IIOJ0
OLIIHKY MPOTHO3Y 1 1Iepediry 3aXBoproBaHHs € P-cenekTiH.

KJIFOY0BI CIIOBA: crabinbHa creHoKapis, P-cenekTiH, KIIomigorpeb, XpoHiuyHe 3anaaeHHs

INPOTHOCTUYECKOE 3HAYEHUE YPOBHJI P-CEJIEKTHHA
Y BOJIbHBIX CTABMJIbHOU CTEHOKAPIUEN

Xeucrok M. A, Bunvuenxo A. B., Ilasnoe C. b.
XapbKOBCKasi MEAUIMHCKASI aKaJEMHUS MOCIESTUIIIOMHOTO 00pa3oBanus, T. XapbKoB, YKpanHa

HUBC B TedueHHMe MHOTHX JET SBISAETCS TJIABHOM NPHUYMHON CMEPTHOCTH HACENEeHHS BO MHOTHX
SKOHOMHYECKH Pa3BUTHIX CTpaHax. B Hacrosmee Bpems cepaedHo-cocyauctsie 3aboneBanus (CC3) urparot
pEeIIaloNIyI0 POk B JBONIONMK OO0mell cMepTHOCTH B MHpe. bompmie Bcero cMepreil HacTymaeT
BCJIEICTBHE UIIEMUYecKor 6omne3Hu cepana — 6omee 300 Teic. cirydaeB B rof. M3BECTHO, YTO XpOHHYECKOE
BOCHAJICHUE SBJIETCS MAapKEPOM DPAa3BUTHSI TJIO0AJBHON SHIOTENHAIbHOW MUCHYHKIMM M MOXET ObITh
CBSI3aHO C TIOBBIIICHHBIM PHUCKOM DPAa3BUTHS CEPIIEUHO-COCYAUCTHIX ocioxHeHui y OompHBIX ¢ UBC. Ha
CETOHSIIHUN IE€Hb, OUY€Hb NIEPCHEKTUBHBIM B OTHOLIEHUH OIICHKU IPOTHO3a TEUEHHS 3a00JICBaHUS SIBIIAETCS
P-cenexTun.

K/TIOYEBBIE C(JIOBA: crabunbHasi CTEHOKApAWsa, P-CeNeKTHH, KIOMUIOTPeNb, XPOHHYECKOEe
BOCITAJICHUE

of the most promising directions for further

INTRODUCTION reducing the «residual» cardiovascular risk is

Despite the optimal therapy, which has the reduction of systemic inflammation [2].
significantly reduced the cardiovascular To date, high-sensitivity C-reactive protein is
mortality in industrialized countries, it used as a standard for assessing the level of
remains at a sufficiently high level [1]. One systemic inflammation, which is not inferior
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in terms of prognostic significance for
adverse outcomes to LDL cholesterol [3],
however, various mechanisms that take place
through the systemic inflammatory response
different cell types that produce cytokines,
chemokines, adhesion molecules, which may
not have the same degree of activation in
patients [4]. One of the ways of indivi-
dualizing therapy for patients with high
cardiovascular risk is the evaluation of new
biomarkers, including P-selectin, reflecting at
the individual level different ways of
activating the systemic  inflammatory
response. Based on this, a study of the
prognostic value of the P-selectin level for
large adverse events in patients with stable
angina may provide new opportunities in
reducing the «residual» cardiovascular risk.

OBJECTIVE

The aim of the study is to study the
prognostic value of the P-selectin level for
adverse outcomes in patients with stable
angina.

MATERIALS AND METHODS

The study included 89 patients, 27 of them
women and 62 men aged 38 to 89 years
(mean age 63.2 + 11.8 years), who had stable
angina on the basis of clinical manifestations,
these stress tests and coronaroangiography in
accordance with the recommendations of the
European Society of Cardiology 2013 [5].

Patients included in the study were tested
in addition to standard methods to determine
the level of a new biomarker of P-selectin
inflammation and a reference marker of
systemic inflammation, high-sensitivity CRP
(hs-CRP). For the quantitative determination
of P-selectin, a set of reagents «Human sP-
selectin Platinum ELISA» was used. The
minimum detectable concentration of P-
selectin was 0.2 ng/ml. For the quantitative
determination of hs-CRP, a set of reagents
«SRB-IFA-Best (highly sensitive)» was used.
The determined concentration of CRP was
0.1-10 mg/l. Specificity of the assay was
provided by the use of monoclonal
antibodies, which are highly specific for
CRP.

All patients underwent standard therapy in
accordance with these recommendations,
except in cases of contraindications and
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intolerance of the drugs. The presence of
adverse cardiovascular events was assessed
prospectively in 3 years from the inclusion of
patients in the study at the total end point
(cardiovascular death, nonfatal myocardial
infarction, unstable angina, ischemic cerebral
stroke, transient ischemic attack, revas-
cularization). To compare the differences
between groups with different initial levels of
P-selectin, the Kaplan-Meier procedure was
used to construct the cumulative survival
curves.

RESULTS AND DISCUSSION

In general, in the group of patients with
verified stable angina, the average P-selectin
level in plasma was 90.0 + 46.5 ng/ml and hs-
CRP 6.2+42mg/l. In the correlation
analysis, no correlation was found between
the plasma levels of P-selectin and hs-CRP in
the examined patients (r = -0.131, p = 0.284).
A weak negative correlation between the
indices did not reach certainty.

After three years, myocardial infarction
with ST segment elevation in 3 patients, acute
coronary syndrome (unstable angina) was
recorded in 9 patients, 2 patients underwent
revascularization of coronary  vessels,
ischemic stroke in 3 patients was diagnosed
and 2 patients died due to cardiovascular
diseases.

The analysis was performed on the total
primary endpoint in patients, depending on
the initial level of P-selectin. Patients were
divided into groups depending on the initial
level of P-selectin: more and less median and
on tertili.

When comparing 2 groups of patients with
P-selectin level, more and less median
revealed a tendency (Fig. 1), which did not
reach the significance, to a greater number of
cardiovascular events in patients with
P-selectin level above the median.

In the cumulative analysis of events in
patients divided into groups according to the
trotyl, depending on the initial level of
P-selectin (Fig. 2), it was found that the
number of events in group 1 patients (lower
tertile in P-selectin level) was significantly
lower than in patients patients of group 3
(upper tertile by the initial level of
P-selectin).
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Fig. 1. Comparison of the cumulative number of events in patient groups, depending on the initial level
of P-selectin (Kaplan-Meier procedure). Group 1 — patients with a P-selectin level below the median,
group 2 — patients with a P-selectin level above the median (significance of differences between groups
p =0.29).
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Fig. 2. Comparison of the cummulative number of events in patient groups, depending on the initial
level of P-selectin (Kaplan-Meier procedure). Group 1 — patients with P-selectin level in the lower
tertile, group 2 — patients with patients with P-selectin level in the middle tertile, group 3 — patients with
P-selectin level in the upper tertile (significance of differences between groups 1 and 3 — p = 0.046).
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Thus, a significantly greater number of
cardiovascular events in patients with a high
baseline P-selectin level (upper tertile) were
found compared with a lower level (lower
tertile). Given the lack of correlation between
the level of P-selectin and the standard
biomarkerhs-CRP, this creates the perspective
not only for obtaining additional prognostic
information in patients with angina with the
help of P-selectin level estimation, but also
for use in the therapy of specific inhibitors of
various cytokines, chemokines, molecules
adhesion, etc., which is confirmed by
randomized studies using inclucumab [6] and
kanakinumab [7].

However, experimental data should be
taken into account that the soluble P-selectin
studied in our study is only a marker of the
platelet component of the inflammatory
response, and its dimeric form is the active
mediator [8].

CONCLUSIONS

1. The level of P-selectin in patients with
stable angina is not associated with the level
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PREVALENCE OF POLYMORPHISM OF THE TLR-9 TYPE GENE
IN PATIENTS WITH CHRONIC EPSTEIN-BARR VIRUS INFECTION

Lyadova T. 1., Ognivenko O. V., Volobueva O. V., Gololobova O. V., Malanchuk S. G.
V. N. Karazin Kharkov National University, Kharkiv, Ukraine

The prevalence of polymorphism -1486T/C of the TLR-9 gene was studied in 44 patients with chronic
Epstein-Barr virus infection (CEBV). The control group for the study of the polymorphisms prevalence of
-1486T/C of the TLR-9 gene was 40 healthy donors. Three main genotypes of -1486T/C of the TLR-9 gene
were identified based on the obtained results — TT, TC, CC. Investigation of the occurrence frequency of
individual genotypes revealed the dominance of the TC genotype, compared with the homozygous TT and CC
genotypes. The study of -1486T/C of the TLR-9 gene polymorphism frequency distribution for different
genotypes demonstrated the specificity of changes in the TC genotype in patients with CEBV and the absence
of such for the TT and CC genotypes. These results confirm the important role of the TLR-mediated signaling
in the pathogenesis of the disease, which is necessary to determine the genetic background associated with the
course of the disease and its possible consequences. These are the aspects that will further enable the
identification of risk groups among such patients and provide timely therapy.

KEY WORDS: chronic Epstein-Barr virus, Toll-like receptors, polymorphism, prevalence

MOILIWPEHICTD IOJIIMOP®I3MY 'EHY TLR-9 THITY Y XBOPUX 3 XPOHIYHUMHU
®OPMAMMU ENIITENHA-BAPP BIPYCHOI IHOEKIIIi

JIaooea T. L, Oznisenxo O. B., Bonooycesa O. B., I'ononobosa O. B., Mananuyk C. I
XapkiBchKuii HanioHabHKH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Hocnimxeno nommpenicts noniMopdizmy -1486T/C reny TLR-9 y 44 nauienriB 3 xponiyaumu popmamu
Enmreitna-bapp Bipycuoi indekuii (XEBB). KonTponbha rpyna uist BABYEHHsI OLIMPEHOCTI moiiiMopdizmy
-1486T/C rena TLR-9 cranosuna 40 310poBuX J0HOpIB. Ha mijficTaBi OTpUMaHUX Pe3yJabTaTiB BUSBICHO TPU
ocHoBHUX reHoTHnHu -1486T/C reny TLR-9 — TT, TC, CC. AHami3 4acTtoTH 3yCTPi4aeMOCTI OKpPEMHUX
TEHOTHIIB BUSBIIO IOMiHyBaHHS reHotumy TC, mopiBHsHO 3 romosurotHuMm renotumamu TT ta CC.
BuBuenHs posnojiny yactor 3ycrpiyaemocti noiimopdizmy -1486T/C reny TLR-9 mist pi3HUX TeHOTHIIIB
MPOJEMOHCTpYBao crenudiunicts 3MiH ast reHotuny TC y xBopux 3 XBEB Ta BijcyTHICTH Takux Juis
renorumniB TT ta CC. Lli pe3ynpTaTi miATBEpAKYIOTh BaxkiauBy posb TLR-onocepenkoBanoi curnamizanii y
MaTOreHe31 JIAaHOTO0 3aXBOPIOBAHHS, IO € HEOOXiTHUM [yl BH3HAYCHHS T'€HETHYHOro (OHY, MOB'SI3aHOTO 3
nepebirom xBopoOu Ta MoxiauBuMu Hacmigkamu XBEB. Came 1mi acnektd B IMOAAJbIIOMY JIO3BOJSTH
BU3HAYATH TPYNH PU3UKY CEPE/l TAKHX MAIlI€HTIB Ta MPOBECTH CBOEYACHY TEPAIIiIo.

KJIFO490BI CJIIOBA: Bipyc Enmretina-bapp, Tomi-noai6Hi peuenTopu, moiaiMopdizM, MOMHUPeHicTh

PACIIPOCTPAHEHHOCTD IOJIMMOP®U3MA I'EHA TLR-9 THITA ¥ BOJIbHBIX C
XPOHUYECKUMHA ®OPMAMMU IMUIITEUHA-BAPP BUPYCHON HH®EKIINN

JInoosa T. H., Oznusenxo E. B., Bonodyesa O. B., I'ononoédosa O. B., Mananuyk C. I.
XapbKOBCKUM HallMOHaNbHBIN yHUBepcuTeT nMenu B. H. Kapasuna, r. XapekoB, Ykpauna

UccnenoBana pacmpoctpaneHHOCTs mnonmumopdmsma -1486T/C rema TLR-9 cpemm 44 mamumeHTOB C
XpoHH4YeckuMu Gopmamu OmmreiiHa-bapp BupycHoit wHekmmm (XBOB). KontponpHas rpymma mis
M3ydeHus pacrnpocTpaneHHocTH omuMopdusMma -1486T/C rera TLR-9 cocrasuna 40 310poBsix moHOpOoB. Ha
OCHOBaHHH IMOJYYEHHBIX PE3yJIbTATOB BBISIBICHO TPU OCHOBHBIX renoruna -1486T/C rena TLR-9 — TT, TC,
CC. AHanu3 4acTOTBl BCTPEYAEMOCTH OTACNBHBIX T'€HOTUIIOB BBISBWII JOMHHHpoBaHHE TreHoTuma TC mo
cpaBHeHHIO ¢ roMo3uroTHeiMH reHotunamMu TT m CC. H3yueHue pacrpeneneHusi 4acTOT BCTPEYaeMOCTH
momnmopdmma -1486T/C rera TLR-9 ans pa3HBIX TE€HOTHIIOB MOKA3alI0 CIEMU(PHUIHOCT W3MEHEHHUN IS
reHoruna TC y 6ompHbIXx ¢ XBEB n orcyrcrBue TakoBbix it reHotunoB TT u CC. OTH pe3ynbTarsl
TIOATBEPXKAAIOT BaXkHYI0 poib TLR-omocpenoBaHHONW CHrHamM3alMy B ITATOTEHE3€ JAHHOIO 3a00JeBaHUS,
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YTO HEOOXOMUMO ISl ONPEACTICHHUS TEHETHISCKOTO (POHA, CBSI3aHHOIO C TCUCHUEM OOJIC3HH W BO3MOKHBIMH
nocneAacTBusiMu XBOb. VIMeHHO 3TH acnekThl B JalbHEHIEM MO3BOJIST ONPEAEIUTh TPYHIbl PUCKA CPEAU

TAaKUX MAIUEHTOB U IPOBECTU CBOCBPECMCHHYIO TCPAIIHIO.

KIIFOYEBBIE CJIOBA:
pacnpoCTpaHEHHOCTh

INTRODUCTION

To date, scientists have proved that the
immune response to the presence of an
infectious agent in the human body depends on
the type of immunity that is the inherited
system of protection against pathogens [1-3].
Toll-like receptors (TLRs) are the major signal
receptors that are expressed intracellularly and
overhead cells: neutrophils, macrophages,
dendritic cells, endothelial and epithelial cells,
and natural killers (NK) [3-5].

11 TLRs are indicated in mammals, 10 of
them are found in humans. The effector cells of
the innate immunity express all 10 types of
TLRs, each of which binds to the specific
ligand [3]. Numerous experimental studies, as
well as accumulated results derived from
clinical practice, have convincingly proved the
key role of Toll-like receptors in the
pathogenesis of immunopathological diseases
[6-7].

Recognition of bacterial structures (lipopo-
lysaccharide,  lipoproteins,  peptidoglycan,
flagellin etc.) occurs through the activation of
TLR-1, 2, 4,5 and 6 [3, 7]. Four TLR receptors
are capable of recognizing nucleic acids — TLR-
3,7,8,and 9, TLR-7 and TLR-8 recognize their
own and viral single-stranded RNAs, and TLR-
9 binds to unmethylated bacteria DNA. TLR-3
is capable of recognizing double-stranded RNA
viruses, so this receptor has a key role in the
antiviral immune response [3, 8].

Recent studies have made it possible to
establish that one of the main causes that may
affect the TLR immune response in infectious
pathology is the polymorphism of the encoded
genes. There is growing evidence that single-
nucleotide polymorphism (SNP), due to the
formation of specific gene alleles, makes an
important contribution to the phenotypic
differences among humans, including the
individual features of the protective reactions
development, as well as the susceptibility to a
number of diseases [9-11].

Differences in genes that control the
protective response of the body can determine
the different course nature of the inflammatory
response and specific immunological reactions

BUpyc OmmreiiHa-bapp,
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in contact with foreign structures. First of all it
concerns the genes of regulatory molecules that
provide the initial stages of the development of
inflammatory reactions: pathogen recognition,
intracellular activation signal, and the synthesis
of inflammatory mediators [5].

Polymorphism of genes suggests that several
variants can be copied from the same gene and
be structurally different from the copy of the
same protein, some of copied variants are either
not active, or have the opposite function [12,
13]. Regarding TLR-polymorphism, it has been
found that it can lead to a disruption of the
infectious agent’s recognition, an imbalance in
the functioning of the innate immunity system,
increased sensitivity to infections and the
development  of  chronic  inflammatory
processes. Other studies show that the
polymorphism of TLR genes due to severe
interference with the immune response can
determine the severity of the infectious process
course, which assumes the nature of the
systemic inflammatory response, as well as the
development of thanatogenesis [3, 13].

All genes of the TLR-9 subfamily are
encoded by two exons. The amino acid
sequences of TLR-7 and TLR-8 have a
similarity of 72.7 %. These amino acids are
encoded by genes that are 42.3 % identical and
localized on the X chromosome (Chr22). The
TLR-9 gene is on the short shoulders of the
third chromosome (3r21.3) and is bound to
genes such as MYD88 and CAMP that are in
the region containing tumor growth genes [13].
The protein products of all of the genes
mentioned above play an important role in the
reactions of innate immunity either in direct
protection (LL-37) or in signals conduction in
the cell (MyD88, NF-kB).

Different works emphasize the
polymorphism association of the TLR-2 and
TLR-9 genes with infectious diseases. It is
known that such polymorphism of the TLR-2
gene as Arg753GIn, T597C is associated with
infections caused by Candida albicans, M.
tuberculosis, cytomegalovirus (CMV), herpes
simplex virus type 1 and type 2 (HSV-1 and
HSV-2) and others pathogens [8, 11, 14-15].
The polymorphism of the TLR-9 gene, that



includes G1174A, G1635A and A2848G, is
associated with systemic lupus erythematosus,
the development of an infection caused by HIV-
1 and other diseases [8]. Listed above
polymorphisms are located both in the LRR
domain of the TLRs that recognizes the
pathogen and in the TIR domain involved in the
signal in the cell.

A number of studies have demonstrated the
role of TLR in the pathogenesis of Lyme
disease. Lipoproteins of Borrelia, in particular
OspA, potentially activate inflammatory
response by binding to CD14 and TLR-2
expressed on macrophages. As a result, TLR-2,
TLR-6, TLR-1/2, TLR-5, and TLR-9 receptors
induce the secretion of macrophage mediated
proinflammatory cytokines. The TLR-2/TLR-6,
TLR-2/TLR-1 receptor dimers are involved in
the activation of the nuclear transcription factor
NfkB through the recognition of triacylated
lipoproteins, such as Borrelia burgdorferi
OspA, flagellin, peptidoglycans and zymosan
[3, 8, 13].

Edyta Paradowska et al. investigated the
polymorphism of genes (-1237T/C, rs5743836;
-1486T/C, rs187084, 1174G/A, rs352139 and
2848C/T, rs352140) among 72 children with
CMV infection in their work. The authors
established an increased frequency of
heterozygous -1486 T/C and 2848 C/T
genotypes of TLR-9 in infants with CMV
infection compared with non-infected cases.
The heterozygous variants of these two SNPs
increased the risk of CMV disease in children.
The obtained data indicate that -1486 T / C and
2848 C / T polymorphisms of TLR-9 may be a
genetic risk factor for the development of
CMV-induced infection [16].

However, there is an insufficient amount of
conducted studies on the prevalence of different
types of TLR gene polymorphism in patients
with EBV infection in the contemporary
scientific literature.

OBJECTIVE

Investigate the frequency of the 1486T/C
polymorphism of TLR-9 gene in patients with
chronic Epstein-Barr virus infection (CEBV).

MATERIALS AND METHODS

The study had been performing at the
Department of General and Clinical
Immunology and Allergology of the Medical
Faculty of Kharkiv National University named
V. N. Karazin and clinical base of the
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Department — Regional Clinical Hospital of
Infectious Diseases, in Kharkiv during 2009—
2016 in the framework of the research topic:
«Study of the role of immune, autoimmune and
metabolic disorders in the pathogenesis and
consequences of the infection process caused by
herpes viruses» No.0112U005911 of state
registration.

Complete blood count and biochemical
profile were carried out for all patients in the
dynamics of the disease. The material for the
study was the serum of patients with Epstein-
Barr virus (EBV) infection, which was obtained
during the period of the disease. Blood for
research was collected from the elbow vein in
the amount of 10 ml in a sterile Eppendorf tube.

Specific antiviral antibodies (VCA-IgM,
EA-IgM and EBNA-IgG) in serum were
determined by the solid phase enzyme-linked
immunosorbent assay (ELISA) with production
sets produced by Vector-Best (Novosibirsk,
Russian Federation) and IBL (Hamburg,
Germany) according to the instructions given.
Some patients were serologically screened for
HSV-1, HSV-2, CMV, toxoplasma, hepatitis
viruses (A, B and C), and HIV for differential
diagnosis. For this purpose, the following test
systems for solid-phase ELISA were used: anti-
HAV-IgM, anti-CMV-IgM, anti-Toxo-IgM,
HBsAg, anti-HCV-total and anti-HIV-1 + 2-

total, produced by: «Vector-Best»
(Novosibirsk, Russian Federation), «IBL»
(Hamburg, Germany).

«AmpliSens» reagents sets (Moscow,

Russian Federation) were used for the detecting
the DNA of the EBV by PCR with reverse
transcription with hybridization and
fluorescence  detection of amplification
products. The isolation of the DNA from the
specimens was carried out using a kit for DNA
extraction made by the «Miniprep» (Sillex M,
Russia) using the method of sorption of DNA
on sorbent by Boom R. etal., 1990. DNA
amplification was performed using the Kit
«DNA amplification» (Silex-M, Moscow) on
the BIC amplifier.

Genomic DNA was isolated using the
«Plasma/serum DNA/RNA extraction Kit»
(LitTech, Russia).

A polymorphic site of -1486 T/C, rs187084
of the TLR9 gene was found by real-time PCR
amplification by determining the restriction
fragment length (RFLP)-PCR using Ncol
restriction enzymes and oligonucleotide
primers. DNA primers for target genes were
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selected using the GeneRunner v.3.0 program
and synthesized by the LitTech, Russia.

The serum concentrations of the studied
cytokines (CK): UI-1B, TNF-a, IL-6, IL-2, IL-4,
IL-10 were determined using the test systems
made by the «Protein Contour» Ltd (Saint-

Petersburg, Russian Federation), using the
manufacturer's instructions and solid-phase
ELISA.

The results of the research were processed
by the method of variation and correlation
statistics using the Statistika 10.0 for Windows
program (Stat Soft Inc, USA). The average
arithmetic (M), the mean square deviation (o)
and the average error of the arithmetic mean
(m) were calculated for each variation series.
Methods of parametric and nonparametric
statistics were also used. Quantitative and
qualitative analysis of intra-system and inter-
system correlation connections were carried out
using the method of correlation structures and
the sequential analysis of Wald.

The distribution of genotypes was deter-
mined by applying the Hardy-Weinberg Law,
the population genetics law, which allows
assessing the population risk of genetically
determined diseases, since each population has
its own set of allele fund and, accordingly, a
different frequency of unfavorable alleles. The
distribution of the investigated polymorphic
genotypes was checked for compliance with the
Hardy-Weinberg equilibrium using the 2
criterion.

The comparison of the frequencies of alleles
and genotypes between the groups was carried
out by analyzing the conjugation tables using
the Fisher's exact test. The odds ratio (OR) was
calculated with a 95 % confidence interval (CI)
in order to compare the frequency of variants in
unbound groups. Relative risk of disease and
complications was estimated using the OR
parameter. The OR and 95 % confidence
intervals was calculated using Odds ratio
calculator. The indicator OR=1 was
considered as a lack of association; OR > 1 — as
a positive association («predispositiony),
OR <1 — as a negative association of allele or
genotype with the disease.

RESULTS AND DISCUSSION

Diagnosis CEBV was conducted by clinical
symptoms, complaints and laboratory results.
Clinical signs that indicate active virus
infection: fever, lymphadenopathy, presence of
chronic inflammatory lesions in the oropharynx
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and nasopharynx, asthenia symptoms were
taken into account. In addition, the severity and
features of the mononucleosis syndrome were
assessed, and the presence of concomitant
pathology manifestations was taken into
account.

The provisions of the World Medical
Association Declaration of Helsinki, Code of
Ethics of a doctor of Ukraine, informing the
patient about the nature of the study were
adhered during the study. The clinical diagnosis
of the patients included in the study was
defined as B27 according to the International
statistical classification of diseases, 10th
revision (version 2007). The verification of the
clinical diagnosis of infectious mononucleosis
(IM) in patients older than 18 years was
conducted in accordance with the recommend-
dations of Zh. I. Vozianova et al. (2001).

The criteria for selecting patients in the
CEBYV group were such complaints as fatigue,
general weakness, emotional lability, depressive
states, insomnia, headache, chills, throat
discomfort, and muscle pain. In the clinical
examination, attention was paid to the
enlargement of lymph nodes, subfebrile fever,
hyperemia of the oropharynx. In some patients,
hepatosplenomegaly was noted.

Etiotropic therapy included valacyclovir
1000 mg 3 times a day in different groups and
immunomodulatory drug allokin-alpha 1.0 ml
subcutaneously once every two days (course 6
injections). The effectiveness of the therapy
was assessed in patients with EBV infection on
the basis of clinical data, achievement of
biochemical, laboratory and virological
remission (disappearance of the DNA of the
EBV or decrease of the level of viremia).

Characteristic of the main clinical forms in
patients with CEBV is presented in Table 1.

Analysis of the data presented in the table 1
allowed to establish that the most frequent
clinical syndrome among patients with CEBV
was asthenovegetative, which manifested in
patients complaints about a general weakness in
69 % of cases, fatigue in 73 %, headache in
85 %, sleep disorders in 45 %, and respiratory
tract involvement in the form of tonsillitis and
pharyngitis more than 3 times a year in 72 %.
Lymphadenopathy syndrome was found in
121 patients with CEBV. It was characterized
predominantly by an enlargement of anterior
and posterior lymph nodes. Clinical symptoms
of arthralgia, myalgia, neuralgia and meningeal
symptoms were diagnosed in 49.7 % of patients



with CEBV. The syndrome of subfebrile
body
temperature variations during the day from
in

condition was characterized

by

37.2°C to 37.5°C and was observed

90 patients
syndrome was confirmed in this category of
patients only in almost 10 % of cases.
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with CEBV. And hepatolial

Table 1
Characteristics of the main clinical forms in patients with HBEB
Clinical symptoms Absolute quantity (n = 183) Interest (%)

Asthenovegetative syndrome 183 100
Damage of lymphoid tissue of the pharynx 132 72

Peripheral lymphadenopathy 121 66,1
Arthralgia, myalgia, neuralgia 91 49,7
Durable subfebrile 90 49,1
Hepatolial syndrome 18 9,8

In most patients, clinical trial data
indicated polymorphism and nonspecific
clinical manifestations, however, they last
ones were characterized by persistence and
durability.

Indicators in the complete blood count
were characterized by the normal amount of
leukocytes, the average number of which was
5.7 £1.9x109/1. Lymphocytosis and
monocytosis were indicated in more than 2/3
of patients with CEBV, that is 64.7 % and
62.4 % respectively. The average percentage
of lymphocytes was 39.5+2.1%, and
monocytes — 11.3 = 0.9 %, respectively.

Research to determine polymorphism -
1486T/C of TLR-9 gene was conducted on 44

patients with CEBV. Among them, women
amounted to 25 (56.8 %), men — 19 (43.2 %)
aged from 18 to 44 years. The control group
for studying the prevalence of — 1486T/C
polymorphism of TLR-9 gene consisted of 40
healthy donor individuals. The average age
was 24.2 + 2.4 years, in the range from 18 to
44 years.

Distribution of patients and healthy people
by age and gender is presented in Table 2.

The following genotypes -1486T / C gene
TLR-9 — TT, TS, CC were obtained as a
result of the molecular-genetic survey of
44 patients with CEBV and patients of the
control group.

Table 2
Distribution of surveyed by age and gender, abs. number, (%)
Patients with CEBV (n = 44) Control (n = 40)
Age, years men women men women

n % n % n % n %
18-24 4 21,1 7 28 10 45,4 9 50
25-34 10 52,6 10 40 6 27,3 5 27,8
35-44 5 26,3 8 32 6 27,3 4 22,2
Total: 19 43,2 25 56,8 22 55 18 45

The frequency of distribution of the
1486T/C SNP in TLR-9 gene in patients with
CEBV was as follows: TT genotype — 11 %
(5 patients), TC — 73 % (32 patients) and CC
— 16 % (7 patients). In the control group, the
wild type genotype TT was detected in
40.0% (16 patients), the heterozygous
genotype TC — in 45.7 % (18 patients), while
the homozygous CC genotype was found in
14.3 % (6 patients).

41

It should be noted that the homozygous
CC genotype was verified almost with the
same frequency among the groups of patients
being studied, while the homozygous TT
genotype, on the contrary, was more
frequently found in the control group of
patients. The heterozygous TC genotype was
significantly often verified in the group of
patients with CEBV (Fig. 1).
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Fig. 1. Frequency of individual genotypes -1486 T/C TLR-9
gene in patients with HBEB (1) and control group (2)

The occurrence frequency of -1486T/C
genotype of the TLR-9 gene — TT, TC, CC
are given in Table 3 in the form of percent (P)
+ standard deviation of the percentage (SdP
for binomial distribution) and the results of
the Student's t-test.

As can be seen from the table, the
occurrence frequency of TT-1486T/C geno-
type TLR-9 gene differed significantly in
comparison to the same data of the control

group and was 11+31 wversus 40+49
(p <0.05). Also, the studied index was
statistically significantly different from that
of the control group for the TC genotype and
was 73 + 44 and 45 + 50 (p <0.05). There
was no statistically significant difference in
the incidence rate of the CC-1486T/C
genotype TLR-9 gene from the control
group's parameters — 16 &+ 37 versus 15 + 36
(p > 0.05).

Table 3
The frequency of genotypes -1486 T/ C TLR-9 gene - TT, TS, SS, P (%) = ¢
TLR-9 rs187084 C/T Patients with CEBV (n=44) (Cnozt;g;
TT 11+31° 40 + 49
TC 73+ 44" 45 + 50
CC 16 + 37 15+ 36

Note:

1 — Reliable probability from the control group at p-value < 0.05

The distribution of the occurrence
frequencies of genotypes for patients with
CEBYV and patients in the control group are
given in table 4 according to the results of
statistical analysis.

Statistically significant differences at
p < 0.05 were found for the genotypes of TT
and TC in the group of patients with CEBV
and control group through the analysis of the
frequency distribution of genotype -1486 T/C

TLR-9 gene in patients with IM. Thus, for the
homozygous genotype of TT, this indicator
was 11% vs. 40% (p<0,05), for the
genotype TC 73% vs. 45% (p<0,05),
whereas for the CC genotype, the frequency
distribution did not have statistically
significant differences compared to the
control group and was found in the studied
groups of patients with the same frequency of
16 % vs. 15 % (p > 0.1).

Table 4
Distribution of genotype frequencies -1486 T/C TLR-9 gene in patients with CEBV
TLR-9 Patients with Control Fischer's OR (odds 95 % Cl
rs187084 C/T | CEBV (n=44) (n=40) criterion ratio) 0
TT 5 (11 %) 16 (40 %) p <0,05 0,19 0,06-0,59
TC 32 (73 %) 18 (45 %) p <0,05 3,26 1,3-81
CC 7 (16 %) 6 (15 %) p>0,1 1,07 0,33-3,5
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According to the calculated odds ratio, the
presence of the heterozygous TC genotype
(CI: 1.3-8.1 and OR = 3.26, respectively) in
the genome of patients with CEBYV is specific
for patients with CEBYV, that allows it to be
assessed as a positive association, compared
to the obtained indices for homozygous TT
types (CI: 0.06-0.59 and OR = 0.19) and the
CC genotype (Cl: 0.33-3.5 and OR = 1.07,
respectively) that are evaluated as a negative
association of genotypes with chronic forms
of EBV infection.

We analyzed the frequency of individual
allelic variations, depending on the type of
immune response to determine the effect of
the 1486 T/C of TLR-9 gene on the
production of proinflammatory and anti-
inflammatory CK.
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Data on the detection of a combination of
alleles in patients with CEBV are presented in
table 5.

Two types of immune response:
dissociative, which was characterized by a
slight increase in proinflammatory IL-1j,
TNF-a, IL-6 and regulatory IL-2 and a
significant increase in anti-inflammatory 1L-4
and IL-10; and hyporeactive — low concen-
trations of both proinflammatory and anti-
inflammatory CK were found according to
the levels of the CK in 80 patients with
CEBV. Dissociation type was detected in
58.7 % (47 patients) with CEBV, the hypo-
reactive type was found in 41.3% (33
patients), from the total number of subjects. A
study to determine the effect of 1486T/C
polymorphism of the TLR-9 gene was
performed on 44 patients with CEBV.

Table 5
Occurrence frequency of allelic variations of 1486T/C gene of TLR-9 gene in patients
with CEBV with different types of immune response (n, %)
. TT TC CccC
Type of immune response (n=44)
abs. % abs. % abs. %
Dissociative type (n=28) 1 2,3 20 45,5 7 15,9
Hyporeactive type (n=16) 9,1 12 27,3 - -
Total: 5 11,4 32 72,8 7 15,9

As can be seen from Table 5, the frequency
of T-alleles detection was 84.1%
(37 patients) on CEBV, the incidence of C-
alleles was 88.6 % (39 patients).

Data analysis of table 5 and fig. 2 allowed
establishing that the heterozygous TC

genotype was found to be the dominant
genotype among patients with CEBV, which
was found in 71.4% of patients with
dissociation type of immune response and in
75 % of patients with hyporeactive type of
immune response.

Hyporeactive type of immune regulation

25%

mTT mTC

Dissociative type of immune regulation

4%

25%

71%

ETT m TC m CC

Fig. 2. Occurrence frequency of allelic variations of 1486T/C gene of TLR-9 gene
in patients with CEBV with different types of immune response (%6)
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CONCLUSIONS

The analysis of the results of the -1486T/C
polymorphism of the TLR-9 gene revealed
three main genotypes — TT, TC, CC.
Investigation of the occurrence frequency of
individual genotypes revealed the dominance
of the genotype TC, compared with the
homozygous genotypes of TT and CC. The
study of frequency distribution of the
polymorphism -1486T/C of TLR-9 for
different  genotypes demonstrated the
specificity of changes in the TC genotype and
the absence of such in the TT and CC
genotypes in patients with CEBV.

Our study for the purpose of determining
the 1486T/C polymorphism of the TLR-9,
that is associated with chronic forms of
CEBYV infection, confirms the important role
of TLR-mediated signaling in the
pathogenesis of this disease, which is
necessary to determine the  genetic
background associated with the course of the
disease and possible consequences of CEBV.
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TO THE PROBLEM OF COMORBIDITY AND SYNTHROPY IN
CHRONIC OBSTRUCTIVE PULMONARY DISEASE
Ospanova T. S., Semidotskaya Zh. D., Chernyakova I. O., Avdeyeva O. V., Pionova O. M.,

Tryfonova N. S.
Kharkiv National Medical University, Kharkiv, Ukraine

The study objective is to establish the relationships features between lipid profile and other parameters of
homeostasis in case of chronic obstructive pulmonary disease in framework comorbidity with coronary artery
disease and arterial hypertension.

Materials and methods: the lipid profile, CRP, IgE, HbA;C, FEV, Tiffno’s index and SpO, in 35 patients
with chronic obstructive pulmonary disease (groups B, C, D), that were studied by standard methods.

Results: A large quantity of correlations between different indicators that increased in relation to disease
progression and presence of comorbidity was found. Cluster analysis confirmed the affinity between these
indicators.

Conclusion: A large quantity of correlation links between lipids and other indices of homeostasis and the
results of cluster analysis indicate the development of adaptation and disadaptation processes under such
circumstances as elevation of hypoxia in chronic obstructive pulmonary disease and these might be evaluated
as synthropy of comorbidity with coronary artery disease and arterial hypertension.

KEY WORDS: chronic obstructive pulmonary disease, lipid profile, comorbidity, synthropy

11010 MPOBJEMU KOMOPEBIJTHOCTI TA CUHTPOIII TIPYU XPOHIYHOMY
OBCTPYKTUBHOMY 3AXBOPIOBAHHI JIETEHb

Ocnanosa T. C., Cemuoouyska K. /I., Yepnakoea 1. O., A¢ocesa O. B., Ilionosa O. M.,
Tpugonosa H. C.
XapKiBChbKUii HalliOHAILHUN MEIWYHUI YHIBEPCUTET, M. XapKiB, YKpaiHa

Mera po0GOTH — BCTaHOBUTH OCOOJIMBOCTI B3a€MOJIl JIMIIHOTO CHEKTPY 3 IHIIMMHU TIOKa3HUKaMH
romMeocrady MNpU KOMOPOIIHOCTI XPOHIYHOrO OOCTPYKTHMBHOI'O 3aXBOPIOBAaHHS JIET€Hb 13 1MIEMIYHOIO
XBOPOOOIO CepIIs Ta TINEPTOHIYHOK XBOPOOOIO.

Marepianu i Meroau: y 35 Hali€HTIB 13 XpOHIYHUM OOCTPYKTHBHUM 3aXBOPIOBAHHSIM JieTeHb (rpynu B,
C, D) nocnimxkeHi nmoka3Huku JimigHoro crektpy, pieHi CPb, IgE, HbA;C, O®B 1, ingexc Tuduo ta SpO,
CTaHIAPTHUMH METOIaMH.

PesynpraTu: BusiBieHO BENUKY KiJbKICTh KOPEJSIIIHHUX 3B'SI3KIB MK PI3HUMU ITOKa3HUKAMH, KiJTbKICTh
SIKMX 3pOCTa€ MpHU MPOrpecyBaHHI XBOpoOM Ta komopOimHocTi. KnacrepHuil aHami3 MmiATBEpAUB HAsSBHICTh
CIIOPIAHEHOCTI MIXK IIUMH MOKa3HUKAMHU.

3axitoueHHsl. Benmmka KUTBKICTD KOPEJAMIMHUX 3B'S3KIB MDK JIMIJAMH Ta IHIOIMMHA TOKa3HUKAMU
TOMEOCTa3y, Pe3yNbTaTH KIACTEPHOI'0 aHAI3y CBiUaTh PO PO3BUTOK IIPOIECIB aanTaii Ta qe3aianTamnii B
YMOBax HapOCTalo4oi TIMOKCii MPH XPOHIYHOMY OOCTPYKTHBHOMY 3aXBOPIOBAHHI JIETEHb 1 MOXYTh OyTH
OIIiHEeH] SIK CHHTPOIIisI IPH KOMOPOIAHOCTI 3 IMIEMiYHOI0 XBOPOOOO CepIis Ta TiePTOHIYHOI XBOPOOOIO.

K/IIO90BI CJIOBA: xpoHiuHe OOCTpYKTMBHE 3aXBOPIOBAHHS JIETeHb, JIMIJHUN  MpOdib,
KOMOPOiqHICTh, CHHTPOTIIS

K ITPOBJIEME KOMOPEUJHOCTHU U CUHTPOITNU ITPU XPOHNYECKOM
OBCTPYKTUBHOM 3ABOJIEBAHUMN JIETKUX

Ocnanosa T. C., Cemuoouykasn K. /I., Yepnaxoea U. A., Aédeeea E. B., Iluonosa E. H.,
Tpugponosa H. C.
XapbKOBCKUM HallMOHAIbHBIA MEAULIMHCKUNA YHUBEPCUTET, I'. XapbKoB, Y KpauHa
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Hens paboTsl — YCTaHOBUTH OCOOCHHOCTH B3aWMOJCHCTBHH JIMIIUIAHOIO CIIEKTpAa C JAPYTUMH
TIOKa3aTesIMA TOMEOCTa3a IMpPU KOMOPOHMIHOCTH XPOHHYECKOro OOCTPYKTHBHOTO 3a00JI€BaHMS JIETKHX C
WIIEMHYECKON OO0JIE3HBIO Cep/Ilia U TUIIEPTOHMYECKOI O0JIE3HBIO.

Marepuansl ¥ MeTOABL: y 35 NanMeHTOB C XPOHMYECKMM OOCTPYKTUBHBIM 3a00J€BaHHEM JIETKHX
(rpynmet B, C, D) uccrieoBaHbI OKa3aTey JTAITMAHOTO criekTpa, ypoBHU CPB, IgE, HbA,C, ODB 1, nHnekc
Tuddno, SpO, craHmapTHEIMU METOAMH.

Pesynprater: OOHapy:KeHO OOJNBIIOE KOJWYECTBO KOPPEISIIMOHHBIX CBSI3€H MEXKAY pa3IHYHBIMA
TOKa3aTesIMK, HapacTarollee 1Mo Mepe MPOrpecCHpoBaHMsl OONIe3HH W NpH KoMopOumHocTH. KiacrepHsiid
aHaJIN3 IOATBEPIMII HAIMYKE CPOJCTBA MEXTy ITUMHU TOKa3aTEeIAMHU.

3akmroueHue. bonplioe KOMMYECTBO KOPPENALUOHHBIX CBSA3eH MEXKIy JHUINUAAMH M JPYTHUMHU
MOKa3aTeIsIMU TOMEOCTa3a, pPe3yNbTaThl KIACTEPHOI'O aHaJIN3a CBUJCTENBCTBYIOT O Pa3BUTHM IPOLECCOB
ajanTalyMy U JAe3ajanTallid B YCIOBHMAX Hapacrtarouied rumokcuu npu XO3JI m MoryT oneHuBaThes Kak
CHHTPOIUSI ITPYU KOMOPOHUITHOCTHU C UILIEMUYECKON OO0JIE3HBIO Cep/Ilia U THIIEPTOHMYECKOH O0Ie3HBIO0.

K/IFOYEBBIE CJIOBA: XxpoHuyeckass OOCTpYKTHBHas OOJie3Hb JIETKMX, JIMIWAHBIA TpoQuUIIb,
KOMO]I)GI/IZ[HOCTI), CHUHTpOIINA

«When we are examining an adult patient,

we rarely meet with one pathological form;

generally, the presented pathological facts

have different origin in time and reason.»

S. Botkin

nisms of pathogenesis of various diseases [6].
INTRODUCTION The numerous connections between lifestyle
Interest into the problem of comorbidity and  and environmental influences on physiological,
synthropy in various diseases is increasing  clinical, molecular, and genetic levels were
nowadays [1-7]. This interest is explained by  discovered in large-scale cohort studies. They
new data in the interrelations of a genome anda  have provided a new under-standing of health,
phenome which evolve depending on environ-  premorbid and multimorbid conditions.
mental conditions. The concept of «diseasome» Synthropy reflects the tendency of living
is introduced, which means the whole complex  organisms functioning to achieve higher levels
of inherited diseases, including their genes and  of vital activity organization in new conditions
the ability to express these genes. It is a  and creates a special phenotype of the disease.
complex network of links between diseases and It supposes the necessity of a holistic, personi-
genes that determine them, the integration of all ~ fied approach to the prevention, diagnosis,
genetic disorders (disease phenome) and the treatment and prognosis of the disease, studying
network of disease genes (disease genome) [8].  of wuniversal network interactions at the
Syntrophic genes, which are responsible for the  genomic, molecular, cellular levels. From the
development of comorbid diseases, are  synthropy position this approach can ensure the
identified. Neutral genetic markers that development of «networked» pharmacotherapy
determine the predisposition to diseases are also  taking into account emergence, constantly
identified. Studies are existed to prove the arising new pathogenetic properties and
presence of specific adverse alleles of genes  connections at certain phases in the disease
that determine the development of cardio- evolution [11].
respiratory pathology in chronic obstructive

pulmonary disease (COPD), occupational lung OBJECTIVE
diseases, and bronchial asthma [9]. Study of relationships features between
The achievements of molecular biology, lipid profile and other parameters of

genomics and molecular genetics have homeostasis at COPD in framework
deepened our understanding about human  comorbidity with coronary artery disease
diseases, taking into consideration all factors (CAD), arterial hypertension (AH) and type 2
contributing to the development of the disease,  diabetes mellitus (DM).

from a network approach to genome, phenome

and diseasome associations. At the same time MATERIALS AND METHODS
genes take various functional positions in the Integrative principles were used to design
network of interaction [10]. Comorbid states  study: 32 parameters of homeostasis were
were an incentive for studying general mecha-  studied, 9" of which were studied in the
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treatment process (oxygen saturation (SpO,),
forced expiratory volume in 1 second (FEV,),
forced vital capacity (FVC), Tiffno’s index
(FEV./FVC ratio), reversibility test of airways
obstruction with bronchodilator agent, results of
CAT and mMDR questionnaires).

35 COPD patients (57.14 % male and
42.68 % female) aged from 42 to 82 years, the
average age was 57.0 [54.0-67.0] suffering
from COPD exacerbation and comorbid
pathology were examined according to standard
protocols. The average COPD duration was
10.02 [5.0-15.0] years.

All patients underwent clinical examination,
assessment of complete blood count, clinical
urine test, and sputum analysis, carbohydrate
metabolism and determine level of creatinine,
IgE, and C — reactive protein (CRP).

Fasting concentration of total cholesterol
(TC), triglycerides (TG), high density
lipoproteins (HDL), low density lipoproteins
(LDL) and very low density lipoproteins
(VLDL) were carried out via standard bioche-
mical methods. Climov’s formula was used to
count atherogenic index (Al). The level of total
IgE was determined with chemiluminescent
immunoassay method. Determination of the
serum concentration of CRP was performed by
immunoturbidimetric  method.  Glomerular
filtration rate (GFR) was evaluated via
Cockcroft-Gault formula.

The pulmonary function test (PFT) was
performed by using a computer spirograph
(«Spirocomy, Scientific and Technical Center
of Radioelectronic Devices and Technologies,
Kharkov, UA). Bronchodilator reversibility was
measured in a half an hour after inhalation of
salbutamol 0.4 mg.

The statistical analysis was carried out by
using nonparametric methods of the package
Statistica 10. The data are represented by the
median (Me) with interquartile range (Me
[25 %-75 %]), unless otherwise indicated. The
relationship  between the variables was
estimated with  Spearman's  rank-order
correlation (p <0.05). Cluster analysis with
complete linkage was performed.

RESULTS AND DISCUSSION

According to design of our study the
parameter of lipid profile (TC, TG, HDL, LDL,
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VLDL, and Al) and their correlation with other
studied parameters are presented in the article.

The comorbidity was noted in 23 COPD
patients, 11 COPD patients type 2 DM was
diagnosed, 8 COPD patients had CAD (cardio-
sclerosis, stable angina), and 4 COPD patients
had AH II stage.

According to the classification proposed by
GOLD 2014, patients were divided into
3 groups: group B-12 patients, group C-14
patients, group D-9 patients. The prevalence of
the comorbid diseases in each group were: in
group B 8.33% of patients did not have
accompanying pathology, 16.6 % had AH,
16.6 % had CAD, 58.33 % had AH combined
with CAD (in 3 — postinfarction cardioscle-
rosis). In group C 21.43 % of patients did not
have accompanying diseases, CAD were found
in 28.7 % of patients and 50 % of patients had
AH associated with CAD. Comorbid pathology
was found in all patients group D: 22.22 % had
CAD and 77.78 % had AH combined with
CAD.

A comparative analysis of the lipid profile
(Table) indicates a tendency for an increase in
LDL and Al at comorbidity with CAD (in
comparison with the group without CAD).
These differences are especially pronounced for
TCand TG (p <0.05).

The lowering of VLDL in the group with
CAD mismatches from the overall trend. A
tendency towards increase TC, TG, VLDL,
LDL and decrease in HDL was determined in
COPD patients with hypertension as well.

It should be borne in mind while interpreting
the shifts of the lipid spectrum that TGs are an
important energy substrate, cholesterol is a
component of cell membranes and intracellular
organelles. These lipids are water insoluble and
transferred in the composition of lipoproteins,
complexes of lipids with specific proteins
(apolipoproteins). VLDL transport endogenous
TG from the liver to other tissues, LDL provide
cholesterol transport from the liver to peripheral
tissues, HDL are associated with reverse
transport from peripheral tissues to the liver,
from where it can be eliminated. Thus all
lipoproteins are in a dynamic state and between
them there is an intensive exchange of lipids
and proteins.
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Table
Comparative characteristic of lipid profile depends on presence of comorbid pathology
COPD COPD with COPD without | COPD with AH | COPD without
CAD CAD AH
TC. mmol/l 6.20 6.20 5.70* 6.34 6.13
’ [4.80-6.45] [5.3-6.5] [4.80-6.40] [4.80-6.34] [5.45-6.78]
HDL, 1.21 1.30 1.14 1.23 1.30
mmol/l [1.12-1.37] [1.15-1.37] [1.12-1.18] [1.12-1.37] [1.15-1.40]
TG. mmol/l 2.76 2.78 1.69* 2.80 212
’ [1.47-3.22] [1.46-3.24] [1.55-2.70] [1.46-3.24] [1.53-2.99]
LDL, 3.70 3.96 3.45 4.20 3.96
mmol/l [3.0-4.22] [3.20-4.22] [2.44-3.68] [2.44-4.22] [3.21-4.39]
VLDL, 0.85 0.82 0.94 1.10 0.94
mmol/l [0.48-1.13] [0.53-1.13] [0.48-1.10] [0.53-1.10] [0.30-1.45]
Al 3.47 3.55 3.55 3.55 3.35
[2.86-4.50] [3.03-4.50] [2.55-4.43] [2.60-4.50] [3.04-4.58]
Note: * — significant difference between the indices in the COPD group with CAD and without CAD
(p <0.05).
V. J. Marshall [12] recommends distin- Correlations between HDL and body mass

guishing «ideal» and «abnormaly lipid levels in
serum. The levels of TC and TG in all groups of
examined patients were elevated in comparison
with the «ideal» ones, TG level was
«abnormally» high (more than 2.5 mmol/l)
either in whole group of COPD patients or at
comorbidity with AH or CHD (3.2 mmoll/l,
2.8 mmol/l, 3.2 mmol/l, respectively).

Significant changes in the number of
correlations  between different indices of
homeostasis were found depending on the
clinical group of COPD: the number of
significant correlations was 94 in group B, in
group C — 134, in group D — 112 (p < 0.05).
This may be associated with an intensification
of the adaptation processes to the disease in
group C and the subsequent depletion of
compensatory mechanisms in group D. Similar
trends were observed at comorbidity with CAD
(in the group of CAD the number of
correlations was 156, in the group without CAD
— 71) and at comorbidity of AH (in the group
with AH the number of correlations was 159,
without AH — 109).

The analysis of statistically significant
interrelationship with the lipid profile in the
whole group of COPD patients revealed a
moderate uphill relationship between TC and
CRP (R =0.55) indicating the lipids partici-
pation in the development of systemic
inflammation. 14 correlations with parameters
of lipid profile were found among overall
COPD patients, while in groups B and C — 13,
in group D — 15.

index (BMI) (R=0.69) as well as waist
circumference (R=0.58) in group B and
inverse moderate relationship between level of
reversibility of airflow obstruction and HDL
(R =-0.62) and IA (R =-0.62) were found.

There is a strong positive correlation of CRP
with TC (R=0.80) and LDL (R =0.95) in
group C, which indicates an increase lipid
involvement in the systemic inflammatory
process in COPD. Besides there are positive
correlations between TC, TG and SpO,
(R=057 and R=0.64, respectively).
Additionally, positive moderate relationship
between TG and Tiffno’s index (R = 0.56), TC
and GFR (R = 0.62) was noted.

Positive moderate correlation between HDL
and SpO, (R =0.68), strong relationship
between TG and IgE (R =0.72), and negative
strong correlation between TC and FVC (R =
-0.70) were noted in group D. The peculiarity of
this group is a large number of correlations
which might be considered paradoxical.
Positive correlations of TC (high) and CA
(moderate) with Tiffno’s index (R =0.89 and
R = 0.67, respectively), positive correlations of
LDL (high) and VLDL (moderate) with GFR
(R=0.81and R = 0.67, respectively) belong to
them.

Analysis of correlation in COPD patients
without comorbidity with CAD revealed high
positive correlations of HDL with SpO,
(R=0.94) and reversibility of bronchial
obstruction (R = 0.92).
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The quantity of significant correlation
relations increases with CAD comorbidity:
relationship appears between TC and CRP
(R = 0.498) which indicates the participation of
lipids in systemic inflammation, and positive
correlation between TC and Tiffno’s index
(R =0.39) also appeatrs.

6 significant  correlations  of  various
parameters with lipids were found in the COPD
patients without CAD: positive relationship
between TC and CRP (R=0.75), GFR
(R=0.698), IgE (R=0.61). There was a
positive correlation of HDL with HbA;C
(R=0.76). There was a positive strong
relationship between LDL and GFR (R = 0.88),
and moderate negative between VLDL and
SpO; (R =-0.65).

The total number of correlations is retained
at the comorbidity of COPD and AH. The
relationship disappears between TC and CRP,
IgE, besides relationship appears between HDL
and waist circumference (R = 0.42), VLDL and
HbA;C (R = 0.499), HDL and GFR (R = 0.57),
TC and the Tiffno’s index (R = 0.42).

Consequently, lipids form a large quantity of
correlations  with  various parameters of
homeostasis at COPD such as CRP, Tiffno’s
index, reversibility of bronchial obstruction,
SpO,, IgE, HbAC. 75 correlation links with
lipids were identified totally: there were
identified 14 relations throughout group of
COPD patients, 13 — in groupB, 13 — in
group C, 15 — in group D, 8 — in group of
COPD with comorbidities of CAD, 4 — without
CAD, 9 — in presence of AH as well as without
AH. It should be noticed that the greatest
number of interrelations were found with TC,
LDL, VLDL and Al as a whole in COPD
patients, only the link was detected with TG
and no correlations with HDL. Comorbidity
with CAD in COPD patients leads to an in-
crease number of correlations in 2 times, which
is not observed at worsening of COPD and
comorbidity with AH. Namely, 5 relationships
with TC, 4 correlations with pro-atherogenic
lipoproteins, no relationship with HDL were
found at comorbidity of COPD with CAD.
Atherogenic fractions of lipids form 7 relation-
ships with AH comorbidity, association with
TC (3 links), LDL and VLDL (2 links), TG (2
links) and HDL (2 links) are presented in
COPD patients without AH.

It should be noted that the variety and
liability of correlation links, opposite direction,
presence of relations, which are difficult to
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explain, and at glance, taking into account
modern conception about the role and functions
of lipids, these correlations seem to be
paradoxical. Such correlations include a
positive moderate association of TC with LDL
(R=0.41) and GFR (R=0.40), a negative
association between TC and waist circum-
ference (R =-0.36) in overall COPD patients;
out of 15 correlations 3 and might be con-
sidered as unexpected.

In addition, 3 out of 14 association revealed
in group B are paradoxical, as follows, negative
relationship between HDL and reversibility of
bronchial obstruction (R =-0.62), positive
association of HDL with BMI (R = 0.69) and
waist circumference (R = 0.58).

Furthermore, 4 of the 13 correlations
revealed in group C are paradoxical, so it is a
positive correlation with GFR (R =0.62),
positive association of TC with TG (R = 0.57)
and SpO, (R=0.64), TG and Tiffno’s index
(R =0.56).

Moreover, the greatest quantity of
paradoxical links (6 out of 15, twice as many as
in the other groups) was identified: between TC
and the Tiffno’s index estimated before and
after treatment (R=0.73 and R=0.89,
respectively), between TC and FEV; after
treatment (R =0.73), between LDL and GFR
(R =0.66), Al and Tiffno’s index (R = 0.67). In
addition, the correlation of TG with IgE
(R =0.72) appears precisely in this group. The
level of TC was associated with IgE (R = 0.61)
at comorbidity with AH and as well as
correlation between HbA;C and VLDL
(R =0.499).

Since the pathogenesis of comorbid states is
currently considered in terms of systemic
biology and general pathology as a change in
universal network processes occurring at the
genomic, molecular, and cellular levels we
provide data about of correlations quantity in
different subgroups of patients. Analyzing
correlation relationships it is necessary to
identify the most important and significant
things in the informational flow and to look for
parameters of order in it. A large number of
paired associations can arise indirectly through
other associations of concomitant diseases, and
their number may increase exponentially with
an increase in comorbidity [6]. Mistakes in
evaluating the results of the study can also be
associated with incorrect coding of diseases,
inaccuracies in the collection of information,
the effects of therapy, and, paradoxically, the



genetic factors themselves. Mathematical
solutions are used in the network science to
reduce the impact of indirect relationships
between indicators; however, probabilistic
relationships between diseases are not taken
into account the complex system.

Metabolic networks, formed by groups of
interacting proteins, carbohydrates, lipids, etc.,
are functioning together, coordinate and control
the interrelated processes in the body. Networks
are represented as a set of «nodes, huby, related
oriented (enzyme — substrate, gene — protein,
etc.) and undirected «ribs». There are dis-
tinguished the central nodes that have a greater
number of connections, and peripheral, the
number of connections which is much smaller.

The change in the activity of the central
nodes contributes development of comorbid
pathology. Complex biological systems acquire
new (emergent) properties that cannot be
explained due to particular diseases. Perhaps,
these key positions in system biology and medi-
cine may show the development of synthropies
[3] and can explain the «paradox» correlations
that were found in patients with COPD.

It is thought that synthropy is either a desire
of living organisms to order the functioning of
systems, organs, tissues, cells and to reduce
entropy processes or a destruction, chaos,
movement toward death. From this statement,
the appearance of a large number of correla-
tions, including paradoxical ones, in the group
D with the 100% comorbidity might be
considered as manifestation of the synthropy. It
is possible to regard such connections of the
pulmonary function (PF) indicators with lipids
as manifestations of adaptation in case of
progressive hypoxia, hypoxemia, and hyper-
capnia through involvement in the maintenance
of homeostasis of lipids, which stabilize cell
membranes and are a source of energy.

New mathematical approaches arise in
response to the emergence of «unsolvable
tasks» in other fields of science and practice.
These unsolvable tasks constitute the «no-
knowledge card» that every scientist has and
which is a priority for his research and linked to

practical activities, the ability to manage
processes.
Paradox correlations between different

indicators (lipids, IgE and HbA,C) are related
to this «no-knowledge card» in our study. They
also probably reflect the unknown processes of
the organism adaptation to the organism's
struggle with the severe, incurable disease
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through the involvement of lipids in this
process.

The role of lipids in adaptive reactions is
associated with the state of cell membranes
structures under the pathology conditions that
occurs when a system of protective, compen-
satory and restorative mechanisms is disrupted.
Membrane adaptation is associated with
changes in the composition of lipids and the
functioning of transport systems.

Membrane adaptation is the basis of the
ability to maintain adequate metabolic functions
of organs and tissues. An important role is
played by peroxidation syndrome of cell
membranes [13] triggered by peroxisome
proliferator-activated receptor (PPAR). PPAR
relates to the central nodes of the metabolic
network and causes the formation of a large
number of connections with different homeo-
static systems. The lipid matrix is considered as
the most mobile structure of the metabolic
network. The change in the phase state of the
lipid matrix of biomembranes is determined
their stability by damaging factors which go
beyond the ranges of self-regulation, a
pathological process develops. This determines
the lipid strategy of biochemical adaptation to
extreme effects; in particular, it is smoking and
impact of other damaging environmental factors
in case of COPD [14]. Possible clinical
manifestations of such adaptation may be
changes in the lipid spectrum, atherosclerosis,
AH, gastrointestinal lesions, etc. Synthropic
genes regulate phenotypes of clinical manifest-
tations in the case of synthropy.

Our study confirmed the involvement of
lipids in systemic inflammation: correlations of
TC with CRP in the group of patients with
COPD (R =0.52), group C (R =0.80), in case
of comorbidity with CAD (R =0.498), in the
group without AH (R = 0.75) were found.

It is possible to explain the results obtained
by the impact of hypoxia on local and systemic
inflammation,  which  increase  systemic
oxidative stress since PF in all patients
declined. Active forms of oxygen start up
processes of lipids and lipoproteins oxidation,
accumulation of cholesterol, and enhance the
systemic inflammatory response, the symptoms
of which are presence of acute phase proteins,
and especially CRP.

Unexpected correlations between lipids and
IgE were found such as between TG and IgE
(R =0.76) in the D group and between TC and
IgE (R=0.61) in the group without AH.
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Development of immediate type hyper-
sensitivity reactions in patients with COPD is
known and it is associated with sensitizing
effects of tobacco smoke and environmental
factors [15-16]. Pro-atherogenic properties of
IgE are demonstrated in some studies [17-21].
The increase level of IgE in patients with
unstable angina, dyslipidemia is established. It
emphasizes the association of IgE with lipids
and the instability of atherosclerotic plaque.
Lipids correlate with the genes of basophils and
mast cells; IgE accumulates in plaques and
contributes to their increase. The opinion is
expressed [21] that mast cells play a key role in
the development of atherosclerosis and
mastocytes secrete pro-atherogenic lipids in
plaques.

These processes may not be accompanied
with systemic manifestations, the total IgE level
does not correlate with atherosclerosis
progression. IgE functions in plaques causing
accumulation of lipids, degradation of the
matrix of the vascular wall and infiltration with
pro-inflammatory  immune cells. It is
considered as key mechanisms of athero-
sclerosis development and pathogenesis of the
plaque rupture.

The relationships between HDL and HbA,C
(R =0.76) in the group of patients without AH
and VLDL with HbA,C (R =0.499) in the
group with AH were found. It confirms the
relationship between lipid and carbohydrate
metabolism in COPD patients. Among our
patients 11 of them had type2 DM, it is
possible that synthropy of COPD with this
disease not only CAD and AH might be
present. The comorbidity of COPD and type 2
DM leads to severe COPD, frequent
exacerbations,  progressive  reduction  of
ventilatory lung function as well as patient’s
life quality deterioration [22—25].

Cluster analysis of 12 indices (Fig. 1)
including of lipid metabolism indices, CRP,
anthropometric parameters (BMI), PFT indices
(FEV,, Tiffno’s index) showed that HbA;C
forms a subcluster with TC. It also enters a
cluster that includes a lipid spectrum, CRP and
BMI on a large distance. Thus, HbA;C is
related closely to lipid metabolism, CRP and
Tiffno’s index forming COPD phenotype with
metabolic syndrome (MS). FEV; and IgE form
a separate cluster, so IgE might be the one of
the markers of the eosinophilic phenotype of
COPD.

Tree Diagram for 12 Variables
Complete Linkage
Euclidean distances

300

250

200

150

Linkage Distance

100

50

—=

e —

—=

BMI HbC1A LDL

TC IA

CRP

TG VLDL IgE

HDL Tiffno's index FEV1

Fig. 1. Cluster analysis of lipid profile, systemic inflammation, pulmonary function
and anthropometric data in patients with COPD with comorbid pathology
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Investigation’s results [25-29] of COPD
comorbidity with MS are published. The

opinion is suggested that MS (obesity,
hypertension, atherogenic dyslipidemia,
hyperglycemia, and insulin resistance) is

predisposing factor in the development of
systemic inflammation.  Abdominal-visceral
adipose tissue is considered as an active
endocrine organ that supports a chronic
systemic inflammatory process. Hypoxia due to
COPD disrupts the balance between
proinflammatory and anti-inflammatory factors
in the large adipocytes zone, and activates the
signaling pathways of inflammatory reactions
[30]. Patients with MS and COPD have higher
CRP and IL-6 levels, than patients without MS.
The concentration of adiponectin inversely
correlates with BMI in case of obesity.
Adiponectin reduces insulin resistance by
activating insulin in hepatocytes. Reduced level
of adiponectin increases inflammation in the
lung tissue. The severity of metabolic obesity
should be assessed according to waist
circumference. In our study, the correlations of
lipid, waist circumference, BMI were
unexpected: positive relationship between HDL
(R=0.69) and BMI (R =0.58) and negative
correlation between TC and WC (R =-0.36)
were found. Perhaps this is due to the
development of adaptation processes to the
increase of BMI and waist circumference.
According to the German investigation of MS,
50 % and 53 % of the COPD patients | and Il
stages, and 37 % and 44 % of the COPD
patients 11l and IV stages have MS. According
to Spanish study results obesity was noted in
25 % of COPD patients and violations of lipid
metabolism were founded in 35 %. Among MS
criteria, a lower frequency of central obesity
and dyslipidemia was noted in patients with
severe and extremely severe COPD: obesity
was noted in 18 % of the total number of COPD
patients, in 25% of COPD patients with
moderate severity of disease, and only in 6 % of
COPD patients in severe stage of COPD [31].
The bronchial obstruction, dyspnea,
acrocyanosis is more expressed in COPD
patients with MS.

Among other things, the difficulty of the
problem is nowadays that development of
polypathy (comorbidity) is typical for patients
with chronic multifactorial diseases. 80 % of
elderly patients have 3 or more diseases, which
are described as «involutional» [3]. According
to the definition of entropy and synthropy [32,
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2] life is an orderly and regular behavior of
substance that based not only on the tendency
of the transition from order to disorder, chaos,
and death, but also to the constant maintenance
of order and synthropy. Schrédinger [32] noted
the amazing ability of the organism to
concentrate on itself the «flow of order»
avoiding the transition to atomic chaos
associated with chromosomes. The organism
produces entropy approaching death. This
process is hampered by the metabolism that
releases life from entropy and supports it
through organization and ordering [33-34].

Nowadays, the concept of synthropy is
widely used in medicine in the investigation of
combined pathology, along with such related
concepts as comorbidity, multimorbidity, and
polypathy. This term means «mutual propen-
sity, attraction of two diseases» as opposed to
dystrophy — mutual repulsion. Despite this,
there is [35-38] no clear understanding of
synthropy, comorbidity, polypathy,
polymorbidity. G. D. Fadeenko [39] considers
the role of melatonin and nitric oxide
metabolites in the pathogenesis of gastro-
esophageal disease associated with COPD, and
concludes that combined pathology is
synonymous for synthropy. It seems relevant to
use the term «polypathy» in general pathology,
the term «comorbidity» in clinical practice and
the allocation of «synthropy» as a genetically
conditioned combination of several diseases.
The terms of «multimorbidity», «polymer-
bidity» from the standpoint of genetics and
epigenetics in the future also need to be
clarified.

The chronic systemic inflammation,
wherein an important role belongs to lipids, is a
morphological basis of polypathy in COPD.
Since there are several studies that confirm the
presence of common gene alleles for COPD and
CAD. The opinion that COPD and CAD are
synthropy diseases could be accepted.

The diagnosis of a genetic disease caused
by a group of synthropic genes and its
characteristic clinical phenotypes (syndromes)
by way of a syndrome of progressive ire-
versible bronchial obstruction, a syndrome of
myocardial ischemia, AH syndrome, a
syndrome of disturbed metabolism
(carbohydrate, lipid, etc.) might be expected
under the conditions of further genetic
identification.

The analysis of the data shows the
increasing  correlations  between  different
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indices of homeostasis with the progression of
COPD in case of comorbidity. This indicates
increasing  of  synthropy, attempts of
homeostasis  regulation, and search of
adaptation ways to existence in conditions of
severe illness.

The paradigm of reductionism was replaced
by a network approach to studying the general
laws and principles of human diseases.
However, doctors often use polypragmazia
treatment that is based on the reductionist
approach [40].

The search for drugs, that are able to
influence simultaneously all the links of the
disturbed homeostasis, are currently underway
based on the network model of the disease, the
synthropy, the holistic approach to the problems
of the disease [41-46]. It is proposed to use
pleiotropic cholesterol-independent properties
of statins as drugs such a group [41-46]. The
basis of their effects is a decrease in the
synthesis of intermediate cholesterol meta-
bolism products, in particular, geranyl-geranyl
pyrophosphate (GGPP) and farnesyl
pyrophosphate (FPP). The anti-inflammatory
effect of statins, their ability to change the
properties of phagocytes, and subpopulations of
T-lymphocytes were widely discussed. Cellular
adhesion molecules have a moderate immuno-
suppressive effect. The anti-inflammatory effect
of statins is accompanied with an increase in the
content of antiatherogenic subfractions of LP,
the cholesterol of pro-atherogenic subfractions
decreases. There is evidence that statins reduce
mortality from pulmonary insufficiency: a
multivariate analysis of study results of statins
effect in 7,700 COPD patients shows that the
overall risk of death is reduced by 21 % and the
risk of death from a lung dysfunction violation
by 45%. The American College of Chest
Physicians does not recommend statins for
prevention of COPD exacerbations. The
prescription of statins for comorbidity of COPD
is recognized as a matter of debate. According
to the data [43, 46], exacerbations are less
frequent and mortality decreases when statins
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FIBROTIC CHANGES IN PATIENTS WITH CHRONIC HEART
FAILURE WITH CARDIAC DYSSYNCHRONY AND ASSOCIATED
TYPE 2 DIABETES MELLITUS

Rudenko T. A., Bilchenko O. V. Khvysiuk M. O., Godlevska O. M., Braslavska A. P.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

The study of fibrosis markers was carried out on 72 observed patients (mean age (69 + 10.37) years) with
chronic heart failure (CHF) of ischemic genesis with manifestations of cardiac dyssynchrony (CD) and
concomitant type 2 diabetes mellitus — Galectin 3 and matrix metalloproteinase 1. All patients were divided
into 2 groups, depending on the presence of CD. The CD was evaluated according to a conventional
technique, the volume fraction of interstitial collagen was measured using the formula of J. Shirani and co-
authors, the levels of Galectin-3 and matrix metalloproteinase 1 — by the enzyme-linked immunoassay
according to the manufacturer's instructions. The data were processed using parametric and nonparametric
statistics. It was revealed that the level of fibrosis development was higher in the group of patients with CD
than in the group without CD. This indicates the dependence of the development of myocardial sites
asynchronous reduction with the presence of interstitial collagen development. That further requires the study
of the effect of anti-fibrotic, anti-ischemic and hypoglycemic agents on the progression of CD to prevent
subsequent myocardial remodeling.

KEY WORDS: volume fraction of interstitial collagen, chronic heart failure, cardiac dyssynchrony,
Galectin 3, matrix metalloproteinase 1

®IFPOTUYHI 3MIHH Y XBOPUX 3 XPOHIYHOIO CEPHEBOIO HEJJOCTATHICTIO 3
JAUCCHUHXPOHIE€IO MIOKPAJIA TA CYITYTHIM HYKPOBUM JIABETOM 2-I'0O THITY

Pyoenxo T. A., binvuenko O. B. Xeuciok M. O., I'ooneecvka O. M., bpacnaecvka A. 11.
XapkiBcbKa MEIMYHA aKaJIeMisl MTICISIUITIOMHOT OCBITH, M. XapKiB, YKpaiHa

VY 72 obcrexyBanux (cepenniii Bik (69 + 10,37) pokiB) 3 xpoHiuHOMO cepiieBoro HemocTaTHicTio (XCH)
IIIEMIYHOro TeHe3y 3 MPosiIBAMU TUCCUHXPOHIT Miokapaa (JIM) Ta cymyTHIM I[yKpOBHM Jia0eToM 2-T0 THITY
MPOBEICHO BHBYEHHsI MapkepiB (idpo3y: [anektrHy 3 Ta mMaTpukcHOI MetanonpoteiHaszu 1. Bei marientn
pO3/iNieHi Ha 2 TPy B 3aJIeKHOCTI Bij HasiBHOCTI JIM. JIM oliHIOBajH 3a 3arajbHOIPUIHSATOI METOANKOILO,
00'eMHy (paxIlif0 IHTEPCTHUIIATBHOIO KOJAreHy BUMIpIOBaIK 3a jornoMororo ¢opmynu J. Shirani i
CMiBaBTOPIB, piBeHb ['anekTiHa-3 1 MaTPUKCHOI MeTayonporeiHaszu 1 3a JOMOMOrown iMyHO(MEpMEHTHOTO
METONy 3TiHO 3 IHCTpYKIi€w Bix BHpoOHMKa. JlaHi OOpOOJSITM MeTomaMH MNapaMeTpUYHOI Ta
HerapaMeTpUYHOl CTaTUCTHKH. BusiBieHo, 110 B rpymi xBopux 3 JIM piBeHb po3BUTKY QiOpo3y OyB BUIIIM 32
piBenb y rpymi 6e3 JIM. Lle Bka3ye Ha 3aJeXHICTh PO3BUTKY aCHHXPOHHOTO CKOPOUYEHHS JISIHOK MioKapaa 3
HAsSBHICTIO PO3BUTKY IHTEPCTUIIIATBHOTO KOJNAreHy, O[0 B MOJAIbIIOMYy MOTpeOye BUBYEHHS mii
POTUBOGIOPOTUIHNX, aHTHIMIEMIYHUX Ta TIMOTTIKEMiYHIX 3ac00iB Ha mporpecyBanHs M mis 3amobiranas
y NOAANBIIOMY Pe MOJIEIIOBaHHS MiOKap/a.

K/TIOY90BI C/IOBA: o0'emHa (pakiiisi iHTEpCTHIIIATBHOIO KOJareHy, XpOHIYHa cepIieBa HeIOCTaTHICTH,
IVICCHHXPOHIS Miokapaa, [amexTiH 3, MaTpUKCHA MeTaJIoNpoTeinasa 1

OUBPOTUYECKHUE UBMEHEHUSL Y BOJIbHBIX C XPOHUYECKOM CEPJIEYHOM
HEJOCTATOYHOCTBHIO C JUCCUHXPOHUEU MUOKPAZIA U COITYTCTBYIOINM
CAXAPHBIM JJMABETOM 2-T'O THITA

Pyoenxo T. A., bunvuenko A. B. Xeuctok M. A., I'ooneeckan O. M., bpacnasckas A. I1.
XapbKOBCKasi METUITMHCKAS aKaJAeMUs TIOCIEIUTUIOMHOTO 00pa3oBaHms, T. XapbKoB, YKpanHa

VY 72 obenenyembix (cpemnuii Bospact (69 + 10,37) sreT) ¢ XpOHHUECKOH CepIeuHO HEeI0CTATOUHOCTRIO
(XCH) wnmemMu4eckoro reHe3a € MPOSBICHWSIMH JUCCHHXPOHMH MHUOKapaa (M) W comyTCTBYIOIIUM
caxapHbIM JuaberoM 2-TO THMa MPOBEACHO H3ydeHHWe MapkepoB ¢ubOposa: ['asekTMHa 3 WM MaTpUKCHOH
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MeTajionporenHassl 1. Bee mamueHTsl pasneneHsl Ha 2 rpymnmsel B 3aBUCHMMOcTH OT Hanmuua JM. JIM
OIIEHUBAJIN T10 OOUIETIPUHITON METOANKE, 00bEMHYIO (DPAKIMIO MHTEPCTUIHAILHOIO KOJIJIareHa U3MEPSIIH C
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INTRODUCTION OBJECTIVE

Excessive accumulation of fibrosis has To study the features of changes in fibrosis
pathological effects on the diastolic function of  markers — galactine-3 and matrix metallopro-
the myocardium [1]. The number of focal teinase-1 in patients with CHF with CD
collagen fibers increases in patients with type 2 manifestations and associated type 2 DM.
diabetes mellitus (DM) before the increasing of
the total collagen content, that leads to a MATERIALS AND METHODS
decrease in myocardial capacity, which is due Complex examination of 72 patients with
to glycation of collagen fibers and, as a result,  comorbid pathology — CHF of ischemic origin
an increase in the weight of the myocardium.  and type 2 DM was carried out. All patients
Hypertrophy of cardiomyocytes in patients with  were on treatment in the therapeutic and
diabetic cardiomyopathy has been studied for a  cardiology department at Kharkiv City clinical
long time, but its contribution to the ventricular  hospital of urgent and emergency aid named
hypertrophy hasn’t still been understood after Prof. O. I. Meshhaninov.
completely [1-2]. Detection of new biomarkers Patients were with known CHF, New York
of subclinical damage can improve the Heart Association (NYHA) class I-1V and left
assessment of the risk of cardiovascular  ventricular ejection fraction (LVEF) of > 45 %
complications. It is becoming relevant to study  («average» or «preserved» according to the
the fibrosis markers for timely diagnosis of  criteria of the European Society of Cardiology,
primary changes of extracellular matrix in  2016) [5]. The average age of patients was
patients with type2 DM. Among the (67.45+10.32) vyears. Type 2 DM was
manifestations of cardiovascular disease, the  diagnosed according to the criteria of the
main attention is paid to chronic heart failure =~ American Diabetes Association and the
(CHF) due to the high prevalence of this  American Diabetes Association Diabetes Care,
syndrome, which is associated with an 2017, and European Association for the Study
increased risk of mortality among populations  of Diabetes (EASD). CD was diagnosed
throughout the world. There is evidence that according to the recommendations of the
plasma levels of galectin (Gal)-3 correlate with  European Association of Echocardiography [5—
the prevalence of type2 DM and associated 6]. CD was divided into intraventricular,
metabolic conditions, suggesting that the interventricular, atrioventricular and combined.

pharmacological blockage of this lectin can be Instrumental methods — echocardiography
successful in treating CHF in patients with  with determination of CD indices and
diabetes [3-4]. electrocardiography (ECG) were performed on

The work was carried out according to the  all patients with CHF of ischemic genesis and
plan of research works of the Department of  type 2 DM.
Therapy and Nephrology of the Kharkiv The evaluation of myocardial fibrosis was
Medical Academy of Postgraduate Education  performed with the determination of the content
«Optimization of the treatment of chronic heart  of Gal-3 and matrix metalloproteinase (MMP) 1
failure» (SR No. 0117U000585). in serum using the immune-enzyme method.
Galectin-3 was evaluated using Human
Galectin-3 kit (Platinum ELISA; eBioscience,
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Bender MedSystems, Austria) and MMP-1
content — using the «Human MBZ-1» Kkit
(ELISA, Abfrontier Biotechnology supplier,
South Korea).

The volume fraction of interstitial collagen
(ICVF) was calculated according to the method,
which was determined based on the total
voltage of the QRS complex in 12 standard
leads, growth, myocardial mass of the left
ventricle (LVMM), where the normal level is
1-2 % [7].

ICVF = (1-1,3 * ((total QRS * height) /
LVMM)) * 100. Where ICVF is an interstitial
collagen volume fraction, %; LVMM - left
ventricle myocardial mass, g; height, m; total
QRS volt, mm.

To perform the task, the subjects under
study (n=72) were divided into 2 groups.
Group 1 (n = 56) with CD and group 2 (n = 16)
without CD.

The statistical processing of the obtained
results was performed on a personal computer
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using Microsoft Office Excel 2007 and
STATISTICA 6.0. To determine the continuous
scale, the mean sample and median were used
as indicators of the central trend, the data are
presented in the results of the study, as M = m,
where M is the arithmetic mean, m is the mean
square (arithmetic) deviation; interquartile
range, minimum and maximum value — as
measures of spread. The discrepancy was
considered reliable if the probability of random
difference did not exceed 0.05 (p < 0,05).

RESULTS AND DISCUSSION

The mean content of Gal-3 in the studied
patients was (7.19 + 0.48) ng/ml, MMP-1 (0.58
+0.19) ng/ml, and ICVF was (7.22 £+ 0.29) %.

Patients were divided into 2 groups to
determine the levels of fibroblasts regarding the
presence of CD: 1% group included 56 people
with DM; 2™ group was represented by 16
persons without signs of DM (Table).

Table 1

The activity of fibrosis markers in patients with type 2 diabetes and CHF of ischemic genesis,
depending on the presence of CD (M + m)

Indicator CD (n=56) Without CD (n = 16)
Gal-3, ng/ml 749+0,6 6,14 + 0,42
MMP-1, ng/ml 0,46 +0,2 1+0,47*
ICVF, % 7,6 +4,03 6,52 + 2,36

*Notes: — the degree of differences probability of in group 2 compared to group 1 (p < 0,05)

The obtained results indicate that the
formation of CD leads to an increase in the
expressiveness of fibrotic changes. The
dependence of levels of fibrosis markers on the
degree of development of CD was investigated.
The growth of the Gal-3 levels was observed
under the condition of the presence of
combined CD forms.

Thus, the level of Gal-3 was the highest in
patients with simultaneous combination of
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intraventricular, interventricular or atrioventri-
cular CD (n = 28), while in isolated forms of
CD, that is in the presence of one of the forms,
the content of Gal-3 was significantly smaller
(Fig.). The content of MMP-1 also depended on
the combination of CD and was the smallest in
patients with combined (n = 28) CD forms. The
size of the ICVF also correlated with the forms
of CD (Fig.).
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Fig. The activity of fibrosis indicators in patients with CD against the background of CHF

CONCLUSIONS

When type 2 DM combined with CHF of the
ischemic genes, the Gal-3 serum level
increases, that correlates with the progression of
the mechanical CD leading to the myocardial
rejuvenation. Content of MMP-1 depends on
the form of mechanical CD - decreasing in

PROSPECTS FOR FUTURE STUDIES

It remains relevant to further explore the
characteristics of changes in the fibrosis
markers, depending on the use of
hypoglycemic and anti-ischemic therapy, and
its effect on CD.

combined forms.
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THE FREQUENCY OF USE OF COMBINATIONS OF
ANTIHYPERTENSIVE DRUGS IN PATIENTS WITH DIFFICULT-
TO-CONTROL HYPERTENSION ON THE BACKGROUND OF
BIOFEEDBACK AND PACED BREATHING AND HEART RATE
VARIABILITY
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V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

The frequency of administration of combinations of antihypertensive drugs and its changes at different
stages of observation was studied in 60 patients with difficult-to-control arterial hypertension (DTCAH)
(32 men and 28 women) aged 59.0 + 9.4. All patients were randomly divided into two subgroups: biofeedback
(BFB) in the loop of paced breathing (PB) and heart rate variability (HRV) (33 patients) — basic subgroup,
subgroup of comparisons (27 patients). Determined that patients with DTCAH in the subgroup of patients
with the BFB in the loop of PB there has been a reduction of four-component antihypertensive therapy to
three-component and in the subgroup of comparisons the frequency of the appointment of a four-component
therapy was increased. At the same time, it was found that the addition of drug therapy with regular BFB
sessions in the loop of PB contributed to the potentiation of the antihypertensive effect in patients with
DTCAMH. It is concluded that the BFB in the loop of PB and HRV can be used as a technology to improve the
efficiency of control of blood pressure in patients with DTCAH.

KEY WORDS: difficult-to-control arterial hypertension, heart rate variability, biofeedback, paced
breathing

YACTOTA NPU3HAYEHHA KOMBIHAII AHTUTIIEPTEH3UBHUX IPEMAPATIB
Y ITAINIE€HTIB 3 BA’KKO KOHTPOJIbOBAHOIO APTEPIAJIBHOIO I'ITEPTEH3IETIO
HA TJII TPOBEJEHHS CEAHCIB BIOJIOT'TYHOTI'O 3BOPOTHOI'O 3B'SI3KY
B KOHTYPI METPOHOMM3UPOBAHHOT'O IUXAHHA

Tumowenxo O. C.l, Abnyuancokuii M. I.l, Binvuenxo 0. B2
! XapkiBcpkuii HanionansHuit yriBepcuTer imeni B. H. Kapasina, M. XapkiB, Ykpaina
2 XapKiBChKa MeJIHYHA aKaeMist ITiCIISIHIIIOMHOI OCBiTH, M. XapKiB, Ykpaina

BuBueHO wacToTy npu3HAuYeHHs KOMOIHAlil aHTHUTIMEPTeH3WBHHUX MpenapariB Ta ii 3MiHM Ha PI3HHX
eramax crocrepexeHHs y 60 MallieHTiB 3 BaXKOKOHTPOJILOBAHOIO apTepianbHOIO rineprensieo (BAT)
(32 gomosiku Ta 28 xiHOK) y Bimi 59,0 £ 9,4. Bci maimieHTH BHIIAIKOBMM YHHOM OYITH PO3MiNEHi Ha IBi
miarpymu: 3 GiomoriguanM 3BopoTHHM 3B's3koM (B33) B KOHTYpi MerpoHoMmisoBanHOro muxauus (MJI)
(33 mamieHTiB) — OCHOBHA MiATPYIIA Ta MiArpyma mopiBHsAHHS (27 marienTiB). BcTaHOBIEHO, 110 Y MAIEHTIB 3
BAI' y migrpymi mamientiB 3 B33 B kxouTypi MJ] 3a3Ha4aeTscsi CKOPOYCHHS YOTHPHUKOMITOHEHTHHI
AHTHTINEPTEH3UBHOI Tepamii 10 TPUKOMIIOHEHTHOI, a B MIATPYIi MOPIBHAHHS 3pOCTa€ YacToTa MPH3HAYCHHS
YOTHPHOXKOMITIOHEHTHOI Tepamii. [Ipr mpoMy BCTaHOBIEHO, IO JOMOBHEHHS MEIUKAMEHTO3HOI Teparii
perymspaumu ceancamu BOC B kontypi MJI crpusie NOTEHI[IIOBaHHS AHTHTINEPTEH3UBHOTO e(EeKTy y
marienTiB 3 BAI'. Pobutscsa BucHOBOK, mo b33 B kouTypi M/] mix KoHTponeM mapaMeTpiB BapiaOembHOCTI
cepueBoro putmy (BCP) moxe OyTH BHKOpHCTaHA SIK TEXHOJOTISl MiJBUINEHHS €(QEKTUBHOCTI KOHTPOIIO
aprepiambHOTO TUCKY Tipu BAT.

K/TIO490BI CJIOBA: Baxko KOHTPONBOBAaHA apTepialbHa TimepTeH3is, BapiaOeNbHICTh CEpPIIeBOTO
pHUTMY, Gi0JTOTiUHKI 3BOPOTHHIA 3B'I30K, METPOHOMI30BaHE IMXaHHS
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YACTOTA HABSHAUYEHU A KOMBUHAIINI AHTUTUTNIEPTEH3UBHBIX TIPEITAPATOB ¥

HAIMEHTOB C TPY THOKOHTPOJIUPYEMOWM APTEPUAJILHOM I'MITEPTEH3UEN HA

®OHE NMPOBEJIEHUS CEAHCOB BUOJIOTMYECKOM OBPATHOM CBS3U B KOHTYPE
METPOHOMM3UPOBAHHOI'O IbIXAHUA

1 . 1 1,2
Tumowenxo E. C.", Aonyuanckuii H. U.", Bunvuenxo A. B.”
! XapbKOBCKUHM HallMOHAILHBIN yHUBepcuTeT nMenu B. H. Kapaszuna, r. XaprkoB, YkpanHa
2
XapbKOBCKask MEITUITMHCKAS aKaJIeMUs IOCIICTUIUTIOMHOTO 00pa30oBaHus, T. XapbKoB, Y KpauHa

Wzydyena wactoTa HasHA4YeHHMsT KOMOHMHAIMH AHTUTUIEPTEH3WBHBIX IIPENapaToB M €€ HW3MEHEHHs Ha
pa3NMYHBIX dTarnax HaOmroneHus y 60 manueHToB ¢ TPYAHOKOHTPOJIMPYEMOW apTepUalibHOW THIIepTeH3HEH
(TAT) (32 myxunHbl U 28 xeHmuH) B Bozpacte 59,0 = 9,4. Bee mammeHTHl CirydaifHBIM 00pa3oM ObLIH
paszeneHsl Ha JBE TMOATPYNNBL: ¢ Ouonmormdeckoi obpatHoir cBs3pio (BOC) B KoHType
MeTpoHOMH3HpoBaHHOTO Jbixanus (MJ1) u BapuabenbHocTH cepneuHoro purma (BCP) (33 manmenro) —
OCHOBHAsl TIOJATPYIa, MOArpyIa cpaBHCHUs (27 MalMEeHTOB). Y CTaHOBJICHO, 4TO y manueHToB ¢ TAI B
noarpynmne mnamueHtoB ¢ BOC B koHType MJI oTMewaercss COKpallleHHE YeTHIPEXKOMITOHEHTHOM
AQHTUTUIIEPTEH3UBHON Tepamuu 10 TPEXKOMIIOHEHTHOH, a B MOATPYIIE CpaBHEHHS BO3pAcTaeT 4acrora
Ha3HAYEHUs YEThIPEXKOMIIOHEHTHON Tepanuu. IIpu 3TOM yCTaHOBJIEHO, YTO JONOIHEHHE MEAUKAMEHTO3HOU
Tepanuu  perynspHeiMu  ceancamun BOC B koHType MJl  crmocoOCTByeT — MOTEHIMPOBAHHIO
aHTHUTHIIEpTEH3UBHOTO 3PdekTa y marmentoB ¢ TAI. Jlemaercs BoiBom, uto BOC B koHType MJI mon
KOHTposieM mapamerpoB BCP MokeT ObITh HCIONBb30BaHA KAaK TEXHOJOTHs IMOBBIMICHHS 3(h(EKTHBHOCTH
xoHTpons AJl mpu TAT.

KIIIOYEBBIE CJIOBA: TpynmHOKOHTpOJMpYyeMas apTepHajbHasi TUIIEPTEH3Us, BapUaOeIbHOCTb
CEeplIeYHOro pUTMa, OHoJoruueckast 00paTHas CBsi3b, METPOHOMHU3UPOBAHHOE JbIXaHUE

INTRODUCTION MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic No. 24 and the State Institution
«Kharkov Clinical Hospital for Railway
Transport No. 1» 60 patients with DTCAH
were examined (32 men and 28 women).
Average age is 59,0 +9,4 years. All patients
were ran-domly divided into two subgroups:
with BFB in the loop of paced breathing (33
patients) — basic subgroup, subgroup of
comparisons (27 patients).

The inclusion criteria in the study were any
stage and degree of arterial hypertension (AH).
The criterion of DTCAH was the presence of a
persistent increase in BP above the target level,
despite the simultaneous use of three or more
antihypertensive drugs of various classes in
adequate therapeutic doses, including a diuretic.

Exclusion criteria were heart failure
functional class IV, acute coronary syndrome,
rhythm and conduction disorders, diabetes
mellitus, chronic respiratory insufficiency,
OBJECTIVE bronchial asthma, chronic obstructive pulmo-
nary diseases, peptic ulcer and duodenal ulcer at
the stage of exacerbation, systemic diseases of
connective tissue, tumors.

Drug therapy was carried out according to
the Ukrainian recommendations on the
management of patients with AH [4]. Taking
into account the degree of severity of

Currently, treatment of difficult-to-control
arterial hypertension (DTCAH) is an important
problem due to the widespread prevalence of
patients with DTCAH (30.4-31.8 % of the total
population of patients with hypertension) [1],
rapid progression of target organ damage and a
high risk of cardiovascular events [2].

DTCAH is characterized by the inability to
achieve target blood pressure values, despite the
appointment of three or more antihypertensive
drugs, including diuretics [3]. Due to the
absence of randomized clinical trials, the
selection of therapy for persons with TAG
occurs empirically, taking into account national
recommendations for the treatment of hyper-
tension [4]. The best treatment strategy in this
case is to select a combination of antihyper-
tensive drugs, which will affect the various
links of pathogenesis and physiological mecha-
nisms of hypertension, as well as take into
account the comorbidity of a particular patient.

The aim of the work is to study the change
in the frequency of prescribing combinations of
antihypertensive drugs used in patients with
DTCAH on the background of biofeedback
(BFB) in loop of heart rate variability (HRV)
and paced breathing (PB).
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hypertension, the presence of target organ
damage and concomitant pathology in patients
with  DTCAH one of the following
combinations of antihypertensive drugs was
prescribed: Inhibitor of angiotensin converting
enzyme  (ACE)/blockers of the renin-
angiotensin-aldosterone  system  (RAAS) +
calcium channel blocker (CCB) + diuretic;
ACE inhibitor/blocker of the RAAS + CCB +
diuretic + antagonist of mineralocorticoids;
Beta-blocker + ACE inhibitor/blocker of the
RAAS + CCB + diuretic; ACE
inhibitor/blocker of the RAAS + CCB +
diuretics + hypotensive drugs of the central
action.

BFB was carried out on the computer
diagnostic complex CardioLab 2009 («HAI-
Medica», Ukraine) with the  module
«Biofeedback», including software-related
visual-sonic metronome breathing and dynamic
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algorithm for determining the current values of
HRV parameters, changing under the influence
of PB. The breathing rate was set by the
«Biofeedback» software module.

Statistical processing was carried out using
Microsoft ~ Excel.  Qualitative  variables
described by relative values were used for
statistical evaluation of the results: % and their
deviation — . The accuracy of differences
between groups is determined by the parametric
Student’s T-test. The expected result was
determined by the level of reliability p < 0.05.

RESULTS AND DISCUSSION

In table 1 the frequency of prescribing
combinations of antihypertensive drugs used in
patients with DTCAH in the subgroup of
patients with BFB in the loop of PB and the
subgroup of comparison at the observation
stages — 3, 6 months and a year is presented.

Table 1

Frequency of administration of antihypertensive drug combinations in patients
with difficult-to-control hypertension during treatment (% =+ ¢)

Subgroups of patients
Combinations of Patients with BFB in the loop of PB Comparison subgg)up (BFB without
antihypertensive drug Stages of therapy
Before 3 6 1 vear Before 3 6 1 vear
treatment | month | month y treatment | month | month y
ACE inhibitor/blocker
of the RAAS + CCB + 39ﬁi 44,53i 46,43i 4553 42,*4:: 28,63i 25,23i 19,42:|:
diuretic (% + o)
ACE inhibitor/blocker
of the RAAS + CCB +
diuretic + antagonist of 33’ii 3 332),3 * 34’5’ | 3624 [ 2123+ | 4543 | 485 | 5044
mineralocorticoids
(% +0)
Beta-blocker + ACE
inhibitor/blocker of the 24,2 + 206+ | 194+ 346+4 | 21,1+ ] 18,4+
RAAS + CCB + 3* 3 o 1852 3 5 | 20%3
diuretic (% + o)
ACE inhibitor/blocker
of the RAAS + CCB + 10.8 4
diuretics + hypotensive 3+2* | 18+2| 0=+0 0+0 2+1*%* |56+3(8,3+4 3
drugs of the central
action (% + )

Both groups of patients before the beginning
of the séances were dominated by the
administration of a combination ACE
inhibitor/blocker of the RAAS + CCB +
diuretic. In the subgroup of patients with BFB
in the loop of PB combinations of ACE
inhibitor/blocker of the RAAS + CCB +
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diuretic + antagonist of mineralocorticoids,
beta-blocker + ACE inhibitor/blocker of the
RAAS + CCB + diuretic, ACE inhibitor/blocker
of the RAAS + CCB + diuretic + hypotensive
drugs of the central action were less frequently
prescribed. The ratio of prescription of these
combinations of drugs in the subgroup with
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BFB in the loop of PB was 13:11:8:1, at the
stage of 3 month observation —
24,6:18,5:11,4:1, at the stage of 6 month
observation — 3:5,7:1,8:1 and at the stage of
annual observation this ratio was 2,5:1,9:1: 0.
This indicates that the dominance of the
assignment of combination ACE
inhibitor/blocker of the RAAS + CCB +
diuretic was preserved, and also it was noted
the declining trend in antihypertensive therapy
from four-component to three-component.
Frequency of assignment combination which
includes beta-blocker + ACE inhibitor/blocker
of the RAAS + CCB + diuretic decreased in 1,3
times. Combination of ACE inhibitor/blocker of
the RAAS + CCB + diuretic + hypotensive
drugs of the central action at the annual stage of
treatment wasn't use.

In the subgroup of comparison, the initial
ratio of combinations of antihypertensive drugs
changed from 21,2:10,5:17,3:1 to 5:8:4.8:1 at
the three — month stage, 7:4,6:2,2:1-at the semi-
annual stage and by the end of the year of
observation it was 1,7:4,6:1,8:1. At the annual
stage of therapy, the predominant combination
was a combination of ACE inhibitor/RAAS
blocker + BCC + diuretic + mineralocorticoid
antagonist, the frequency of administration
increased by 2,4 times. There was also an
increase of administration of combination ACE
inhibitor/blocker of the RAAS + CCB +
diuretics + anti-hypertensive drugs of central
action (in 5,4 times). On the contrary, the
frequency of administration of combination
ACE inhibitor/RAAS blocker + BKK + diuretic
decreased by 2,2 times, which demonstrates the
predominance of four-component antihyperten-
sive therapy at the annual stage in patients with
DTCAH without PB.

The obtained results , according to which the
addition of drug therapy with BFB in the loop
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THE PROPORTION OF PATIENTS WITH HYPERTENSION IN THE
GROUPS OF TERMS PROLONGED QTc INTERVALS PER DAY
DATA OF AMBULATORY ECG MONITORING IN DEPENDENCE
FROM CLINICAL SIGNS

Tselik N. E., Yabluchansky M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The study of the proportion of patients in 82 patients with hypertension in groups of different periods of
prolonged QTc per day was performed based on the data of the AM of the ECG, depending on the clinical
signs. Depending on the duration of prolonged QTc per day, the patients were assigned to one of three groups:
group 1 — the term extended by day of the interval QTc from 0 to 33.3 %, group 2 — from 33.4 to 66.6 %,
group 3 — from 66.6 to 100 %. The proportion of patients with hypertension was determined in the groups of
the prolonged QTc interval depending on age, sex, weight of patients, type of circadian heart rate index, stage,
degree and prescription of EH, presence of coronary heart disease, FC and stage of CHF and diabetes
mellitus. According to the AM ECG, an prolonged QTc interval occurs in each patient with hypertension,
with an increase of 0 to 33.3 % per day, it is detected in 76 %, from 33.4 t0 66.6 % — in 16 % and with 66.7 to
100 % — in 8 % of patients. The existence of a prolonged QTc interval in each patient indicates that in its
analysis it is necessary to base on the data of the AM of the ECG taking into account, except for the
elongation and lengthening for a day.

KEY WORDS: hypertension, prolonged QTc interval, outpatient monitoring of ECG, types of daily blood
pressure profile

IIMTOMA BAT'A TAIIIEHTIB 13 APTEPIAJIBHOIO I'NITIEPTEH3I€IO B I'PYITAX TEPMIHY
MMOJOBXKEHOI'O 3A IOBY IHTEPBAJIY QTc 3A JAHUMH AMBYJIATOPHOI'O
MOHITOPYBAHHSA EKI" B 3AJIE2KHOCTI BLJ] KVITHIYHUX O3HAK

Ienix H. €., Aonyuancokuii M. 1.
XapkiBchKuii HanioHansHU# yHiBepcuTeT iMeHi B. H. Kapasina, Xapkis, Ykpaina

[IpoBeneno BuBYeHHsI MUTOMOI Baru y 82 marieHTiB 3 Al B rpymax pi3HOro TepMiHY MOJIOBXKEHOTO 3a
no0y inrepBany QTc 3a manumu AM EKI B 3anexHOCTI Bijl KIIIHIYHMX O3HAaK. B 3ayie)HOCTI BiJ TepMiHY
nogoBxeHoro QTc 3a 100y MalLli€HTIB BIJHOCHITH 10 OJHIET 3 TPHOX TPyI: rpyna | — TepMiH MOJOBKEHOro 3a
100y inrepBany QTc Big 0 mo 33,3 %, rpyma 2 — Big 33,4 no 66,6 %, rpyna 3 — Big 66,6 mo 100 %.
Busnauanacst muroMa Bara naiienTiB 3 Al' B rpymnax tepminy nonosxeHoro intepainy QTc B 3ajexHoCTI Bij
BiKy, CTaTi, Baru Naui€HTiB, Tuny uupkanHoro inaekcy UCC, cranii, cryneHro ta naBHocti ['X, HasBHOCTI
imemiunoi xBopobu cepust, @K i craxii XCH ta mykpoBoro giadery. 3a manumu AM EKI' nopmosxenwmit
iaTepBan QTc mae micue y koxxHOTO TarienTa 3 Al, mpu mpoMy 3 piBHem miaBuineHHs Bix 0 mo 33,3 % Bix
700 BiH BHABIETHCS Y 76 %, 3 33,4 10 66,6 % —y 16% 13 66,7 no 100 % — y 8 % namienriB. IcHyBaHHA
o0BXKeHOT0 iHTepBary QTC y KOXKHOTO MaIlieHTa CBiIYUTh, 10 B HOTO aHali3i He0OXiTHO TPYHTYBAaTUCS Ha
maanx AM EKI 3 ypaxyBaHHSM, OKpiM CaMOT0 TIOJJOBXKEHHS, HOro TepMiHY 3a 100Yy.

K/TIO490BI CJIOBA: aptepianpHa Timeprensis, mofoBxkeHuit inTepBany QTc, amOynmaTtopHe
MonitopyBanHs EKT, Tunm 1o60Boro mpodinro apTepiaabHOro THCK

VJEJbHBbI BEC HAIIMEHTOB C APTEPHAJIbHOM T'MIIEPTEH3UEM B I'PYIIIIAX
YAJUHEHHOI'O 3A CYTKH HHTEPBAJIA QTc I10 JAHHBIM AMBYJIATOPHOI'O
MOHHUTOPHUPOBAHMNSA SKI' B3ABUCUMOCTH OT KNIMHUYECKHUX ITPU3HAKOB

Henux H. E., Aonyuwanckun H. H.
XapbKOBCKUM HallMoOHaIbHBIN yHUBepcuTeT nMenu B. H. Kapasuna, XapbskoB, YkpanHa

[IpoBeneno m3ydeHue yaenpHOro Beca y 82 mamueHToB ¢ Al B rpynmax pasHOro cpoka yUIMHEHHOTO 32
cytku naTepBana QTc mo manasiM AM OKI' B 3aBHCHMOCTH OT KIIMHHYECKHX NMPHU3HAKOB. B 3aBucuMocTy ot
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cpoka yanuHeHHoro QTc 3a CyTkM ManMEeHTOB OTHOCWIM K OJHOW M3 Tpex rpynm: rpynma 1 — cpok
yasuHeHHoro 3a cyTkd uatepBaia QTc ot 0 no 33,3 %, rpynmna 2 — ot 33,4 o 66,6 %, rpymnna 3 — ot 66,6 10
100 %. Ompenensuicss yaenbHBId Bec manumeHtoB ¢ Al B rpynmax ymimHeHHoro wuHTepBaia QTc B
3aBUCUMOCTH OT BO3pacTa, MoJjia, Beca MAlMeHTOB, THMa IupkaaHoro uuaekca YCC, craauu, CTENEeHU U
nmaBHoctd Al, Hammuum wmemudeckoit Oomesnn cepana, K u cramum XCH u caxapuoro guabera. Ilo
manHaeiM AM OKI' ymiunensslf uHTepBan QTc mmeer mecto y kaxjoro maiuenra ¢ Al, mpu stoMm c
ypoBHeM noBkimieHus ot 0 110 33,3 % 3a cyTok oH BeIABIsIETCA B 76 %, ¢ 33,4 10 66,6 % —B 16 % u ¢ 66,7 0o
100% — y 8% marmentoB. CylecTBOBaHHE VIIMHEHHOro uWHTepBasia QTc y Kakmoro marueHTa
CBUJICTEILCTBYET O TOM, YTO B €r0 aHaJM3e¢ HEOOXOAMMO OCHOBBIBAThCS Ha maHHBIX AM DKI' ¢ yderom,
KpOME CaMOro y/UIMHEHHUS U Ha €ro CPOK YAJIMHEHUS 3a CyTKH.

K/IIOYEBBIE CJIOBA: aprepuanbHasl THIIEpTeH3Ws, yIUIMHeHHbId uHTepBan QTC, amOymaropHoe
MonuroprpoBanue DKI', TUTIBI cyTOYHOr0 PO UIIS apTEPUATHEHOTO JaBICHUS

INTRODUCTION

Hypertension significantly increases the risk
of cardiovascular complications and premature
death [1-2]. Attention is drawn to the
estimation of daily fluctuations of the interval
QTec, since even with its short-term growth, the
duration of the «vulnerable» period of the
cardiac cycle and the propensity to develop
paroxysms «pirouette-tachycardia» [3] may
increase. A study on AM EKG of the
electrophysiological phenomenon of the
prolonged interval QTc, as an independent
predictor of fatal rhythm disturbances leading to
premature death [4-7], allowed not only to
determine the minimum, average and maximum
QTc interval, but also to establish the length of
the interval QTc per day [8].

At the same time, no studies have yet been
conducted to study the effects of different levels
of prolonged QTc in AM of ECG in patients
with hypertension due to its clinical features.

OBJECTIVE

The aim of the work is to study the
proportion of patients with hypertension in
groups of varying duration of QTc prolonged
per day according to the AM of the ECG,
depending on the clinical signs.

The study was conducted as a part of
research work «Pharmacological and intervene-
tional approaches to the treatment of patients
with  heart rate disorders and arterial
hypertensiony, state registration 0116U000973.

MATERIALS AND METHODS

82 patients were examined in the outpatient
clinic No. 24 in Kharkiv (28 male and 54
female, age 33-76 years old, with duration of
EH from first identified till 30 yers lasting.

The main group of patients with
hypertension consisted of patients with stage 11
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— 72 %, with stage | — 15 %, with the third —
13%. The mild degree of hypertension
occurred in 51 % of patients, moderate — 29 %,
severe — at 20 %. Of the total number of
registered patients with hypertension, the
proportion of coronary heart disease (CHD) was
73 %, of which: diffuse cardiosclerosis (DC) —
52 %, stable angina pectoris — 18 %, focal
cardiosclerosis — 2 %. Patients with EH without
coronary artery disease — 27 %. The second
functional class of CHF (FC CHF) is registered
in 40 %, | —in 28 %, Il —in 5 %. Chronic heart
failure (CHF) stage | is registered in 43 %, and
1A — at 30 %.

The study did not include people with acute
cardiovascular disease, with stable angina
pectoris IV FC, CHF IIB — III stages and 1V FC
CHF, thyroid diseases, with chronic diseases in
the stage of exacerbation.

The QT interval (QTc) was corrected using
the Bazzet formula [9-10] with the use of the
combined Holter ECG monitor ECG and BP -
«Cardio Sens AT». Calculation of indicators
was carried out with the help of the program
«Cardio Sensy.

Depending on the duration of prolonged
QTc per day, the patients were assigned to one
of three groups: group 1 — the term extended by
day of the interval QTc from 0 to 33.3 %, group
2 — from 33.4 to 66.6 %, group 3 — from 66.6 to
100 %.

The proportion of patients with hypertension
in the groups of the prolonged QTc interval
depending on age, sex, weight of patients, type
of circadian heart rate index, stage, degree and
prescription of hypertension, presence of
ischemic heart disease, FC and stage of CHF
and diabetes mellitus were determined.

To determine the frequency of occurrence of
clinical signs of hypertension, depending on the
proportion of prolonged QTc, the frequency
relation (P) and its error (p %) were estimated.
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The calculations were performed on a personal
computer using program «Microsoft Office
Excel 2010».

RESULTS AND DISCUSSION

The results of the study of the proportion of
patients with hypertension in the groups of the
prolonged QTc interval per day at the AM of
the ECG as a whole and depending on age, sex,

body mass index and circadian heart rate index
are presented in Table 1. According to all the
clinical signs, the group1l was the largest,
which accounted for 76 % of all patients. With
an increase in the number of patients, the
proportion of patients progressively decreased,
making up for the group 2 — 16 % and for the

group 3-8 %.

Table 1

The proportion of patients with hypertension in QTc-prolonged group (P (%0), p %)
for the outpatient monitoring of the ECG as a whole and depending on age and sex,
body mass index and circadian heart rate index

The proportion of patients in QTc-prolonged groups
(P (%), p %)
ma(riilgslf:tlion Graduation of clinical features %iggp; 3§,r40—uep6,26, ecear ?Efo:é
N =62 N =13 N=7
P p % P p % P p %
Adulthood 45 | 55 | 31 | 133 | 43 | 202
AG, YEaIS 5 age 55 | 55 | 69 | 133 | 57 | 202
Female 60 | 55 | 77 | 122 | 100 | 00
cender Ve 4 | 55 | 23 | 122 | o 0,0
Normalweight 13 3,7 0 0,0 14 14,3
Overweight 34 5,3 38 14,0 14 14,3
BMI, kg/m® | Obesity | 20 | 50 | 46 | 144 | 43 | 202
Obesity 11 18| 42 | 15 | 104 | 14 | 143
Obesity [T 6 | 27 00 | 14 | 143
Normal 56 55 7,7 57 20,2
Circadian 77 39 | 54 | 85 | 104 | 43 | 202
index
High 5 | 24 | 8 | 77 0 0,0

Note: N — number of surveys, P — specific gravity; QTc — corrected QT.

In the study of age-related features, group 1
is the largest. The proportion of elderly patients
is highest in all three groups.

Group 1 was the highest among both male
and female patients, but an increase in the
proportion of patients with prolonged QTc
occurred only among female patients. The work
in which the proportion of prolonged QTc was
studied based on the data of outpatient ECG
monitoring, we were not found in domestic or
foreign literature, but our results are mediated
but confirm the facts of prolongation of the
interval QTc among the female [4].

In the BMI analysis, group 1 was also the
largest. The proportion of patients with
overweight and obesity grade | was
significantly superior to group 1 and group 2.

As the number of the group increased, the
proportion of patients with obesity 1 and Ill
degrees corresponded to the literature [11-13].

In the study of the circadian heart rate index,
group 1 was the largest. On the background of
an increase in the serial number of the group
there was a progressive increase in the
proportion of patients with normal and reduced
circadian heart rate index.

The proportion of patients with hypertension
in prolonged QTc groups depending on the
stage and degree of EH and the age of the
disease are presented in Table 2.

In analyzing the stages and degrees of EH,
group 1 was the largest. On the background of a
decrease in the proportion of patients with stage
I and mild to moderate degree of EH in groups
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2 and 3, there was a progressive increase in the
proportion of patients with stage Il and severe
EH in the same groups.

With the increase in the number of the group
in the background of a gradual decrease in the
proportion of patients with a history of the
disease from 1 to 5 years and the unchanged

Series «Mediciney. Issue 35

level of patients with a disease aged 6 to 10
years, there was a progressive increase in the
proportion of the disease more than 10 years.
The proportion of patients with hypertension
with AM ECG depending on the CHD, the
stages of CHF and FC CHF, the presence of
diabetes mellitus are presented in Table 3.

Table 2

The proportion of patients with hypertension in QTc-prolonged group (P (%), p %)
for the outpatient monitoring of the ECG depending on the stage and degree o
f hypertension, the prescription of the disease

The proportion of patients in QTc-prolonged groups
(P (%), p %)

Clinical . - Group 1 Group 2 Group 3
manifestation Graduation of clinical features 0_33?3, 33, 4—6p6,6, 66,7—{)00,
N =62 N =13 N=7
P p % P p % P p %
I 18 42 8 17,7 0 0,0
Stages of EH II 68 5.2 85 10,4 86 14,3
111 15 3,9 8 17,7 14 14,3
Mild 55 55 46 14,4 29 18,4
Degrees of EH | Moderate 27 5,0 46 14,4 14 14,3
Severe 18 472 8 7,7 57 20,2
For the first time 9 3,3 8 77 0 0,0
. 1-5 37 54 46 14,4 29 18,4
Duration, years =g 29 | 50 | 23 | 122 | 29 | 184
>10 24 4,8 23 12,2 43 20,2
Note: N - number of surveys, P- specific gravity; QTc — corrected QT.
Table 3

The proportion of patients with hypertension in QTc-prolonged group (P (%), p %) f
or the outpatient monitoring of the ECG depending on CHD, CHF and FC CHF,
and the presence of diabetes mellitus

The proportion of patients in QTc-prolonged groups
(P (%), p %)

Clinical . .
manifestation Graduation of clinical features %glij%pisl Sg,rzlcﬁJGDG,zG, GE,rYOEfO?J,
n==62 n=13 n=7
P p % P p % P p %
In total 71 50 77 12,2 86 14,3
Stable angina 19 4,4 15 10,4 14 14,3
IHD Diffuse cardiosclerosis 48 5,6 62 14,0 71 18,4
Focal cardiosclerosis 3 2,0 0 0,0 0 0,0
Absence of IHD 29 50 23 12,2 14 14,3
CHF Total 71 50 77 12,2 86 14,3
1 24 4.8 38 14,0 43 20,2
FC 11 42 55 38 14,0 29 18,4
CHF 1 5 2,4 0 0,0 14 14,3
1 39 54 54 14,4 57 20,2
Stage ra 322 | 52 | 23 | 122 | 29 | 184
Without CHF 29 50 23 12,2 14 14,3
Diabetes DM 2 type 13 3,7 15 10,4 14 14,3
mellitus Absence of DM 87 3,7 85 10,4 86 14,3

Note: N — number of surveys, P — specific gravity; QTc — corrected QT.
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In the analysis of the proportion of patients
in groups of prolonged QTc, a decrease in the
number of patients without coronary artery
disease and an increase in CHD were observed
in the group with an increase in the number of
the group due to an increase in patients with DC
in groups 2 and 3. In the study of the proportion
of patients without CHF and its presence in the
groups 2 and 3, there was a decrease in the
proportion of patients without CHF and an
increase in the proportion of CHF, due to FC I,
Il and, most of all, CHF stage I. This is most
likely due to the small number of patients in
group 3 [14-15].

The increase in the number of the group
indicated an increase in the proportion of
patients with diabetes and a decrease in the
proportion of patients without diabetes.

The results are new. The fact that every
patient with hypertension recorded long QTc
interval requires in clinical practice, taking into
account its effects on possible risks of
emergency, it is mandatory to conduct AM of
the ECG. In this case, it is important to take
into account not only the elongation of the
interval, but also the specific weight of its
lengthening for a day.

The data obtained explain the increase in the
risk of life-threatening arrhythmias in patients
with hypertension and prolonged QTc intervals,
even in cases where long-term QTc were not
detected based on the results of a standard ECG
[11].

CONCLUSIONS

1. According to the AM ECG, the prolonged
QTc interval occurred in each patient with
hypertension, with an increase from 0 to 33.3 %
of the day it was 76 %, from 33.4 to 66.6 % -
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FUNCTIONAL CLASSES AND CLINICAL CHARACTERISTICS OF
CHRONIC HEART FAILURE IN PATIENTS WITH ATRIAL
FIBRILLATION AND/OR FLUTTER AFTER RADIOFREQUENCY
ABLATION

Zolotarova T. V., Brynza M. S., Yabluchanskiy M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The combination of atrial fibrillation and/or flutter and chronic heart failure is a frequent problem for
many patients. Radiofrequency ablation is effective in the strategy for controlling the rhythm of patients with
atrial fibrillation and/or flutter, but always requires concomitant therapeutic support. The study involved 70
patients with atrial fibrillation and/or flutter after radiofrequency ablation which were divided into groups
according to the functional class of chronic heart failure. Gender and age of patients; types of ischemic heart
disease; stages of chronic heart failure; degrees of arterial hypertension; the form of atrial fibrillation and
flutter; class EHRA; the presence of diabetes mellitus type 1 or 2 we evaluated. The female sex prevailed in
the group of Il functional class of chronic heart failure than in | functional class or Il functional class.
Ischemic heart disease, first of all angina of effort, in patients with Il functional class of chronic heart failure
was significantly more frequent. In group of Il functional class of chronic heart failure there were
significantly more patients with 3 degrees of arterial hypertension. Male patients, regardless of functional
class of chronic heart failure, more often than females are conducted invasive methods of treatment for atrial
fibrillation/flutter. With increasing of functional class of angina the functional class of chronic heart failure is
increasing. Among patients 11 and 111 functional class of chronic heart failure prevails the arterial hypertension
111 degree, which may be a predictor of adverse prognosis.

KEY WORDS: clinical characteristics, atrial fibrillation; atrial flutter, chronic heart failure, catheter
ablation

®YHKHIOHAJIbHI KJTACH TA KJIHIYHI XAPAKTEPUCTUKH XPOHIYHOI
CEPLHEBOI HENOCTATHOCTI'Y XBOPUX HA ®IbPUJISIIIIO TA/ABO TPIIIOTIHHS
HNEPEACEPIB IIICJIA PAAIOYACTOTHOI ABJIALIT

3onomapvosa T. B., bpunza M. C., Aonyuancokuin M. 1
XapkiBchKuii HanlioHanbHK# yHiIBepcuTeT iMeHi B.H. Kapasina, m. Xapkis, Ykpaina

[Moennanus GiOpunsii (TPINOTIHHS) TMEpeAcep]b Ta XPOHIYHOI CepIEeBOl HEIOCTATHOCTI € YacTO
npobsieMoro uisi Oarathox maiieHTiB. PamiouacrtoTHa aOmsiis epeKTHBHA y CTpaTerii KOHTPOIIO PHUTMY
naiieHTiB 3 QiOpuisIieto Ta/abo TPIMOTIHHAM Mepeacep/b, ajle 3aBXK/I BUMArae CylmyTHbOI TepareBTUIHOI
MATPUMKH. Y JoCHipKeHHI B3stik ydacth 70 marieHTiB 3 QiOpuisiieto Ta/abo TPINOTIHHIM Iepencepib
MCIA pajiodacTOTHOI aOiii, ski OymM poO3AineHl Ha TPYNH BiAMOBIAHO M0 (DYHKIIOHAIBEHOTO KIIACY
XpoHIYHOI cepueBoi HemoctaTHOCTi. CTaTh 1 BIK MAIIEHTIB; THIM IMIEMIYHOI XBOPOOW CepIld; CTYIEHi
aprepianbHOi rineprensii; Gopmu ¢Gidbpusinii (TpimoTiHHsa) nepeacepns; kiac EHRA; HasBHICTD I[yKpOBOTr'O
miabery 1 abo 2 tumy — Oymu omineHi. JKiHowa craTe mepeBaxkana y rpymi I ¢yHKIiOHaNBHOTO KiIacy
XpOHIYHOI cepreBoi HemocTaTHOCTi, HK y | dyHkmionamsHOMy Kiaci abo III ¢yHKmioHamsHOMY Kitaci.
Imemiyna xBOpoOa cepiisi, a, HacamIepen, CTaOiTbHA CTEHOKApIis, y MAIi€HTIB 3 XPOHIYHOIO CEPIIEBOIO
nenoctarHicTio 111 dyHkiioHansHOro Kiacy Oyna 3HauHo uactimowo. Y rpymi I ¢yHkumioHadpHOTO Kiacy
XpOHIYHOI CepIeBOi HENOCTATHOCTI BUSBWIIOCS 3HAYHO OLNBINE TAIiEHTIB 3 3 CTYNEHIO apTepianbHOL
rineprensii. IlamieHTamMm 9omoBidoi cTaTi, HE3aNEeKHO BiA (YHKIIOHATHHOTO KIACY XPOHIYHOi CepIieBOi
HEIOCTATHOCTI dacTille, HiXK >XIHKaMm, TPOBOISATH 1HBA3UBHI METOMM IiKyBaHHS (GiOpwisAmii/ TpimoTiHHS
niepeacepas. [lpu 30impIIeHH] QYHKIIIOHATHHO KIIACY CTEHOKapii PyHKIIOHATBHUN KJIaC XPOHIYHOI CEpPIIEBOL
HemoctaTtHOCTI 3pocrae. Cepen mamientiB Il ta III QyHKIiOHANEHOTO KIIacy XpOHIYHOI CepIieBOl
HEIOCTATHOCTI TepeBa)ka€ apTepianbHa TiNEepPTEH3is 2 CTyNMEeHo, M0 MOXe OyTH NpPeIuKTOpOM
HECTPHATIMBOTO IIPOTHO3Y.

KJIIO490BI CJIOBA: xniniuHa XapakTepucTuka, (GiOpwisimisi mepencepab, TPENOTIHHS Iepencepis,
XpOHIYHA ceplieBa HEOCTATHICTD, KaTeTepHa a0sIis

© Zolotarova T. V., Brynza M. S.,

vabluchanskiy M. 1., 2018 12



Series «Mediciney. Issue 35

®YHKIMOHAJBHBIE KJIACCHI 1 KIMHUYECKHUE XAPAKTEPUCTUKHA XPOHUYECKOM
CEPJIEYHOM HEJJOCTATOYHOCTH Y MAIIMEHTOB C ®UBPUJLISIIIAENA /WA
TPENNETAHUEM IPEJICEPJIUMI IIOCJE PAJUOYACTOTHOM ABJISIIIAA

3onomapesa T. B., bpvinza M. C., Aonyuanckuii H. U.
XapbKoBCKUI HalmoHaNbHbIN yHUBepcuTeT nmeHu B.H. Kapasuna, r. XapekoB, Ykpanna

Coueranne QuOpwULAIMH (TpeneTaHus) INpeACcepauii W XPOHHYECKOH CepAeyHOH HeloCTaTOuYHOCTH
SIBIISIETCS. YacTON MpOOJIEMOM Ui MHOTMX MaiyeHToB. PaguodactorHas abmsuums 3QdexTrBHA B CTpaTeruu
KOHTPOJISI pUTMa NAIMECHTOB ¢ (GUOpWILIANMEN W/WiIM TperneTaHueM IMpeicepauii, HO Bcerma Tpedyer
CONYTCTBYIOIIEH TepareBTHYeCKOd NOoANepXKH. B wuccnenoBanmu mnpuHsuin ydactue 70 TalMeHTOB C
GuOpWIIISIIMed W/WIM TpereTaHueM TNpelICcepauid IoClie PaJnOvYacTOTHOW aONsaluH, KOTOpble ObLIH
pasmeneHbl Ha TPYNIOBI B 3aBHCHMOCTH OT (DYHKIIMOHAJIBHOI'O KJAcCa XPOHHUYCCKOW CEepACYHOM
HeoCcTaToYHOCTH. [10J1 ¥ BO3pacT ManyeHToB; TUIIBI HIIEMHYECKOi 0OJIe3HU Ceplilia; CTeNeHH apTepuaibHON
runepTeH3un; Gopmel GudprLsmy (Tpeneranus) npeacepauii; knacc EHRA; nannune caxapHoro nuabera
1 wmm 2 tuna — ObuIM oreHeHbl JKeHckuid monm mpeoOianana B rpymme Il QyHKIMOHANBHOrO Kiacca
XPOHMYECKOH CEepIeYHON HeNOCTaTOYHOCTH, 4eM B | ¢yHkumoHamsHoM kiacce wiu Il ¢yHKIMoOHaIBEHOM
knacce. Mmemuueckas Oone3Hb ceplua, a, NPEXAE BCEro, CTaOWIbHAas CTEHOKapaus, y MalMeHTOB C
XpOHHYECKOH cepedHoil HemoctaroyHocThio Il QyHKIMOHampHOrO Kiacca Oblla 3HAYMTENBHO Oojee
yactoii. B rpynme Il ¢yHKIMOHaIBHOrO Kilacca XpOHHYECKOHW Cep/IeduHON HEAOCTATOYHOCTH OKa3alloch
3HAYUTEIBHO OOJbIIIE MAIMEHTOB C 3 CTENEeHM apTepHabHON TUnepTeH3uu. [laleHTaM My>KCKOro Tmoia,
HE3aBHCHMO OT (DYHKIIMOHAJIBHOTO KJIAcCa XPOHWYECKOW CepleuyHOM HEJIOCTATOYHOCTH, 4Yalle, 4YeM
JKCHIIIMHAM, TIPOBOAST WHBAa3MBHBIE METOJBI JieueHus (uOpwusiuuMu /TpeneTanus mnpeacepauid. Ilpu
YBENMYCHUH (YHKIMOHAIBHO Kjacca CTEHOKapAWH (YHKIMOHAIBHBIA KJacC XPOHHYECKOH CepledHOit
HejocTaTouHocTH Bo3pacraer. Cpean namuenTos 11 u 111 ¢pyHKIMOHANBEHOTO Kilacca XpOHUYECKOW CeplieuHOM
HEJIOCTATOYHOCTH MpeodiafiaeT apTepHaibHas THIEPTEH3Ms 2 CTENEeHH, YTO MOXKET OBbITh MPEIUKTOPOM
HEOJIaroMpHUsATHOTO MPOrHO3a.

K/IIFOYEBBIE CJIOBA: xnuHu4eckas XapakTepUCTHKA, GUOPWILIALUS IIpeACepAni, TperneraHue
npencepanii, XpoHudecKas ceplieyHasl HeJOCTaTOYHOCTb, KaTeTepHas abJsanus

with atrial fibrillation and/or flutter [6-7], but
INTRODUCTION always requires concomitant therapeutic
The combination of atrial fibrillation and/or  support. The presence of chronic heart failure in

flutter and chronic heart failure is a frequent  these individuals greatly influences the

problem for many patients [1]. management, especially depending on the
These diseases have similar risk factors and  functional class of chronic heart failure, but this

common pathophysiology. Chronic heart failure  issue has not been studied too much.

and atrial fibrillation and/or flutter exacerbate

each other through mechanisms of cardiac OBJECTIVE

remodeling, activation of  neurchumoral To evaluate clinical characteristics of
mechanisms and insufficient left ventricular  chronic heart failure in patients with atrial
function [2-3]. fibrillation and/or flutter after radiofrequency

Many studies have shown that the presence  ablation depending on functional class of
of atrial fibrillation and/or flutter is associated  chronic heart failure.
Wl_th an unfavorable progn05|s_for chrc_)nlc heart MATERIALS AND METHODS
failure, regardless of the systolic function of the
left ventricle [1, 3-4]. On the basis SI «Zaycev V. T. Institute of

During the past three decades, catheter and  General and Urgent Surgery NAMS of
surgical ablation of AF have evolved from  Ukraine», Kharkiv, Ukraine 70 patients with
investigational procedures to their current role  atrial fibrillation and/or flutter at age 61 = 8 (p
as effective treatment options for patients with (M +=sd)) (44 men and 26 women) in the
atrial fibrillation. Catheter ablation of atrial  department of ultrasound and clinical-
fibrillation is even more widely available, and  instrumental diagnosis and minimally invasive
is now the most commonly performed catheter interventions were examined. Patients after
ablation procedure [5-6]. radiofrequency ablation (RFA) of arrhythmia

Radiofrequency ablation is effective in the  were divided into groups according to the
strategy for controlling the rhythm of patients  functional class (FC) of chronic heart failure
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(CHF) according to New York Heart
Association (NYHA) Functional Classification:
22 patients with CHF | FC, 29 — Il FC, 19 — Il
FC. Patients IV FC CHF were absent.

We evaluated gender and age of patients;
types of ischemic heart disease (IHD) (angina
of effort and functional classes (FC) according
Canadian  Cardiovascular ~ Society,  past
myocardial infarction (PMI)) [8-9]; CHF stages
(I-111) according to the classification of
Strazhesko M. D. and Vasilenko V. H., degrees
of arterial hypertension (AH) (1-3) [9], the
form of AF and AFL (paroxysmal, persistent,
long-standing persistent, permanent); class
EHRA (I-1V) according to the classification of
the European Association for Heart Rate [6];
the presence of diabetes mellitus (DM) type 1
or 2.

The above indicators were evaluated for 5-7
days after surgery. The data obtained after the
formation of the database processed in
Microsoft Excel, Statistica 10. For statistical
evaluation of the results were used parametric
criterias (mean — M, standard deviation — sd),
non-parametric criterias (absolute (n, number),
relative (percentage (%) and the average error
rate (sP)). The binary data of the independent
samples were expressed in parts, the statistical
significance of the differences was determined
using t — criteria, the level of significance was
set at 0,05. The reliability of the differences was
also confirmed by the method of confidence
intervals. The results were considered reliable
at levels of significance p < 0,05.

The research was carried out within the
Scientific research work; ID 0116U000973
from 12.2016.

RESULTS AND DISCUSSION

Table presents the data of characteristics of
chronic heart failure in patients with AF/AFL
after ablation depending on the FC CHF.

It was found that most patients were male,
but no quantitative differences were found
depending on FC CHF.

The female sex prevailed in the group of Il
FC CHF than I FC or 11l FC.

IHD in patients with 1l FC CHF was
significantly more frequent than among patients
with I FC or Il FC.

Angina of effort was significantly more
frequent among the group of patients Il FC
CHF.

Among group

of I FC CHF was

74

predominated angina of effort Il FC, among
group Il FC CHF in more than a percentage of
cases registered angina of effort Il FC; among
group Il FC CHF — angina of effort 111 FC and
PMI.

Depending on the stage of CHF, in all three
groups, patients with 1l A stage CHF
predominated.

Among the whole group of patients with
AH, 3 degrees were observed more often than 1
degree. Most significantly AH was registered
among the group Il FC CHF and IIl FC CHF
than among those belonging to group | FC.

In group Il of FC CHF there were
significantly more patients with 3 degrees of
AH, in group I and Il of FC CHF there were no
significant differences depending on the degree
of hypertension.

In the whole group of patients, AF was
dominant, and the persistent form was the most
common.

The frequency of detection of AF, depending
on FC CHF, had no significant differences.

Within the groups of FC CHF differences in
the form (paroxysmal, persistent, long-standing
persistent, permanent), there are no significant
differences, except for the group Il FC, where
greater proportion had persistent form.

Among surveyed significant differences in
the frequency of AFL detection in different
groups of FC CHF were not found.

Persistent form of AFL prevailed over
others; it was at the same frequency in all
groups of FC CHF.

By classes EHRA in all FC CHF is
significantly prevailing Il class; IV class
EHRA is more common in group Il FC CHF.

In all groups patients with type 1 diabetes
were absent. Type 2 diabetes occurred only in
patients with 111 FC CHF.

Based on our results, interventions due to
AF/AFL are performed more often in male
patients, but this is independent from FC CHF.
In a study by Schnabel R.B. and others [6] were
showed that women were more symptomatic
but less likely to receive invasive methods for
restoring the rhythm, such as electrical
cardioversion or ablation. Further research is
needed to confirm that these differences do not
impede women with AF/AFL.

Il FC CHF was prevailed among women
who had ablation. This feature is not found in
the literature, therefore, requires further
research.
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Table
Clinical characteristics of chronic heart failure in patients with AF/AFL
after ablation depending on the FC CHF
. FC CHF
Clinical data Total [FC 1 EC N EC
Number (n, % + sP) 70 22 (31,5+6) 29 (41,4 +£5) 19 (27,1 +5)
Age, years (M + sd) 61+38 56 + 8 62+8 65+8
Males 44 14 16 14
Gender (62,8 £5,8) ¢ (31,8+7) (36,4+73) (31,8+7)
n (% + sP 26 (37+£6) 8 13 5
(" ) Females 307+72) | (50£10)** | (192+75)**
4 5 17
Total 26 (100) (154+72) | (192279 | (654+95)*
. 4 6 12
Angina of effort 22 (182+:84) | (273+97) | (545+109)**
IHD [ 1(5+3) 1(25+5) - -
(n (% +sP)) . T 9 (43 +6) 3(75+5) 2(33+6) 4 (33+6)
FC of angina =37 57 1 6) - 4,67+6 8,67=6
IV - - - -
PMI 5(19+5) - - 529 +5)
I 29 (41 £ 6) 22 (100) 7 (24 +5) -
CHF stages 1A 34 (49 + 6) - 22 (76 +5) 12(63+6)"
((n (% =sP)) IIB 7(10+4) - - 7(37£6)
1T - - - -
9 18 14
Total A1(59+6) | o915 | (439:78)%* | (341+7)
A [ 2(5+3) - 2 (11t 4) g
(n (%=+sP)) Degree I 16(39+6)- 6 (67 £ 6) 7(39+6) (21+5)-
11
i 23 (56 +6) 3(33+6) 9 (50 + 6) (794 5) -
Total 51 16 21 14
(72,8 +53) (31,4 +6,5) (41,2 +6,9) (274+63)"
15 6 5 4
Paroxysmal (294+64) | (380+125) | (238+95)+ | (286+125)
f\ i Persistent 31 10 1 6
(n (%=£sP)) (60,8 + 6,9) ** (63+125) | (7L,4+10,1)+ | (42,9+137)
Long-standing - - - -
persistent
Permanent 5(10+4) - 1(5+3) 4 (29 +5)
Total 44 15 18 11
(63 + 6) (34,1+7,2) (40,9 + 7,5) (25 £ 6,6)
7 3 3 1
Paroxysmal (16+55) = | (20£10,7)+ | (16,7=9)~ (9+9) o
AFL Persistent 35 (80 % 6,2) = i1 15 9
(n (%=sP)) (733+11,8)+ | (83,3+9)e" | (81,9+122) "
Long-standing 2 1 - 1
persistent (5+2) (7+3) (9+9)
Permanent - - - -
| - - - -
T 4 3(14+4)- 1(83+2) -
(6 + 3)*
E(',;'EAP " 61 (87+4)s | 19(86+4)-" 27 15
(n (%+sP)) (93+3) " (79+£5)"
4
v 5(7+3)* - 1(3+2) (21+5)
DM (n [ - - - -
(%:+SP)) Type I 4(6+3) - - 4(21+5)

Note: M —mean; n — number; sd - standard deviation; sP - the average error rate; * “p > 0,05 the difference
between FCs,; * p < 0,05 the difference inside the group, FC; «* p = 0,001 the difference inside the group, FC;
** p <0,05 between FC; * p = 0,001 between FC.

75




Journal of V. N. Karazin™ KhNU. 2018

Angina of effort was prevalent in patients of
Il FC CHF. FC CHF and FC of agina had a
direct dependence: with the growth of FC
angina the FC CHF grew. This fact can be
explained [7] that AF/AFL is associated with a
higher severity of IHD, which can lead to CHF
through the progression of IHD and changes in
the left wventricle function. In his time
Davies M. J. and Pomerance A. in their study
on deceased patients with AF suggested that
patients with IHD had a primary risk of develo-
ping AF/AFL than CHF, which was also ref-
lected in the study by Motloch J. and others [8].

Our study showed that patients with Il and
Il FC CHF more often had an AH Il degree
and, as shown in the Sahle B.W. study and
others [9], these patients have an unfavorable
prognosis, especially for males.

We found the predominance of the persistent
AF/AFL form over the other in all groups of FC
CHF associated with a poorer rhythm control in
this form with medication therapy as were
shown in the study of Mittal S. et al. [10].

It has been found that in patients with 111 FC
CHF, according to EHRA, arrhythmia has a
more severe course clinically, that has not yet
been adequately studied.
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Clinical case

UDC 616-06:[616.74-002.1+616.24-005+616.24-002.17]

ANTISYNTHETASE SYNDROME: COURSE OF A RARE DISEASE
ON EXAMPLE OF CLINICAL CASE

Boateng H. K.”, Babiy O. G.’, Shalkova R. §.?
LV, N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Municipal Health Care Establishment «Kharkiv City Polyclinic No. 24», Kharkiv, Ukraine

Systemic disorders of connective tissue refer to rare and poorly studied diseases. This group of diseases
associated with the variable course and makes it interesting for either medical scientists and researchers or
practitioner. Herein we report a case of antisynthetase syndrome with interstitial lung disease complicated by
pulmonary thromboembolism. The patient is 71 year old female, who suffered from severe dyspnea, dry
cough, intermittent wheezing. Also she had dry eyes, dry mouth, muscle weakness and intermittent pain in
large joints, and low grade fever. Physical examination revealed a characteristic heliotrope eye rash, V sign,
«mechanic’s handy, peripheral muscles atrophy, dry eyes and mouth, fine crackles to auscultation in basal
parts of lungs, soft S1 and S2 heart sounds. Her biochemical profile showed increased creatinekinase, LDH,
AsAT, and AIAT Her immunology results were positive to ANA, anti-ds-DNA, anti-ss-A, anti-ss-B and anti-
Jo-1 autoantibodies. Based on the obtained data, antisynthetase syndrome was established. It was detected,
that progressive dyspnea had been caused by interstitial lung disease and pulmonary thromboembolism. It was
confirmed by chest CT-scan and pulmonary angiography. Treatment in this case is mainly symptomatic. It
was prescribed glucocorticoids, immunosuppressant, and anticoagulants. This case illustrates the course of the
antisynthetase overlap syndrome and difficulties of it management due to the lack of treatment standards and
reliable data of the medicine effectiveness.

KEY WORDS: overlap syndrome, antisynthetase syndrome, anti-Jo-1 autoantibodies, interstitial lung
disease, pulmonary thromboembolism

AHTICIHTETA3HMI CUHIPOM: EPEBIT PIKICHOI'O 3AXBOPIOBAHHS
HA ITPUKJIAAI KJIIHTYHOTI'O BUITAJIKY

Bboamenz I'. K?, baoiu O. I'’, Illanvkoea P. C.>?
! XapkiBcpkuii HanionansHuit yriBepcuter imeni B. H. Kapasina, m. Xapkis, Ykpaina
? KoMyHabHIH 3aKITa] OXOPOHH 370pOB's «XapKiBchka Mickka momikinika Ne 24», M. Xapkis, Ykpaina

CucreMHI 3aXBOPIOBAHHSI CIIOJYYHOI TKaHHMHH BIJHOCSATBHCS IO PIAKICHUX 1 MaJOBHUBYEHHX XBOPOO.
Kniniyanit mepeGir maHoi TpyImu 3aXBOPIOBaHb BapiaOeNbHUMA, MO 1 poOUTH IX MPHUBAOIUBUM 00'€KTOM
BHUBYCHHS SIK JUII BUYCHHUXK, TaK 1 UIA MPAaKTUIHUX JiKapiB. Y AaHI{ CTAaTTi MU OMHIIEMO KIIHIYHHAN BHITAJO0K
AHTICIHTETa3HOTO CHHAPOMY 3 IHTEPCTULIATHHAM YpPaKEHHSIM JIETeHb, YCKIATHEHHH TpomOoeMOomiero
nmereHeBoi aprepii. IlamienTr — 71-piuHa jkiHKa 31 CKapraMd Ha BHPaXEHY 3aJWIIKy, CyXHHA Kallelb,
TIePiONWIHNIN 3aTPYIHEHUH BUAMX, IO CYMPOBOUKYETHCS CBUCTOM. TakoxX y Hei OynmH MPHCYTHI CyXicCTh
odeil i pOTOBOI MOPOXKHMHM, M's30Ba CIaOKiCTh, MepiognyHi OOmi B BEIHKHUX Cyriaobax, cyodeOpripHa
temnepaTtypa. llpm o00'ekTHBHOMY OrJsiii 3BepTaiid Ha ceOe yBary XapakTepHHH mepiopOiTaabHHI
TeIIOTPOIHUNA CHII, CHMIITOM V — ephTeMa OOJINTUs 1 IIHi, «pyKa MexXaHikay, aTpodis nepudepiiHmx M's3iB,
CYXiCTh OYeH i MOPOKHUHU POTA, BOJIOT APiOHO MyXUPUYACTi XPHUITK B 0a3aIbHUX BiAIiIaX 000X JIETeHb, TIIyXi
TOHHU cepIlsi. B OioxiMiYHOMY aHaNi3i KPOBi Bi3HAYAIOCS 3HAYHE MiABHIICHHS KpeatuH(ocdokinaszm, JIL,
ACT, AJIT. B imyHonoriusoMmy mpodini Gymu mosutuBHI ayroantuTina 1o ANA, anti-ds-DNA, anti-ss-A,
anti-ss-B i anti-Jo-1. Ha migcraBi OTpUMaHWX JaHWX, TAIIEHTI BCTAHOBWJIM I[ialHO3 aHTiCIHTETa3HHMIA
CHHIpPOM. 3a IONOMOIOI0 KOMII I0TepHOi ToMorpadii TpyaHOI KIITHHH Ta aHriorpadii nereHp Oyio
BH3HAYCHO, M0 MPOrpecyroda 3aJuiika OOyMOBIIEHA IHTEPCTUILIANIGHUM YpaXCHHAM JIET€Hb Ta
TpoMOoemMOoIiero ereneBoi aprepii. JlikyBaHHs B TaHOMY BHIAAKy cuMrtoMatiudaHe. [larieATka oTpuMyBaia
TIIIOKOKOPTHKOCTEPOiIM, IMMYHOCYNIPECCAaHTH Ta aHTHKOATYISHTHY Tepamii. JlaHwi KIiHIYHMKA BHIAIO0K
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BijoOparkae Iepedir aHTICIHTETa3HOro CHHAPOMY Ta TPYIHOIII B TPOBENEHHI Tepamii depe3 BiICYTHICTbH
CTaH/ApTIB JIIKyBaHHS i JOCTOBIPHUX JAHUX NP0 e(heKTUBHICTD Mpernaparis.

K/JIIO490BI CJIOBA: oBepnan CHHAPOM, aHTICHHTETa3HWH CHHApOM, aHTi-JO-1 ayroaHTiTina,
iHTEpCTinianbHa XBopoOa JieTeHb, TpoMOoeMOoTis TIereHeBoi apTepii

AHTHUCHUHTETA3HBIIA CUHJIPOM: TEUEHHUE PEJIKOI'O 3ABOJIEBAHMSI
HA NTPUMEPE KNIMHUYECKOT'O CJIYYAS

boamene I'. K.’, baouu O. I''%, Illanvkosa P. C.>

! XapbKkoBckuii HaMOHANBHBI yHEBepcuTeT uMenn B. H. Kapasuna, r. Xapbko, Ykpauna

2 KOMMyHA/IbHOE yIPEXK/ICHHE OXPAHBI 30POBbS «XaphKOBCKAs TOPOACKAs MOTHKIHHIKA No 24,
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CucremHbIe 3a00J€BaHHs COCAMHHUTENLHON TKaHM OTHOCSTCS K PEIKUM UM MaJIOW3y4YE€HHBIM OONE3HSIM.
KnuHnueckoe TeueHHe JaHHOW Tpynmbl 3a0oineBaHMi BapualOellbHO, YTO M JIENAeT WX IPUBJIEKATEIHHBIM
O00BEKTOM HM3Y4YEHUs], KaK Ul Y4eHbBIX, TaK M JUIS TPAKTUUECKUX Bpaded. B naHHOW craTbe MBI U3JIOKHM
KIMHUYECKMHM Cclyd4all aHTHCHHTETA3HOTO CHUHAPOMA C HMHTEPCTUIHMATIBHBIM IOPaXXEHHEM  JIETKHX,
OCJIO)KHEHHBIH TpomOo3MOonueii yerounoi aprepuu. [lamumeHt — 71-meTHsS SKEHINMHA C JKajao0aMu Ha
BBIPQXXECHHYIO OIBIIIKY, CyXOH Kalleilb, NEpUOJUYECKUN 3aTpyAHEHHBIH BBIIOX CONPOBOXKIAIOIIUICS
CBUCTOM. A Takke y Hee IMPHUCYTCTBOBAJIM CYXOCTh TIJa3 M TOJIOCTH PTa, MBIIIEYHast Cl1aboCTh,
nepuoauueckre OOJM B KPYIHBIX CycTaBax, cyOgeOpuibHas Temmeparypa. IIpu oOBEKTHBHOM OCMOTpE
oOpamany Ha ce0st BHUMaHUs XapakTepHasi nmepuopOuTanbHasi TeJIMOTPOIHAS ChIllb, CHMIITOM V — 3puUTeMa
JUNA U IIeH, «pyKa MeXaHHKa», arpodus TnepudepruyeckuX MBI, CYXOCTh IJ1a3 W TOJOCTH pTa,
MEJIKONY3bIpUaThle BIIQXKHBIE XPHIIBI B 0a3albHBIX OTHENIaX 00eux JIerKHX, TJIyXHe TOHa cepauna. B
OMOXUMHYECKOM aHATHM3€¢ KPOBH OTMEUAJIOCh 3HAUUTEIbHOE MOBhINICHHE KpeaTuHpochokunassl, JII', ACT,
AJIT. B ummyHoIOrHYeckoM mpoduiie ObLTH MONOKUTENbHBIC ayToanTHTena K ANA, anti-ds-DNA, anti-ss-
A, anti-ss-B u anti-Jo-1. Ha ocHOBaHWM MONYYCHHBIX MAHHBIX, MAIIMCHTKE OBUT YCTAHOBJICH JHATHO3
AQHTUCHUHTETa3HbIH CHHAPOM. C MOMOIIBI0 KOMITBIOTEPHOW TOMoOrpaduu TpyAHOW KJIETKH M aHruorpaduu
JIETKUX OBLIO OIPEJEICHO, YTO MPOrPEeCCHPYIOIIAs OJIbIIIKA 00YCIOBIEHa WHTEPCTHLHAIBHBIM OpaKEHHEM
JIETKUX U TpoMOoaIMOosHeit erouHol aprepun. JleueHue B JTaHHOM citydae cuMnToMarudyeckoe. [lanueHTka
rojlyyaja IJIFOKOKOPTUKOCTEPOU[bl, HMMYHOCYNPECCAHTbl M aHTUKOATYJISIHTHYIO Tepanuu. JlaHHbII
KJIIMHUYECKUH Cllydaid WUIIOCTPUPYET TEYEHME aHTHCHHTETA3HOI0 CHUHApPOMAa U TPYAHOCTH B IPOBEACHUU
Tepanuy u3-3a OTCYTCTBHS CTAHIAPTOB JICUCHHSI M JOCTOBEPHBIX JTAHHBIX 00 3()()EeKTUBHOCTH MPEnapaToB.

K/TIOYEBBIE CJIOBA: oBepnam CHUHAPOM, AHTUCHHTETA3HBIM CHHOPOM, aHTH-JO-1 ayToaHTHTENa,
WHTEPCTHIUAIbHASL OONE3Hb JIETKUX, TPOMO0IMOONHS JIETOUHOI apTepru

well-characterized rheumatic disease. Usually
INTRODUCTION present subacutely with clinical manifestations

As many as 25% of connective tissue that can include different organ systems. The
disease patients present with features of pattern of organ involvement reflects the
systemic  lupus  erythematosus, systemic  characteristic features of the well-defined
sclerosis,  polymyositis,  dermatomyositis,  rheumatic diseases occurring together. Overlap
rheumatoid arthritis and Sjogren syndrome  syndromes are characterized by specific clinical
evolving concurrently or consecutively during  features, autoantibody profiles, and
the course of the disease. Frequently these immunogenetics. Currently it distinguished
circumstances make the diagnosis of a specific ~ following clinical forms of overlap syndromes:
rheumatic disease difficult. It is still contentious e Mixed connective tissue disease
whether or not overlap syndromes representthe  (MCTD) is a distinct clinical entity
coexistence of separate diseases, the broad characterized by overlapping features of SLE,
clinical expression of the one rheumatic  scleroderma, myositis, and rheumatoid arthritis
disease, or distinct clinical entities with in the setting of a high titer of autoantibodies to
distinctive etiology and pathogenesis [1]. a defined nuclear antigen, known as Ul-
«Overlap syndromesy refers to a diverse group  ribonucleoprotein (U1-RNP, also called RNP or
of conditions that have clinical features of, and  nRNP). Clinical features of MCTD are highly
meet classification criteria for, more than 1  variable, involving prominently arthritis,
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Raynaud phenomenon, sclerodermatous skin
changes, and myositis. Severe central nervous

system and renal diseases are rare
manifestations.
e Antisynthetase syndromes form a

distinct group characterized by the presence of
antibodies directed against various aminoacyl-
tRNA  synthetase  enzymes  (anti-Jo-1,
antihistidyl-tRNA, and several others) with
overlapping clinical features of myositis,
arthritis, and interstitial lung disease.
Polymyositis/scleroderma (PM/Scl)
syndrome is characterized by overlapping
features of scleroderma and polymyositis, and
PM/Scl antibody, and by the presence of
Raynaud phenomenon, tendon inflammation,
and interstitial lung disease. Sclerodactyly may
occur, but the truncal sclerodermatous skin
changes characteristic of systemic sclerosis are
absent.

Rigorous epidemiologic studies on the
incidence and prevalence of overlap syndromes
have not been done, and data are lacking.
However, they are all rare conditions. The
estimated prevalence of mixed connective
tissue disease (MCTD) in a Japanese
epidemiologic series was 2.7 per 100,000.
Antisynthetase antibodies (including anti-Jo-1
or antihistidyl-tRNA) are found in 5 % to 20 %
of patients with polymyositis or
dermatomyositis [2].

CASE REPORT

A 71 year old Caucasian female was seeking
for medical care. She suffered from dyspnea
during minor physical exertion (up to 50 m of
quite walking on ground level) and no at rest,
dry cough, intermittent wheezing, sensation of
obstructed expiration during physical exertion,
as well as at rest or at night, chest tightness, and
lower extremities edema in the evening
predominantly, after night it abates.
Additionally she had mouth dryness, difficulty
swallowing, pain and sandy sensation in the
eyes, dryness of skin, numbness and tingling of
the lower limbs, mostly distal parts, and the
lateral aspects of the face, muscle weakness,
especially during raising the hands up,
intermittent joint pain in the knees, shoulders,
wrist, ankles, subfebrile fever (up to 37.4°C),
photosensitivity, fatigue.

Over 7 years (since 2011) patient suffered
from dryness of eyes and mouth, intermittent
pain in parotid salivary gland. She was
surveyed and treated by rheumatologist about
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Sjogren Syndrome, moderate level of activity,
and received symptomatic treatment (life style
modification, artificial tears liberally). During
last year the patient noticed numbness and
tingling of the lower limbs and face, muscle
weakness, rash on eyelids, fatigue, fever, and
photosensitivity. Rheumatologist diagnosed
dermatomyositis, and prescribed gluco-
corticoids 12 mg daily, methotrexate 7.5 mg per
week. Her condition was stable, symptoms did
not progress. Recent month patient’s health
worsened, developed severe progressive
dyspnea, dry cough.

Her mother suffered from musculoskeletal
pain; she was not surveyed and had not precise
diagnosis; she used NSAIDs locally to relieve
her symptoms. Her brother suffered from skin
disease  with  hyperkeratosis, presumably
seborrhea. No family history of hypertension,
diabetes mellitus. She had no allergic reactions.
She had no history of smoking, alcohol or illicit
drug use.

Physical examination revealed following
data: Temperature 37,1°C; Pulse 70 bpm; Blood
pressure 140/80 mm Hg; Respiratory rate
16 tpm; Height 160 cm; Weight 68 kg; BMI 27.

It was elderly female, which was well
oriented to space and time. Her posture was
active. It was occurred central type of obesity
(waist circumference 112 cm). Skin was pale
and dry. Drew attention face and neck erythema
— V-sign; eye puffiness; periorbital violaceous
erythema — heliotropes rash; hand puffiness;
skin of the fingers was dry, rough, with a signs
of hyperkeratosis and small fissures
Mechanic’s hand, no focal thickening were
detected. Conjunctiva was dry and hyperemic,
but without fibrin threads and erosions or
ulcers, yellowish crusts were at the eyelids.
Mucous membranes of the mouth were dry,
single erosions occurred. Tongue was dry and
bright pink with a multiple fissures. Parotid and
submandibular salivary glands were tender to
palpation. Bronchial breathing in lungs to
auscultation, on basal parts of both lung occur
fine crackles. Peripheral pulse was full and
regular. JVP +2cm. Apex beat was in 5"
intercostal space 1cm to the left of the left
midclavicular line and had diminished force. S1
and S2 heart sounds was soft to auscultation,
diffuse systolic murmur grade Il at all points
was detected. Abdomen was increased in size,
participated in breathing actively; during
palpation was soft and  non-tender,
hyperpneumatosis occurred, no visceromegaly.



Joints during examination were not changed;
passive and active movement was painless.
Peripheral muscles were atrophic, tender and
dense to palpation, strength of shoulder girdle
muscles was diminished, distal muscle strength
was preserved. At the time of examination
peripheral edema was absent. Stool was daily.
Urination mildly decreased (no more than
1000 ml/24h).  Unstimulated salivary flow
during 15 minutes equals <1 mL.

Laboratory and instrumental methods
revealed following data. Complete blood count
fell down to normal ranges: RBC 4.56x10"",
Hb 141 g/L, WBC 7.0x10° thrombocytes
201x10%L. Urine analysis was without
abnormalities: protein and glucose were absent,
Leu 1-2/hpf, RBC 2-4/hpf, casts were not
detected. Biochemical blood profile revealed
high level of creatinekinase 261 U/L (N 26.0—
140.0 U/L), AIAT 83 U/L (N <33.0 U/L),
AsAT 45 U/L (N < 32.0 U/L), LDH 296.53 U/L
(N 135.0-214.0 U/L), which confirmed
presence of myositis. Normal creatinine
87 mkmol/L (N 53.0-97.2 mkmol/L) and urea
3.0mmol/L (N 2.76-8.07 mmol/L)  were
detected. Also mild hypokalemia 3.0 mmol/L,
hypochloremia 82.3 mmol/L and hypocalcemia
2.13 mmol/L occurred. Rheumatologic profile
reflect increased ESR 35 mm/h  and
RF 37.0 lU/mL (N < 14 1U/mL), and normal
C-RP 3.6 mg/L (N <5.0 mg/L). Patients with
dermatomyositis have higher levels of
C-reactive protein and erythrocyte
sedimentation rate than healthy controls, but
these values were not associated with clinical or
laboratory parameters of disease activity.
However, erythrocyte sedimentation rate may
be a valid parameter for screening pulmonary
involvement  [3].  Immunologic  profile
represented high titer of ANA 1:3200 (N <
1:100), anti-dsDNA 1gG > 300 Al, anti-SS-A
IgG > 8 Al, anti-SS-B 1gG > 8 Al, > 8 Al. Anti-
SS-A IgG and anti-SS-B 1gG confirmed
presence of Sjogren syndrome; anti-JO-1 1gG —
antisynthetase syndrome; anti-dsDNA 1gG is
associated with systemic lupus erythematosus,
but may be present in other rheumatic diseases
[4]. PCR detected high titers of IgG to herpes
virus infection 6, 5, 3. Viruses may play a part
in the pathogenesis of idiopathic autoimmune
rheumatic diseases [5]. Also it was revealed
subclinical hypothyroidism: TSH 13.38 pU/mL
(NO.27-4.2 pU/mL), T4 free 0.88 ng/dL (N
0.93-1.7 ng/dL), and boundary value TPO
31.7 IU/mL (N < 34 IU/mL). Thyroid disease,
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especially hypothyroidism, is a common
autoimmune condition which can be seen more
frequently in patients with other autoimmune
diseases [6]. Hypothyroidism may be masked
by symptoms of dermatomyositis. ECG was
low voltage with sinus rhythm, 70 bpm, normal
heart axis, ventricular premature contraction,
right atrial enlargement (l1, 111), and violation of
repolarization in V5-V6.

Pulmonary function test showed moderate
violation of lung ventilation by mixed
(obstructive & restrictive) type. Echocardio-
graphy revealed hypertrophy and enlargement
of both ventricles (LVPW 12.2 mm, VST
12.9 mm, RV EDD 22 mm, RVW 6 mm), signs
of pulmonary hypertension, mild pericardial
effusion (up to 7 mm), but preserved EF 78 %.
To clarify occult malignancy, investigation with
aim of tumor screen was made. Abdomen
ultrasound was unremarkable. Upper GIT
endoscopy represented lower esophageal
sphincter failure, GERD 0 stage, duodeno-
gastral reflux, and erythematous reflux gastritis.
Double-contrast barium enema examination
showed descending colitis. Mammography and
gynecological examination were unremarkable.
Three thyroid nodules in the left lobe and
isthmus up to 15x13 mm were detected on
thyroid ultrasound.

It should be noted, it was the first time,
when pulmonary hypertension was detected in
this patient. Cause of this was poorly
understood. This fact led to a further search for
a reason of pulmonary hypertension and severe
progressive dyspnea. Anti-Jo-1 IgG is strongly
associated with interstitial lung disease and
pulmonary hypertension [7]. On the other hand
patients with dermatomyositis has increased
incidence of pulmonary thromboembolism [8].
Each of these conditions should be either
confirmed or excluded. Blood test for D-dimer
disclosed evidence of thrombosis: D-dimer
8.1 yFEU/mL (N < 0.5 pFEU/mL). Coagulo-
gram (prothrombin time, INR, APTT, thrombin
time, fibrinogen) was unremarkable. During
chest CT-scan in the lower lobe of both lungs
detected areas of decreased pneumatisation with
indistinct borders — ground glass pattern, up to
45*30 mm in diameter and moderate apical
pneumofibrosis. Ground glass opacity is a
descriptive term referring to an area of
increased attenuation in the lung on computed
tomography with preserved bronchial and
vascular markings. It is a non-specific sign with
a wide etiology including chronic interstitial
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disease, infection and acute alveolar disease [9].
CT Pulmonary angiography revealed signs of
multiple segmental thromboembolism of the
pulmonary artery branches (segmental arteries
of 4, 5, 8, 9 segments of the left lung and 4, 6,
9, 10 segments of the right lung).

Taking into account the obtained data, final
diagnosis was established. Main: Primary
Sjogren’s syndrome, moderate. Anti-Jo-1-
antisynthetase  syndrome. Interstitial lung
disease. Non-massive pulmonary thromboem-
bolism. Pulmonary hypertension. Respiratory

failure type 1. Chronic mild pericarditis
associated with rheumatic disease. Heart failure
with preserved EF (78 %) 1l FC NYHA.
Concomitant: Autoimmune thyroiditis,
hypothyroidism. Moderate GERD. Chronic
refluxgastritis. Duodenogastral reflux.

Descending colitis.

There are no FDA-approved therapies for
the management of any of the overlap
syndromes. There is a paucity of data from
controlled trials to support management
strategies, in which the clinical features and
need for treatment are highly variable and
tailored to the organ systems involved and the
severity of involvement. The overall goal of
therapy is symptom control and, where
possible, arrest of the underlying autoimmune
disease process. Among patients  with
antisynthetase syndrome and interstitial lung
disease, prednisone is the most frequently used
therapy,  although  additional  immuno-
suppressive agents are increasingly being used.
Symptomatic treatment included: Methylpred-
nisolone 64 mg daily, Mycopheno-late Mofetil
60 mg daily with following titration with
increasing doses, Omeprazole 20 mg in the
morning for gastroprotection. Pulmonary
embolism management included anticoagulant
therapy: Enoxaparin 60 mg bid, Warfarin 5 mg
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A CLINICAL CASE OF CROHN’S DISEASE
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The article demonstrates a clinical case of Crohn’s disease. The clinical manifestation of the disease, a
diagnostic approach based on laboratory and instrumental methods with discussion of obtained results, and
the up-to-date methods of investigation based on the literature data are shown. The significance of lifestyle
modification, optimal drug treatment and regular check-ups for improvement of prognosis is emphasized.

KEY WORDS: Crohn’s disease, inflammatory bowel disease, clinical case
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idiopathic chronic process which affects any
section of digestive tract and is characterized

Crohn’s disease (CD) is a kind of the by inflammation of the lining of the
inflammatory bowel disease (IBD).It is an gastrointestinal (Gl) tract. The other form of
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IBD is called ulcerative colitis (UC), which
can cause identical symptoms and is
sometimes mistaken for CD. While UC is
limited to the mucosal layer of the colon, CD
can affect any segment of the GI tract from
mouth to anus and is characterized by focal,
asymmetric, transmural, and, occasionally,
granulomatous inflammation. One of the
considerable distinguishing features between
CD and UC is that CD can also affect eyes,
spine, skin and joints. The most prevalent
localization of affection of the Gl tract in CD
is ileum and colon. CD can often be
confused with other conditions such as
irritable bowel syndrome, food poisoning, an
upset stomach, or an allergy. Early detection
and diagnosis can help to avoid severe
complications and allow early initiation of
treatment. Diagnosis is therefore based on
the  clinical presentation, physical
examination, laboratory and imaging tests
(e.g., MRI), endoscopy, and serological
testing [1].

CLINICAL CASE

A 54-year old man was admitted to the
Institute of Therapy with complaints of
diarrhea for 10-15 times per day with blood
and mucus mainly at night, fatigue,
abdominal cramps, weight loss.

Anamnesis morbi

Patient developed all symptoms five years
ago when diarrhea with blood and fatigue
occurred. The ulcerative colitis was
diagnosed. The patient was prescribed drug
treatment with mesalazine with marked
efficacy. Further the patient refused treatment
and supervision by gastroenterologist. The
health status was worsened in October 2017
when lower abdominal pain, diarrhea with
blood occurred. The patient was admitted to
the Kharkiv Research Institute of General and
Emergency Surgery. The colonoscopy
showed narrowed lumen of sigmoid colon to
8 mm at a distance of 30 cm from the anus,
mucous membrane was loose, edematous,
with a lot of ulcers and granulation growths,
covered with fibrin and necrotic detritus.
Histologically — granulation tissue, necrotic
detritus and fragments of the hyperplastic
mucosa of the colon with severe chronic
inflammatory infiltration. The diagnosis
ulcerative colitis, partial large bowel
obstruction, chronic anemia was established.
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The health status was slightly improved. The
patient was referred to the Institute of
Therapy for the purpose of clarifying the
diagnosis and correction of therapy.

Anamnesis vitae

Patient denies tuberculosis, hepatitis,
sexually transmitted infections, traumas,
hereditary diseases. He has had an acute
thrombosis and necrosis of hemorrhoidal
nodes. He does not have any surgical
intervention. Allergic history is negative. The
patient denies smoking and alcohol abuse.

Objective examination

Patient’s conciseness is clear, general
condition is of moderate severity, posture is
active. Patient is orientated in place, time and
his personality. He has an asthenic
constitution and low nutrient intake. Skin and
visible mucous membranes are pale. Thyroid
gland is not enlarged. Peripheral lymph nodes
are non-palpable. Respiratory rate is 18 per
minute. Lung percussion reveals resonant
sounds. Vesicular breathing was auscultated.
Heart borders are not shifted. Heart
auscultation: heart rhythm is regular, heart
sounds are muffled. Pulse rate is 83 beats per
minute. BP is 100/70 mm Hg on both arms.
Abdomen is slightly inflated, participates in
breathing. Palpation is painful in the left iliac
region. Blumberg sign is negative. Liver and
spleen are non-palpable. Pasternatsky’s sign
is negative on both sides. Ankle edemas are
present.

Laboratory and instrumental tests

In CBC (03.10.17) low levels of
erythrocytes  (3,09*10%/L; normal range
4,00-5,0010"/L), hemoglobin (82 g/L;
normal range 130-160 g/L); low levels of
mean corpuscular hemoglobin concentration
(MCHC) (301 ¢/L, normal range is 310-
355 g/L), elevated levels of platelets (539,
5*10° 1), hematocrit (27,2 %; normal range
35-55 %); normal mean corpuscular volume
(MCV) (88,0fL; normal range 80,0-
100,0fL), normal mean  corpuscular
hemoglobin (MCH) (26,5 pg; normal rage
26,0-34,0 pg), white blood cells (WBC) are
normal 5,2* 10%L (normal range 4,0-
9,0*10%L), elevated levels of lymphocytes
(48 %) and erythrocytes sedimentation rate
(ESR) — 48 mm/h. In CBC the anisocytosis
and poikilocytosis are marked.
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The possible causes of anemia in CD
include intestinal blood loss which can result
in iron deficiency anemia; also anemia of
chronic disease due to chronic inflammation
and megaloblastic anemia secondary to
vitamin B12 and folate malabsorption in
chronically inflamed ileum may be present.
Unlike the other causes, vitamin B12
and folate deficiencies lead to macrocytic
anemia [2].

In patient’s CBC hypochromic normocytic
anemia and features of iron deficient are
present.

Inflammatory markers such as elevated
ESR, thrombocytosis are also present in
CBC.

Urinalysis (03.10.17):
were found.

Blood biochemistry (03.10.17): elevated
levels of very-low-density lipoproteins
(VLDL) (0, 74 mmol/L, normal range is O,
25-0, 72 mmol/L) and C-reactive protein
(CRP) (192 mg/I; normal range is 0-6 mg/l),
decreased level of total protein (52 ¢,
normal range is 65-85 g/l) and blood albumin
(29, 0%; normal range is 56, 6-66, 8 %);
increased levels of alfa-2 globulin (12,4 %;
normal range is 6,9-10,5 %), beta globulin
(21,2 %; normal range is 7,3-12,5 %) and
gamma globulin (34,4 %; normal range is
12,8-19,0 %).

Liver and kidney function tests are
unremarkable.

Inflammatory marker such as markedly
elevated CRP is present.

Hypoproteinemia and hypoalbuminemia
can be attributed to malabsorption. Syndrome
of malabsorption which develops due to a
malfunction of the intestinal wall or
intraluminal disorder (e.g., enzyme defi-
ciency) those results in the insufficient
absorption  of  breakdown  products.
Malabsorption can affect macronutrients (eg,
proteins, carbohydrates, fats), micronutrients
(eg, vitamins, minerals), or both. Signs and
symptoms depend on the location of the
defect and can include diarrhea, steatorrhea,
abdominal distention, flatulence, weight loss,
anemia, vitamin deficiencies [2].

Coprogram (03.10.17): unformed stool,
feces test for latent blood was weakly
positive, a large amount of starch grains, a
slightly elevated amount of indigestible fiber,
leukocytes, erythrocytes, mucus.

no abnormalities
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Bacteriological _examination of stool
(04.10.17): Bifidobacterium and lactobacilli
were found.

Stool samples are routinely collected in
CD patients to test the presence of WBCs,
routine pathogens, ova, parasites, and
Clostridium difficile toxin to rule out
superinfections during relapses and before the
initiation of immunomodulatory therapy [3].

Echocardiography (13.10.17): ejection
fraction (EF) is 65%. Contractility function is
preserved. The heart chambers are not
dilated. The walls of the aorta are compacted.

Abdominal _ultrasonography (04.10.17):

sings of chronic pancreatitis, chronic
cholecystitis  with bile congestion and
sludges.

Video  colonoscopy  (10.10.17):  the

examination was available up to the proximal
third of the transverse colon. There is a
typical endoscopic picture of Crohn's disease
with high activity and total lesion of the large
intestine. The acute combined hemorrhoids
and the acute anal fissure are present.

Endoscopy confirms the diagnosis,
assesses the extent of the disease, helps to
differentiate CD from other diseases (e.g.,
UC, peptic ulcers, etc.), and may also be used
as a therapeutic tool (e.g., dilatation of ducts,
intestinal loops).

Typical findings of ileocolonoscopy
include segmental/discontinuous pattern of
involvement. Macroscopic findings specific
for CD are the following: linear ulcers (snail
trails); other aphthous hemorrhagic mucosa
defects (pinpoint lesions); cobblestone sign
(characteristic appearance of the mucosa is
inflamed sections followed by deep
ulcerations that resemble uneven
cobblestones); fissures and fistulas. Erythema
and transmural inflammation are also present
[2].

Computer tomography (CT) of thoracic,
abdomen organs and retroperitoneal space
with contrasting (05.10.17): The CT data for
the neoplastic process are not revealed. The
changes in the intestine are probably due to
colitis. A concrement of the left kidney is
present. Cardiomegaly and small hydro-
pericardium are found.

Kidney stones and gallstones (bile sludge
in our patient) can be contributed to such
specific intestinal manifestation as disturbed
reabsorption of bile acids and bile acid
malabsorption. Bile acids emulgate fat and
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therefore help in the digestion of fats. If their
enterohepatic circulation is disturbed by
faulty reabsorption, the liver reacts by
producing more bile acids from cholesterol. If
this mechanism is exhausted (decompensated
bile acid malabsorption), the lack of bile
acids results in diarrhea, steatorrhea,
deficiencies in fat-soluble vitamins and
gallstones and kidney stone formation.
Mechanism of gallstones increasingly is
related to the loss of the emulgator bile acid.
As a result, the cholesterol cannot be dissol-
ved sufficiently and precipitates. Mechanism
of kidney stone formation is related to the
disrupted creation of calcium oxalate due to
an excess of free fatty acids caused by a
deficiency in bile acids. Calcium preferably
binds to the free fatty acids, leading to
increased absorption of free oxalate and a
higher risk of kidney stones. Normally,
oxalate and calcium combine in the intestines
to form an insoluble salt (calcium oxalate)
that is excreted in the feces [2].

ECG (13.10.17): sinus rhythm with heart
rate 75 beats per minute, left and right
ventricular hypertrophy with severe left
ventricular overload. Left anterior fascicular
block.

Consultation of cardiologist (13.10.17):
Essential arterial hypertension 1l stage, 1st
degree, low total cardiovascular risk.

Additional methods of investigation which
may be ordered

Serum levels of iron, total iron binding
capacity, transferrin, ferritin, vitamin B12 and
folate can be used for clarification of the type
anemia and evaluation of malnutrition and
some nutrient deficiencies.

Anti-Saccharomyces cerevisiae antibodies
are antibodies directed at components of the
cell wall of the yeast Saccharomyces
cerevisiae. The presence of these antibodies is
associated with chronic inflammatory bowel
disease, most strongly CD [4-5].

Possible detection of fecal calprotectin
and/or lactoferrin. Lactoferrin and fecal
calprotectin are neutrophil-derived proteins
which are used as specific surrogate markers
of intestinal inflammation. Lactotransferrin is
an iron-binding protein produced by
neutrophils and found in secretory fluids and
mucosal barriers that inhibits microbial
growth. These parameters are commonly used
to differentiate between CD and other
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non-infectious causes of gastrointestinal
disorders. In addition, they are used to
monitor the course of the disease or to
confirm recurrent episodes. These fecal
biomarkers may help avoid the need for
otherwise invasive measures that assess
intestinal inflammation [6].

Esophagogastroduodenoscopy also should
be considered to assess the possible
involvement of the esophagus, stomach, and
duodenum and is useful in differential
diagnosis between CD and UC. Findings
specific for upper GI tract affection in CD
include aphthae on mucosa [7].

Differential diagnoses

ucC
Infectious gastroenteritis
Irritable bowel syndrome
Colorectal malignancy
Diverticulitis
Non-infectious  colitis
drug-induced, ischemic etc.)
Gastrointestinal tuberculosis
Acute appendicitis

Clinical diagnosis

Crohn's disease of the colon, stenosing
form with high activity, hormone-dependent,
with extraintestinal manifestations (chronic
pancreatitis with exocrine insufficiency,
chronic  cholecystitis  with  hypokinetic
dyskinesia of the gallbladder, biliary sludge).
Left kidney stone. Anemia of chronic disease,
moderate severity

Essential arterial hypertension Il stage, 1st
degree, low total cardiovascular risk. HF 1l
FC

(post-radiation,

Treatment

General approach includes smoking
cessation; lactose-free diet in case of
secondary lactose intolerance which s

present in approximately one third of cases;
in the case of malabsorption syndrome
appropriate replacement of vitamins, calories,
protein, zinc, calcium and other nutrients is
considered. Treatment bile acid diarrhea
includes administration of ion-exchange
resins to bind bile acids (e.g.,
cholestyramine).

During acute episodes recommendations
to avoid dietary fibers should be given and
parenteral nutrition can be prescribed.

Our patient received drug therapy:
reosorbilact solution 200,0 ml during four
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days, then infesol solution 500,0 ml and 5 %
glucose solution with ascorbic acid 4,0 mi
during three days, 20 % human albumin
solution 100,0 ml one day, methyl-
prednisolone 32 mg/day during first seven
days then dose was reduced to 28 mg/day,
mesalazine 300 mg/day, enalapril 10 mg/day,
hydrochlorothiazide 12,5 mg/day Patient
condition was improved: the frequency of
defecations was decreased, blood in feces
disappeared. Nevertheless fatigue and ankle
edemas were still present.

After discharge patient received recom-
mendation to follow-up low-fiber, low-fat
and low-lactose diet and take plenty of water.
Drug therapy includes methylprednisolone
28 mg/day 2 weeks then weekly dose
reduction by 4 mg. mesalazine 800 mg
4 times per day, enalapril 10 mg/day,
hydrochlorothiazide 12,5 mg/day.
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RADIOFREQUENCY ABLATION IN ATRIAL TACHYCARDIA
PAROXYSM ON EXAMPLE OF CLINICAL CASE
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The disappearance of atrial tachycardia paroxysms after radiofrequency catheter ablation (RFA) of ectopic
focus in a left atrium is presented on example of clinical case. Atrial tachycardia paroxysms disappeared after

ablation completely.

KEY WORDS: atrial tachycardia paroxysms, radiofrequency catheter ablation
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INTRODUCTION

Atrial tachycardia accounts for
approximately 20 % of all supraventricular
tachycardia [1]. Heart ablation is based on
duplication or destruction of those tissues that
provoke an irregular heartbeat [1-3]. Heart
ablation is the most effective method of
treatment, if the previous pharmacotherapy was
not effective or it cannot be used due to side
effects in the body [1-4].

© Brynza M. S., Zaporizka V. V.,
Vasylenko O. A., Volkov D. E., 2018

Taking this into account, we present a
clinical case that demonstrates the
disappearance of atrial tachycardia paroxysms
after radiofrequency catheter ablation (RFA).

CLINICAL CASE

54 years old woman, a resident of Donetsk
region. Diagnosis during hospitalization:
Permanent-recurring atrial tachycardia.

Complaints: shortness of breath, palpitation,
diffuse headaches in a high blood pressure
periods, dizziness, general weakness.
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Anamnesis morbi: patient suffers from
hypertension for about 10 years (maximal blood
pressure (BP) =160/90 mm Hg). During the
same time, heartbeat attacks, provoked by
stress, nearly 1 time in 6 months, initially
stopped independently during rest. Last 2 years
heartbeat attacks became more frequent (every
3 months), which were stopped by anti-
arrhythmic drugs. On electrocardiogram (ECG)
a supraventricular tachycardia with narrow
QRS complexes, with rate of 140-160 per
minute, P is not differentiated.

Medicinal therapy (regular cardiomagnil,
irregularly bisoprolol) without effect. RFA
intervention is recommended. Anamnesis vitae:
carried diseases: angina in childhood,
occasionally catarrhal diseases. Family history:
patient notes hypertension and atrial fibrillation
in her mother. She denies harmful habits.
Tuberculosis, viral hepatitis, diabetes mellitus,
sexually transmitted diseases, transfusion
transmissibility is denied. Operations and
injuries are denied too. Allergic history without
peculiarities.

Objective status: general condition of
moderate severity, consciousness is clear,
position is active. Skin and visible mucous
membranes are clean, pale pink. Thyroid gland:
palpable isthmus. Mammary glands are
symmetrical, without seals. Musculoskeletal
system without peculiarities. There is pulmo-
nary sound above the lungs, vesicular
breathing, no crackles. The pulsation of neck
vessels is not determined. Heart borders are
within the normal range. Heart beats are
rhythmic, the tones are muffled, | > 1l at the
apex, on the basis of no accents, murmurs are
not heeded, heart rate — 66 beats/min. BP
(right arm) =130/80 mm Hg; BP (left arm)
=125/80 mm Hg. The tongue is clean and
moist. Belly palpation is soft, painless. The
liver border is at arch edge, the spleen is not
palpable. Pasternatsky's symptom is negative on
both sides. Peripheral edema is absent.Tests
results: in CBC, urine and biochemical blood
test without changes. ECG (January 31, 2017)
before RFA: paroxysm of atrial tachycardia
with heart rate 150 per min, vertical position of
electric heart axis, left ventricular (LV)
hypertrophy; ECG after RFA (01.02.2017) —
sinus rhythm, regular, with heart rate 72 per
min, vertical position of electrical heart axis,
LV hypertrophy. Holter monitoring before
RFA: for monitoring time 23:54 rhythm
disturbances were registrated chronic

90

permanent-recurring atrial tachycardia with
short episodes of sinus rhythm, mainly at night
with an average heart rate of 104 per min;
minimal heart rate — 60 per min at 03:28 —
during sleep, maximal heart rate — 192 per min
at 06:56 — during exercise. The circadian index
is 1.46 (elevated). At echocardiography (Echo)
(January 31, 2017): aorta and valves closure,
mitral valve regurgitation of 1 degree, heart
chambers are not dilated. The LV walls are not
thickened. The LV systolic function satisfactory
during severe tachycardia. Zones of local
contractility violations are not localized. Right
chambers are not dilated.  Tricuspid
regurgitation of 1 degree, ejection fraction (EF)
— 61 %. Heart rate variability (HRV) was
recorded at sinus rhythm before RFA
(01.02.2017), it reflected the high total power
(TP) of spectrum, and after RFA TP decreased
by 5 times, but remains high, it indicating a
slow humoral and metabolic type of regulation.
02.01.2017 RFA was performed — complete
isolation of ectopic zone in the left atrium was
performed. Clinical diagnosis: coronary artery
disease: diffuse cardiosclerosis. Atrial recurrent
tachycardia with successful ablation, with the
disappearance of tachycardia paroxysms and
restoration of cardiac rhythm. Arterial
hypertension 1l st. 1 degree, cardiovascular risk
is low. Heart failure I st., | functional class (FC)
with preserved systolic function of LV. Our
recommendations: cardiologist observation at
the place of residence. Bisoprolol 5 mg per day,
in the morning, under the control of heart rate.
Cardiomagnil 75 mg per day, before sleeping
for a long time. Phone visit (02.03.17): patient
lives at the far distance from our center, which
makes it impossible for her physical visit. A
month later, after an RFA, patient reported
heart rhythm disturbances, which were twice a
month, lasted about 15-20 minutes and stopped
at rest. The patient takes bisoprolol 5 mg/day
and cardiomagnil 75 mg/day. Epilogue: at the
moment when the article was completed, during
the second telephone visit (04.04.17), patient
did not mention disturbances of heart rhythm.
Patient was advised to take bisoprolol
10 mg/day. It is noted in literature that in acute
postablative period there are possible rhythm
disturbances with future recovery [5-6].

CONCLUSIONS

In this case, the RFA of atrial tachycardia
was effective. The initial high total power of the
HRV spectrum in the patient after ablation
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decreased by 5 times, but may predict rhythm  the reduction in HRV suggested a gradual
disturbances in future. In pharmacotherapy, increase of the bisoprolol dose.
which included cardiomagnil and bisoprolol,
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On an example of a clinical case in a patient with drug addiction, the reviewed clinical and chest X-ray
features of community-acquired pneumonia, the diagnostic algorithms and the differential diagnostics are
based on the recommendations of the Ukrainian Association of Pulmonology. The treatment strategy of the
patient in the conditions of an ambulatory are described.
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INTRODUCTION

According to statistical data, pneumonia
ranks first among the causes of death from
infectious diseases, the sixth among all causes
of death and the fourth among causes of death
in patients older than 65 years [1-2].

According to the National Report for 2017
on the Drug Situation in Ukraine in 2016, about
three million people (about 14 % of the
population of Ukraine) are drug addicts [3].
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Therefore, particular importance today is
given to the problem of so-called «syringe»
infections, among which the most frequent
infections are HIV, viral hepatitis B and C,
bacterial hematogenous infections that cause
serious complications: pneumonia, septicemia,
bacterial endocarditis [3].

With intravenous drug addiction, after non-
sterile and usually unsuccessful attempts to gain
access to peripheral veins, proximal and central
veins are used to inject the drug, which leads to



a rapid spread and deeper penetration of
bacterial agents into the human body [4].

In persons who use drugs intravenously,
most often an infection is caused by Golden
Staph (Staphylococcus aureus) [5]. This can be
explained by the fact that 25-40 % of the
population is permanent carriers of this
bacterium, which is stored on the skin [5] and
with intravenous interventions (procedures) the
bacteria enters the systemic circulation.

Thus, drug users, even without immunedefi-
ciency, experience pneumonia of staphylo-
coccal etiology, which is characterized by
resistance to antibiotic therapy, severe course,
rapid progression, frequent complications and
high lethality [6-7].

MATERIALS AND METHODS

In the Kharkiv city ambulatory No. 24 a
therapist examined a 37-year-old man. The doc-
tor interviewed the patient, collected anamnesis
of the disease and life (medical history),
objectively examined the patient then he
immediately conducted a clinical and laboratory
(clinical analysis of blood, urine) and
instrumental (chest X-ray) examination. The
diagnosis and healthcare strategy were based on
the recommendations of decree No. 128 of the
Ministry of Health of Ukraine dated March 19,
2007 «On the approval of clinical protocols for
the provision of medical care in the
«Pulmonology» specialty» [8].

OBJECTIVES

To consider on an example of a clinical case
the diagnostic features and tactics of
management of a patient with pneumonia with a
background of drug-injecting addiction in
conditions of an ambulatory.

RESULTS AND DISCUSSION

A man 37 years, old was admitted to the
Kharkiv city ambulatory No.24  with
complaints of a persistent wet cough of yellow-
green viscous sputum, dyspnea at rest
(shortness of breath), pain in the lower right
part of the chest, worse with inspiration,
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increased sweating combined with chills,
general weakness. He was ill for 10 days, when
after hypothermia, a dry cough appeared, the
body temperature increased to 37.80°C. He
started self-treated, he took paracetamol 500 mg
3 times a day, 1 glass of herbal infusion
«No. 2» glass 2-3 times a day. The last 3 days
he took amoxicillin 500 mg 3 times a day. The
state of his health worsened so he came to the
therapist. From the anamnesis of life — has been
injecting drugs for about 5 years. Objectively:
severe bad health condition, temperature of the
body — 40°C, paleness and increased moisture
of the skin. Percutally dull pulmonary sound
below the 5 intercostal spaces to the right of the
paravertebral to the middle axillary line and
below the 4 intercostal spaces from the middle
axillary line to the right parasternal line, where
auscultatory breathing was not determined.
Over the remaining areas of the lungs a rigid
breathing with prolonged exhalation and single
small «bubbly» wheeze heard. The respiratory
rate is 30/min., auscultation of the heart- deaf
tones were determined. Heart rate — 110 beats
per minute. Blood pressure — 90/65 mm Hg.

Recommended examination according to the
following plan: a clinical blood test, a clinical
urine analysis, a biochemical blood test (CRP,
total protein and its fractions), a blood test for
HIV, a clinical sputum analysis + the presence
of mycobacterium tuberculosis, a bacterial
sputum culture + detection of sensitivity to
antibiotics, chest x-ray, spirography.

In the conditions of the ambulatory. The
results of the medical examination were
obtained: in the blood count test — leukocytosis
(16.7 g/l), accelerated ESR (29 mm/h). On
chest radiography: in both of the lung cavities
all over there are multiple cavity formations of
various sizes in diameter (from 0.5 to 3 cm)
with the presence of insignificant liquid levels.
On the right at the level of 4-12 ribs and in the
sinus is a shading of medium intensity, a
homogeneous structure with an oblique fuzzy
contour.  Conclusion: bilateral  abscessed
pneumonia complicated by pleurisy to the right.
Multiple abscesses of the lungs (Fig. 1).
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Fig. 1 Chest X-ray in the frontal and lateral projections

The main diagnosis: acquired bilateral
abscessing pneumonia, 1V clinical group.
Multiple abscesses of the lungs. Pulmonary
insufficiency Il degree.

Complications: right-sided exudative
pleurisy.
Concomitant  diagnosis:  injecting-drug
addiction.

Since the patient came to the doctor after
self-treatment, it was necessary to evaluate its
effectiveness. The determination of the
ineffectiveness of antibiotic therapy is carried
out 48-72 hours after the start of the drug and is
based on the following criteria:

»  Preservation or intensification of fever,
clinical symptoms, intoxication (Our patient has

it);

 Appearance or  persistence  of
hemodynamic instability (Our patient has it);
o Development or enhancement of

respiratory failure (Our patient has it);

»  There is a need for artificial ventilation
(Our patient does not require it);

»  Negative chest X-ray picture of the
chest (Our patient has it).

In accordance with the algorithm for
assessing the effectiveness of antibiotic therapy:
the use of amoxicillin (500 mg 3 times a day) in
our patient was ineffective.

Since the spectrum of microbial flora in
patients of the IV clinical group is diverse
(Legionella spp., H. Influenza, Gram-negative
enterobacteria, S. Aureus, S. Pneumoniae, M.
Pneumonia, in the presence of modifying
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factors, the pathogen of pneumonia may be P.
aeruginosa), it is necessary to consider the
features the course of pneumonia, depending on
specific pathogens [6]:

Legionellosis pneumonia, as a rule,
occurs in persons visiting rooms with air
conditioners, swimming pools and showers. It's
characterized by severe course (tendency),

diarrhea, neurological symptoms, hepatic
dysfunction;
e A pneumonia which is caused

hemophilia often occurs in people suffering
from chronic bronchopulmonary diseases and
alcoholism, is characterized by severe course,
discharge of thick sputum with blood, large
infiltrates, the probability of getting abscess;

e  Staphylococcal pneumonia has an acute
onset, severe course (tendency), limited
infiltrates (pocket), frequent abscesses and
resistance to a group of penicillin’s;

e  Pneumococcal pneumonia is
characterized by acute onset, severe course
(tendency), severe fever, prevalence of

infiltrates and good response to penicillin
antibiotics;
Mycoplasma pneumonia develops in
young patients, it has an acute onset, mild to
moderate-course (tendency), catarrhal
inflammation of the upper respiratory tract
(runny nose, sore throat), cough with scant
sputum.

Thus, we can assume that our patient
develops staphylococcal pneumonia.



The choice of patient treatment location is
determined depending on the evaluation of the
severity of pneumonia according to certain
criteria.

The «smally criteria include:

*  Respiratory rate >30 in 1 min. (Our
patient has it),

» impaired consciousness (Our patient
does not have it),

+ Sa02 <90 % (Not determined in our
patient),

»  The partial pressure of oxygen in the
arterial blood (Pa0O2) is below 60 mm Hg. (Not
determined in our patient).

»  Systolic blood pressure <90 mm Hg
(Our patient has it)

» Bilateral or multiple lung damage,
cavity decay, pleural effusions (Our patient has
it).

To «large» criteria of a heavy current of
pneumonia carry:

» The need for artificial ventilation (Our
patient does not need it),

» Rapid progress of focal-infiltrative
changes in the lungs (increase in infiltration
rates by more than 50 % within the next 2 days)
(Our patient does not have it),

» Septic shock or the need for
vasopressor > 4 g (our patient does not have it),

» Acute renal failure of the lungs (Our
patient does not have it).

The severe course of pneumonia which
matches to > 2 articles from the «smally criteria
or 1 article from the «large» criteria, requires
the urgent hospitalization of patients in the
intensive care unit (ICU). Our patient has a
severe course of acquired pneumonia (3 small

REFERENCES

Series «Mediciney. Issue 35

criteria), so he must be urgently hospitalized in
the ICU.

To summarize: the acute onset, severe
course, the presence of limited infiltrates and
abscesses on the chest x-ray, resistance to the
penicillin group hypothetically correspond to
the staphylococcal etiology of pneumonia,
which is confirmed in the spectrum of
microflora in the patients of the IV clinical
group, where one of the possible causative
agents is S. aureus. The patient has three
articles from «smally criteria for the severe
course of pneumonia, respiratory rate > 30 in
1 min., Systolic blood pressure <90 mm Hg,
multiple lung damage with decay cavities and
hydrothorax, which was an indication for
hospitalization in the intensive care unit and
intensive care. Also, the presence of fluid in the
pleural cavity requires the use of instrumental
methods of diagnosis and treatment in
conditions of the thoracic surgery department.

Based on the above, the patient was urgently
hospitalized in the intensive care unit of the
Department of Thoracic Surgery with the help
of an ambulance brigade.

CONCLUSIONS

1. Community-Acquired pneumonia
acquired by intravenous drug use is
characterized by a severe course, febrile body
temperature, severe specific lung disease.

2. On the example of this clinical case, the
importance  of  express diagnostics  of
pneumonia at the ambulatory stage was
confirmed to determine the correct tactics of
patient management.
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ATRIAL FIBRILLATION IN PATIENT WITH DIABETES MELLITUS
2 TYPE: CO-EXISTANCE AND THERAPEUTIC APROCHES
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On the example of the clinical case of atrial fibrillation in patient with diabetes mellitus type 2, were
discussed molecular mechanisms and therapeutic perspectives, anticoagulation treatment and anti-arrhythmic
treatment strategies benefit. Recommendations on lifestyle modification and medicament treatment tactics are
described.
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Ha npumepe KIMHUYECKOTO CiTy4as BIIEPBbIC AHATHOCTHPOBAHHOM (GHOPHIUISALNY IPEACEepAN y arueHTa
C caxapHbIM auabeToM 2 THIa OOCYIWIM MOJEKYIAPHBIE MEXaHH3MBI U TEPaleBTHYECKHE MEPCHEKTHBEI
AQHTHKOATYJSIHTHOW Tepamul W CTPAaTeTMH aHTHAPUTMUYECKOH Tepamuu. OIHcaHbl PEKOMEHIALUH 110
MomupHUKAIHA 00pa3a KU3HH U TAKTHUKE JICICHUS.
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co-existed AF and DM but there are significant
evidences of an increased AF prevalence in
patients with diabetes. Insulin resistance,
impaired  glucose  tolerance,  immunity

INTRODUCTION

One of the most frequent cardiac
arrhythmias in therapeutic practice is atrial

fibrillation (AF). This type of arrhythmias is
associated with increased cardiovascular and
cerebrovascular  complication’s risk and
mortality. Despite, the relationship between
diabetes and AF is unclear [1], nowadays
medical world focuses mostly on increased risk
of thromboembolic events in patients with
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alternations with hypercoagulability, increased
angiogenesis and extracellular matrix turnover
in patients with diabetes mellitus (DM) as a
result will lead to possible endothelial
dysfunction, abnormal activation of the
reninangiotensin-aldosterone  system  and
pathological atherogenesis , as AF appearance
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factors [2]. Also the mail triggers in AF
occurrence can be remodeling of the left atrium,
atrial dilatation and interstitial fibrosis seen in
patients with diabetes [3]. Some studies in
patients with diabetes and impaired glucose
tolerance  with  treatment approach  of
radiofrequency ablation for paroxysmal AF
have shown significantly decreased right and
left atria voltages due to atrial electrical
remodeling and atrial fibrosis [4]. The influence
of diabetes on the autonomic nervous system —
sympathetic and parasym-pathetic — leads to
increased uptake choline and release
acetylcholine with shortened atrial effective
refractory period and increased dispersion
[5-6]. Not all authors are agreeing with this
hypothesis. Thus, Frost etal. found any
difference in AF rate between diabetic men and
women, whereas other ones (Benjamin et al.,
Nichols et al.) revealed greater risk of AF in
women with DM than in male population. In
Ruigomez et al. study with 1035 DM + AF
patients comparing with 5000 non-diabetic
patients with AF were found no association
between DM and AF occurrence. A large meta-
analysis made in 2011 patients with diabetes
had a nearly 40 % greater risk of AF comparing
to non-diabetic patients (relative risk 1.39, 95 %
confidence interval [CI] 1.10-1.75; P <0.001)
[1]. So influence of DM on AF occurrence and
re-occurrence after cardioversion is still a
matter of discussion.

CLINICAL CASE

A 78-year old female was admitted by
ambulance in the emergency department of 5
Kharkiv clinical hospital with complains on
palpitation, episodic pressing pain in left part of
chest, no clear connection with provoking
factors; dyspnea on mild physical exertion and
labile blood pressure.

ANAMNESIS MORBI

Patient has a 2-year history of arterial
hypertension and atrial fibrillation with an
average Dblood pressure (BP) level of
170/100 mm Hg, which was unsuccessfully
ambulatory treated with amiodarone, digoxin,
aspirin,  spironolactone, and  Lisinopril.
Hyperglycemia for several years without
specific treatment. She was admitted to the
hospital following deterioration in her health
due to unsuccessful previous therapy.

98

ANAMNESIS VITAE

Childhood infections, injuries, tuberculosis,
sexually transmitted diseases were denied by
patient. Hereditary diseases are not identified.
Allergic history is burdened (allergic dermatitis
for digoxin).Smoking — denied, not an alcohol
abuser. Family history of DM and cardio-
vascular disease: mother had DM and AH.

OBJECTIVE EXAMINATION

Consciousness:  clear; state:  moderate
severity; body position: active. Temperature:
36.7°C. Patient can orientate herself in place,
time and personality. Moves with a walker
only. Appearance: pale skin, acrocyanosis.
Thyroid gland:  within  normal  limits.
Musculoskeletal: deformation of hip and knee
joints, patient can only walk with support.
Obesity Il degree (BMI — 35.0). Respiratory
rate — 22/min. Lung percussion: no clinically
significant ~ changes, resonance. Lung
auscultation: weakened breathing in the lower
parts of both lungs. Pulse: arrhythmic, 90 bpm;
BP — 160/80 mm Hg. Borders of the heart: left
border is displaced 2 cm outwards from the left
mid clavicular line. Heart auscultation: heart
rate  (HR) 97/min, arrhythmic, atrial
fibrillation. Muffled heart tones, accentuation of
the second tone on the pulmonary trunk point of
auscultation, diffuse systolic murmur in all
points with epicenter at the apex of the heart.
Abdomen: soft and painless, enlarged due to
deposition of adipose tissue. Liver: near the rib
edge, no pain on palpation of the right
hypochondriac region. Spleen: not palpated.
Pasternatsky symptom: negative on both sides.
Stool and diuresis: normal. Bilateral pitting
edema of lower extremities

LABORATORY AND
INSTRUMENTALTESTS

Complete blood count data showed: high
levels of hemoglobin (152 g/l within the normal
ranges120-140), red blood cells (5,06 within
the normal ranges 3.9-4.7*10%1) and hemato-
crit (43 % within the normal ranges 34-42 %).

Urinalysis:  microalbuminuria  (0.03 g/l),
hematuria as signs of diabetic nephropathy;
leukocyturia (2 of field), bacteria (many) as
chronic pyelonephritis presentation.

In biochemistry analysis data significant
were: hyperglycemia (7.23 mmol/l), hyper-
creatinemia (94 mmol/l), low GFR (79,42 %) as
confirmation of diabetes mellitus 2 type present



and its complication diabetic nephropathy.
Glycemic profile 5,1 — 58 - 5,5 -10,7 — 4,6 —
6,2 mmol/l. Lipid profile showed dyslipidemia
with elevated concentrations of total cholesterol
till 5.66 (normal ranges < 5.2mmol/l),
lipoproteids of low density till 4,05 mmol/l (N —
<3.5), lipoproteids of high density till
1,08 mmol/l. (N—>0.9), index of athero-
genicity was 4,24 within normal limits < 3.0.
Patient didn’t take any constant hypolipidemic
therapy before hospitalization.

ECG during admission showed atrial
fibrillation, left wventricle (LV) myocardium
hypertrophy, alternation of repolarization as
ST-depression in V2-V6, I, Il — 1 mm.

In our patient chest X-ray was found signs
of  pulmonary  hypertension:  enlarged
pulmonary arteries enlarged right atrium,
elevated cardiac apex due to right ventricular
hypertrophy. Enlargement of heart shadow to
the left. Sclerotic changes of the aortic arch.
Widening of the upper mediastinum to the right
side.

Echocardiography made during
hospitalization revealed: aorta: d 32,2 cm,
sclerotic changes of aortic walls, dilatation of
the ascending aorta, fibrosis and calcinosis of
aortic valve, aortic regurgitation — 1-11 degree.
Tricuspid valve — regurgitation I-1l1 degree.
Pulmonary trunk valve — regurgitation | stage.
Pressure in pulmonary trunk is 38,7 mm Hg (n
< 15). Mitral valve — cuspids are moderately
thickened, fibrosis and calcinosis, regurgitation
II-111 degree. Ejection fraction (EF) — 54 % (N
— 55-78 %). Contractility function (FC) — 28 %
(N — 28-44 %). Left Ventricle: FDD — 48,9 mm
(N — 35-55mm). FSD - 351 mm (N — 23—
38 mm). Posterior wall thickness in systole —
16,6 mm (N 6-11mm). Intraventricular
septum size in diastole— 16,2 mm (611 mm).

Right Ventricle: diameter — 31,9 mm (N —
9-26 mm). Wall thickness — 6,9 mm (N — 3—
6 mm). Left atrium — enlarged — 44,1 mm in
diameter (N — till 38 mm). Right atrium —
enlarged, 48,8 mm (N — 21-37). Intraatrial
septum — not changed, no defects. Conclusion:
Atrial fibrillation, sclerotic changes of aorta,
dilatation of the ascending aorta. Aortic
regurgitation I-11 degree. Mitral regurgitation
1111 degree. Tricuspid regurgitation Il degree.
Pulmonary trunk regurgitation | stage.
Moderate dilation of right and left atriums.
Myocardial hypertrophy of both ventricles.
Pulmonary hypertension 11 stage.
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Abdominal ultrasound was performed also:
Diffuse change of liver parenchyma with mild
hepatomegaly. Congestive process in portal
vein system. Cholestasis of gall bladder.
Chronic non-calculous cholecystitis. Diffuse
changes of pancreatic parenchyma. Kidney
calcinosis. Diffuse changes of both kidneys
parenchyma. Right kidney pyeloectasia and
cyst.

FINAL DIAGNOSIS

Coronary artery disease: stable angina |11
functional class. Arterial hypertension stage 3,
1l degree. Permanent atrial fibrillation.
CHA2DS2-VASc score 5 points. HAS-BLED
Score 2 points. ATRIA Bleeding Risk Score
3 points. Chronic heart failure stage I1IC with
preserved ejection fraction, 11l functional class
by NYHA. Type2 diabetes mellitus,
complicated by diabetic nephropathy stage 2
(incipient  nephropathy). Chronic  Kidney
Disease stage 2 (GFR 79.42 mL/min).
Chronic non calculous cholecystitis. Chronic
pancreatitis. Right kidney cyst. Deforming
bilateral gonarthritis and coxarthritis.

TREATMENT RECEIVED IN HOSPITAL

Clopidogrel 75 mg 1 time/day, nebivolol
5mg 1 time/day, valsartan 80 mg 1 time/day,
atorvastatin 80 mg 1 time/day, torasemide
10 mg 1 time/day, cardioarginin 5ml IV 1
time/day for 5days, metformine initial
500 mg PO every 12 hr, after adjustment:
1500 mg/day.

RECOMMENDATIONS

Despite good progress in the management of
patients with atrial fibrillation, it remains one of
the major causes of stroke, heart failure, sudden
death, and cardiovascular morbidity in the
world. Reflecting the multidisciplinary input
into the management of patients with AF,
especially in patients with diabetes mellitus, for
our patient could be recommended:

1. Diabetes is a risk factor of AF
complications.  Prolongation of diabetes
duration in patients with AF, connected with
risk of thrombo-embolism, anticoagulation
therapy-related bleeding [5]. Treatment with
metformin [7] seems to be associated with a
decreased long-term risk of AF in diabetic
patients and may even be associated with a
lower long-term stroke risk [8], also for patient
with established atherosclerotic cardiovascular
disease therapy should begin with lifestyle
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management and metformin (+ in future
empagliflozin and liraglutide if needed proven
to reduce major adverse cardiovascular events).
Behavioral therapy designed to achieve >5 %
weight loss should be prescribed. With the body
mass index (BMI) progression increases the
risk for AF. Predisposing factors for obese
patients may are LV diastolic dysfunction,
increased sympathetic activity and
inflammative changes, and abnormal atrial fatty
infiltration [9]. Management of risk factors
along with weight loss recommendations will
be useful in reducing of AF burden and
symptoms [10].

2. Mitral regurgitation (MR) as others
valvular heart disease is independently
associated with incident AF [10] and associated
with severe LV dysfunction due to secondary
MR in patients with ischemic heart disease (in
our patient’s case). Chronic severe secondary
MR and aortic regurgitation present in our
patient lead to volume overload with LV
function  decompensation and  prognosis
worsening [11].

3. In patients with heart failure with
preserved ejection fraction (HFpEF) in our
patient with AF it’s hard to separate symptoms
of HF from symptoms caused by AF
appearance itself. In this case will be useful
echocardiography and natriuretic peptide levels
as evidence of relevant structural heart disease.
The management of patients with AF and
concomitant HFpEF should focus on the control
of fluid balance and concomitant conditions
such as hypertension and myocardial ischemia
[12-13]. In adults with HFpEF who present
with symptoms of volume overload, diuretics
should be prescribed to control hypertension.
Adults with HFpEF and persistent hypertension
after management of volume overload should
be prescribed angiotensin converting enzyme
(ACE) inhibitors or angiotensin receptors
blockers (ARBs) and beta blockers titrated for
treatment goal of systolic BP level below than
130 mm Hg [14].

4. Uncontrolled high blood pressure
induces increased risk of stroke and bleeding
events and sinus rhythm conversion to AF.
That’s why, strict blood pressure control should
be an integral part of the AF patients’
management [12]. Despite the fact that ACE
inhibitors or ARBs have a beneficial effect on
the occurrence of overt AF, but in patients with
established AF, but without LV dysfunction
(our patient) or heart failure, ARBs do not
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prevent recurrent AF better than placebo.
Further structural remodeling and sinus rhythm
conversion to AF can be prevented by
inhibition of the renin-angiotensin-aldosterone
system [10]. In adults with DM and
hypertension, antihypertensive drug treatment
should be initiated at a BP of 130/80 mm Hg or
higher with a treatment DBP: goal of less than
130/80 mm Hg. ACE inhibitors and ARBs have
the best efficacy among the drug classes on
urinary albumin excretion [14].

5. The CHA2DS2-VASc score is
recommended for stroke risk prediction in
patients with AF by latest AF management
guidelines [10]. Vitamin K antagonists (VKA)
therapy are useful in AF for stroke, systemic
embolism, myocardial infarction, and cardiac
death prevention, effectiveness of this
therapeutic strategy is higher than single or dual
antiplatelet therapy with aspirin and clopidogrel
(annual risk of 5.6 % for aspirin and clopidogrel
vs. 3.9% with VKA therapy). Also VKA
therapy has decreased bleeding risk, comparing
with dual antiplatelet therapy. That’s why,
antiplatelet therapy shouldn’t be recommended
for stroke prevention in AF patients [13].

6. Rate control is an integral part of the
management of AF patients, and is often
sufficient to improve AF-related symptoms.
The aim of antiarrhythmic drug therapy is
improvement in  AF-related symptoms.
Amiodarone wouldn’t be a drug of choice for
our patient due to increased risk of myopathy
with statins and potentiating of VKAs therapy.
Propafenone is contra-indicated in ischemic
heart disease. Sotalol is contra-indicated in the
presence of significant LV hypertrophy,
systolic heart failure. Digoxin is proarrhythmic
and can aggravate heart failure. Non-
dihydropyridine calcium channel blockers are
contra-indicated in LV failure with pulmonary
congestion. Betablockers with ability to
improve symptomatic and functional heart
conditions through the rate control, lack of
harm (from investigations published), and good
tolerability in all ages [9] are useful as first-line
rate control drugs in AF patients.

CONCLUSIONS

Atrial fibrillation and diabetes mellitus are
very common comorbidities and with high
expectance they will co-exist together in the
future because of the both conditions
prevalence especially in older patients group.
Therefore, establishing of the most effective
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and safe treatment it is very important to the  mechanisms of this relationship and all possible
subpopulation of patients with AF and DM. therapeutic approaches in order to determine the
New studies with larger numbers of patients  best possible individual management of both
from different age and rage groups with  conditions.

diabetes and AF are needed to investigate the
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GRANULOMATOSIS WITH POLYANGIITIS:
TREAT THE PATIENT NOT SYMPTOMS

Makharynska O. S.%, Lebedinska M. M.?, Skokova N. 1.}, Oktiabrova I. I.%, Ajewole O. Michael,
Aroyewun O. Taofeeek’

L' V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

2 Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

Immunological mechanisms of appearance and therapeutic treatment strategies were discussed on example
of the rare granulomatosis with polyangiitis clinical case in young patient. This vasculitis, formerly known as
Wegener’s granulomatosis, is a rare multisystem autoimmune disease with necrotizing granulomatous
inflammation and pauci-immune vasculitis in small- and medium-sized blood vessels.
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I'PAHYJbOMATO3 I3 OJIAHTTITOM: JIIKYHATE XBOPOI'O, HE CUMIITOMU

Maxapuncoka O. C. 1, Jlebeouncoka M. M.z, Ckokoea H. I.l, Oxmsaopyvosa 1. I.l, Aesone O. Maikn',
Apoiiceyn O. Taogix*

XapkiBchkuii HallioHabHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina
2 XapkiBchbka MEIMYHA aKaeMis ITiCISIUIIIOMHOI OCBITH, M. XapKiB, YKpaiHa

IMyHOOriYHI MEeXaHi3MH BUHUKHEHHS 1 TepareBTU4HI METO/IH JIIKyBaHHsS OyJ0 0OroBOpPEHO Ha MPUKIIAII
KJIIHIYHOTO BUMAJIKY PiJKICHOI'0 TpaHyieMaTo3a 3 MojliaHriiToM y Moonoro namienra. Lei Backyit, paHiie
BiZIOMHH sIK IpaHyliemaro3 BereHepa, siBisie co00r0 pijKicHEe 0araTocHCTEMHE aBTOIMYHHE 3aXBOPIOBAHHS 3
HEKPOTU3YIOYMM TPaHYJIEMATO3HUM 3alaJICHHSM 1 MaT4i-IMyHHUM BacKYJITOM CYJMH MAJIOro i CepeJHbOro
Kajiopy.

KJIIO490BI CJIIOBA: rpanynemaro3 i3  momianriitrom, ANCA-acconiioBaHHHH — BacKyJiT,
[POTHO3YBaHHsI, CHHYCHT

I'PAHYJIEMATO3 C IOJIMAHI'HUTOM: JIEYUTE MAIIMEHTA, HE CUMIITOMBbI
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% XapbKoBCKas MeIHIMHCKAs aKaJIeMHs OC/IEIUILIIOMHOr0 06pa30Banus, I. XapbKoB, YkpauHa

HMMMmyHONMOrndeckne MeXaHW3Mbl BO3HHKHOBEHHS M TEPANCBTUUECKHE METOABI JICUEHHs OOCYIWIN Ha
IpuMepe KJIMHUYIECKOTO CIydasi PEKOro IpaHyJIeMaro3a C IMOJHAHTMUTOM Yy MOJOAOrO MalMeHTa. DTOT
BaCKyJINT, paHee M3BECTHBIN Kak rpaHyiaemaro3 Berenepa, mpencraBiser co0Oi peaxkoe MHOIOCHCTEMHOE
ayTOMMMYHHOE 3a00JI€BaHHE C HEKPOTHU3UPYIOUIMM T'PAaHYJIEMAaTO3HBIM BOCHNAJIECHHEM M IAaydH-MMMYHHBIM
BaCKYJIMTOM B COCYZaX Majoro M CPEAHEro Kaiauopa.

K/ITFOYEBBIE CJIOBA: rpanynemaros ¢ noauanruutom, ANCA-accollMupoBaHHbIil BACKYIIUT, MPOTHO3,
CHHYCHT

components: necrotizing granulomatous
INTRODUCTION inflamemation (most commonly in the upper or

Granulomatosis with polyangiitis, formerly  lower respiratory tract), granulomatous
known as Wegener’s granulomatosis, is Anti-  vasculitis of small and medium-sized vessels,
neutrophil Cytoplasmic Autoantibody (ANCA)-  including arteries, arterioles, capillaries and
associated necrotizing vasculitis, with patho-  wvenules; and  kidney  disease  (focal
physiological basis consisted from three  glomerulonephritis, often with necrosis and
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crescent formation). The group of ANCA-
associated vasculitis is a group of diseases
encompassing granulomatosis with polyangiitis
(GPA), microscopic polyangiitis (MPA), and
Churg-Strauss disease (eosinophilic GPA) [1].
The earliest complaints, in over 90 % of
patients with GPA, which are also the most
common reasons for seeking medical attention,
are usually related to upper respiratory tract
problems including sinus pain, purulent nasal
discharge, epistaxis, nasal ulceration, and
serous otitis media. The presence of clinical
signs such as supportive otitis, mastoiditis, a
saddle-nose defect, and hearing loss should
alert the physician for GPA [2]. Bilateral or
unilateral pulmonary infiltrates are present in
nearly 50 % of patients initially, with lung
disease eventually developing in 85-90 % of
patients [3]. Although renal involvement is
clinically evident in only 11-20 % of cases at
presentation, glomerulonephritis  eventually
develops in 77-85 % of patients, usually within
the first two years of disease onset [4]. The
diagnosis of GPA is difficult and often delayed
due to the wide range of clinical presentations.
Historically, the diagnosis of GPA has been
made following the criteria of granulomatous
involvement of upper and lowers respiratory
tract, glomerulonephritis and varying degrees of
systemic vasculitis. Fauci and colleagues [5]
created effective definitive diagnostic criteria
for GPA included clinical evidence of disease
in at least two of three areas (upper airways,
lung and kidney), and results that show disease
in at least one and preferably two of these organ
systems. Because biopsy based diagnosis
required for GPA remains controversial, tissue
diagnosis is recommended if a biopsy site is
available, provided that the patient understands
the risks of the procedure due to many of severe
side-effects of specific for vasculitis therapy. C-
ANCA directed against PR3 is most specific for
GPA [6].

CLINICAL CASE

A 29-year old female was admitted 04-feb-
2017 by ambulance in the emergency
department of 25 Kharkiv clinical multi-field
hospitals with diagnosis: Bronchial asthma
attack. She complains on body temperature
38°C, ankles, hands, feet joints arthralgia,
breathlessness, palpitation periodically, dyspnea
and periodical cough with viscous sputum. She
took at home aspirin and methylprednisolone.
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Patient was sick from august 2016, when
during its trimester of pregnancy first time
appeared high temperature 38°C and nasal
stuffiness. Was treated by otolaryngologist with
diagnosis allergic rhinitis. Medical miscarriage
in 8th week. Gradually joined cough with
periodical hemoptysis, pain in the throat, muso-
purulent nasal discharge. Due to appearance of
body temperature 38°C again and pitting
edemas with pain in ankles she was consulted
in Poltava regional hospital by otolaryngologist,
pulmonologist and  rheumatologist  with
conclusion:  Chronic  bronchitis,  chronic
arthritis, reactive arthritis. Patient was treated
with: antibacterial, anti-inflammatory and anti-
allergic drugs (exact drugs she couldn’t name).
Despite slight improvement she still noticed
presence of periodical body temperature
elevation and nasal discharge. Also in this
period she noticed changes in her nose shape. In
autumn 2016, she was treated 7 days in Poltava
hospital with diagnosis Pneumonia.

From 22-nov-2016 until 29-nov-2016
patient was treated in Regional Kharkiv
hospital with diagnosis Community-acquired
bilateral pneumonia. Right sided partial
spontaneous pneumothorax. Bilateral catarrhal-
edematous  arthritis. ~ Chronic  bilateral
perceptual-cum-neurological deafness. Reactive
oligoarthritis (unknown genesis), with ankle
joints affection. Hypotrophy syndrome. Chronic
anemia. Thrombocytosis of unknown genesis.
Mitral valve prolapse | degree with
regurgitation | degree. Chronic heart failure 1
stage. Was treated there with: reosorbilact,
enoxaparin, pantoprazole, and glucose 5 %,
dexamethasone, K+ chlorine solution, theo-
phylline, fluconazole, meropenem, diclofenac
and she felt better. For accurate diagnosis
definition and exclusion of systemic connective
tissue disorder, she was advised hospitalization
to the rheumatology department but patient
refused. Was recommended additional labo-
ratory investigations as ANCA, anti-cardioliptin
IgG, IgM; LE-cells, ANA, etc. From 05-dec-
2016 she noticed relapse of symptoms (cough
with bloody-purulent sputum, dyspnea at rest,
numbness of low extremities, purulent
discharge from ear, t — 38°C, hair and weight
loss) and 12-dec-2016 she was urgently
admitted in the rheumatology department of
Kharkiv regional hospital and then due to
heaviness of her state she was transferred to
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ICU department. Chest X-ray: polysegmental
pneumonia. Chest CT proved the character of
pulmonary tissue changes: infiltration in S1-S2,
S3-S6, and fibrosis after infiltration in S4.
Several bronchoscopies were made with result:
bilateral diffuse bronchitis Il st., fibrinous
inflammation, Streptococcus epid. 17.12.16 was
made clinical sputum analysis and sputum
culture: S. aureus 10% sensitive to cefazolin,
cefepime, ceftriaxone, amoxicillin, meropenem,
amikacin, ofloxacin, clindamycin. 28.12.16 it
was repeated: sputum culture — Candida,
sensitive to clotrimazole, nystatin. In complete
blood count (CBC) were found: anemia,
leukocytosis with left shift, and thrombocytosis
of unknown genesis. Urine analysis revealed:
leukocyturia, proteinuria, hematuria, with 24
hours proteinuria — 0,98 g/l. Also patient had
hyperglycemia with glycemic profile 6,0 — 12,3
— 13,5 — 10,0 mmol/l. Ultrasound conclusion
from 14.12.16: sclerotic changes of aortic and
mitral valves. Mitral regurgitation Il degree.
Pulmonary hypertension Il degree (32 mm Hg).
Hepatomegaly and adipose changes of liver.
Chronic cholecystitis. Chronic pyelonephritis.
She was discharged after mild improvement
with diagnosis: Community-acquired right-
sided polysegmental pneumonia, 3 clinical
group. Chronic bronchitis, exacerbation. LF
I-11 stage. CKD Il stage: secondary
nephropathy.  Candydomycosis.  Peripheral
lymphadenopathy. Polyneuropathy of upper and
low extremities, vegetal-sensual form. Reactive
oligoarthritis (unknown genesis), with ankle
joints affection.  Hypotrophy  syndrome.
Metabolic  cardiomyopathy.  Mitral valve
prolapse | degree with regurgitation Il degree,
pulmonary hypertension | stage. CHF 0 stage.
Chronic anemia. Thrombocytosis of unknown
genesis with hemorrhagic syndrome (upper and
low respiratory tracts, kidneys involvement).
Chronic atrophic rhino-pharyngitis. Acute left-
sided purulent middle otitis, tympanum second
membrane formation after acute otitis. Chronic
subatrophic erosive laryngo-tracheitis. Acute
bilateral catarrhal-edematous arthritis, recon-
valescent. Firstly diagnosed diabetes mellitus.
Hypocalcaemia. Systemic vasculitis? Blood
disorder? She was treated enormous amount of
drugs prescribed: gatifloxacin, vancomycin,
doxycycline, piperacillin + tazobactam, cefe-

pim, levofloxacin, fluconazole, nystatin,
famotidine, omeprazole, etamzilat, vicasol,
aspirin,  vitakson,  gabapentin,  contrical,

dexamethasone 1V, methylprednisolone orally,
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biseptol  (sulfamethoxazole, trimethoprim).
During last hospitalization in Kharkiv region
hospital in December 2016 several councils of
physicians were made with differential
diagnostics between antineutrophylic cyto-
plasmic  antibodies (ANCA) associated
vasculitis, Goodpasture syndrome and sepsis,
but these diagnoses weren’t confirmed despite
ANCA positive analysis (1,05 U/I (N-till 2U/1)).
She was recommended: methylprednisolone
12 mg daily, moxifloxacin 400 mg daily 10
days, biseptol (sulfamethoxazole+trimethoprim)
480 mg 2 times daily, nystatin 500 mg daily 14
days, Ca supplements, consultation of hema-
tologist and bone marrow trepan biopsy.

Preliminary diagnosis during hospitalization
in 25 Kharkiv clinical multi-field city hospitals
was Community-acquired pneumonia Il
clinical group, LF 1l stage. Anemia of unknown
genesis.

ANAMNESIS VITAE

Childhood infections, injuries, tuberculosis,
sexually transmitted diseases were denied by
patient. Hereditary diseases are not identified.
Allergic history is not burdened. Smoking -
denied, not an alcohol abuser. Family history:
nothing clinically significant.

OBJECTIVE EXAMINATION

Conciseness — clear, state — severe, body
position — active, 37,8°C, SpO2 — 94 %. Patient
can orientate himself in place, time, and her
personality. Saddle shape nose deformity. Pale
skin and mucosae. Thyroid: not enlarged, soft.
Peripheral lymphatic nodes — not enlarged.
Smoothed contours of ankle joints, with
moderate functional limitations in the ankles
joins. Cyanosis of the skin in the area of
proximal interphalangeal hands 2, 3, 4 joints.
Breath rate — 26-30 /min. Chest is symmetrical,
active respiratory muscles participation in
breathing, retraction of intercostal spaces. Lung
percussion: dull sound in lower parts. Lung
auscultation: weak breathing, whizzing, and
rales in lower lung lobes. Borders of the heart:
without clinically significant changes. Heart
auscultation: rhythmic, heart tones — muffled,
systolic soft murmur over all points of
auscultation. Heart rate (HR) — 140 bts/min
Pulse — rhythmic, weak, 140 bts/min. BP-
120/70 mm Hg. Abdomen: normal  size,
symmetric, unpainful. Liver: +2 c¢cm, moderate
density, no pain during palpation in right
hypochondrium.  Spleen:  not  palpated.



Pasternatsky symptom — negative from both
sides. Edemas: absent.

LABORATORY AND
INSTRUMENTALTESTS

Complete blood count data presented in
dynamic shows reactive or secondary

thrombocytosis (RT), moderate hypochromic
anemia specific for patients with systemic
disorders, leukocytosis. Anti-neutrophil
cytoplasmic antibodies have been known to be
closely related to ANCA-associated vasculitis,
including microscopic polyangiitis, granulo-
matosis  with  polyangiitis,  eosinophilic
granulomatosis with polyangiitis, and single-
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ANCA and the immune complex may cause a
far more active immune and inflammatory state,
leading to an extremely high platelet count.
There have been a considerable number of
articles researching the association between
thrombocytosis and cytokines such as IL-6, IL-
11, and thyroperoxidase in inflammatory
conditions such as infection and rheumatoid
arthritis. A study on Chinese people indicated
that RT is not rare in ANCA-associated
vasculitis patients and it has an occurrence rate
of about 20% [8]. Anemia is a common
complication of patients with antineutrophil
cytoplasmic  antibody associated renal
vasculitis, as vessels in the kidney, skin,

organ ANCA-associated vasculitis, which often  respiratory tract, gastrointestinal tract, and
cause renal limited pauci-immune complex  peripheral nerves are often involved [9].
crescentic  glomerulonephritis (CGN) and
moderate thrombocytosis [7]. Coexistence of
Table 1
Complete blood count data in dynamic
22.11.16 | 26.11.16 | 12.12.16 | 27.12.16 | 03.01.17 | 06.02.17 | 13.02.17 l\ll?c;rr:gil
Hb, g/l 87 77 94 85 65 70 75 130-160
RBC, 10" 4,02 3,33 3,6 3,2 2,5 2,5 2,8 4.0-5.0
Color index 0,66 0,7 0,77 0,79 0,79 0,84 0,84 0,85-1,05
WBC, 10° 10,5 8,7 12,1 20,3 11,1 9,9 6,7 4-9
ESR, mm/h 42 42 50 40 11 31 45 1-10
Bands 8 6 6 1 2 6 1 1.06-6 %
Segments 82 74 79 73 70 72 58 47-72 %
Eosinophils myelocytes - 0.5-5%
Monocytes 4 11 0.1-3%
Lymphocytes 10 10 15 21 18 32 19-37%
Platelets 781 472 1005 259 265 180 - 180-320
Although routine laboratory tests are  Both renal anemia and ACD are mediated

generally nonspecific for ANCA-associated
renal vasculitis, common laboratory findings in
ANCA-associated renal vasculitis include
leukocytosis, thrombocytosis, normochromic
and normocytic anemia, and the elevation of
acute-phase inflammatory proteins [9]. Anemia
that occurs as a complication in these diseases
is generally known as anemia of chronic disease
(ACD, also called anemia of inflammation).
The mechanisms of ACD are thought to be
hepcidin-induced changes in iron metabolism,
inadequate response of erythropoiesis, and
shortening of the erythrocyte lifespan. Renal
dysfunction is also an important cause of ACD.
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through the effects of inflammatory cytokines
such as interleukin (IL)-1, IL-6, and tumor
necrosis factor-alpha. Hepcidin, its increased
levels seen in CKD patients, is the main
regulator of iron metabolism, and its production
is regulated by changes in the body’s iron
stores, inflammation, erythropoietic activity,
and hypoxia [10].

Urinalysis of our patient showed proteinuria,
leukocyturia, hematuria. 24 hours proteinuria
was 0,98 g/l. Below represented urine analysis
data in dynamic (see table2.). ANCA-
associated renal vasculitis is probably present in
our patient according to changes in urine
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analysis. Kidney biopsy wasn’t performed due
to heaviness of the patient’s health state, but

demonstrated that renal interstitial damage
present is associated with anemia severity.

histopathological findings in some studies
Table 2
Urine analysis data in dynamic
22.11.16 23.12.16 03.01.17 04.02.17 07.02.17 N
p 1.008 1,010 1,007 1,003 1,007 1.001-1.040
glucose - - - - - abs
protein 0.2 1,8 1,9 0,054 0,216 abs, g/l
WBC 4-5 25-30 Y of field 10-15 Y of field 1-2
hyaline casts - 1-2 34 4-5 2-3 abs
granular casts - - - 5-6 1-2 abs
pH 6,0 6,0 6,0 6,0 6,0 5-7
RBC 8-10 all field 20-30 35-40 6-8 0
other ketone bodies menses fungi - salts

In biochemistry analysis data significant
were:  periodical ~ hyperglycemia  (7.4-
6,1 mmol/l), elevation of creatinine levels
(124-138 mmol/l), high level of potassium
(5,62 mmol/l  within  normal limits 3,5—
5,1 mmol/l), elevation of  seromucoids
concentrations — 721 U (N — 135-200) and CRP
— 60 mg/l (N 0-5). Hyperglycemia was a nearly
universal occurrence in this severely ill
population of medical patients. The severity and
frequency of hyperglycemia during critical
illness is determined in part by acute stimuli,
including corticosteroids, €xogenous
catecholamine, and carbohydrates. Even among
patients with normal baseline glucose control,
higher (but still normal) glycated hemoglobin
level was associated with more frequent and
severe hyperglycemia. During critical illness,
the usual correlation between HbAlc and
plasma glucose is shifted, presumably through
loss of homeostatic reserve [11]. Among
immunological and serological investigations
remarkable and clinically significant, diagnosis
proven were: ANCA titer — 1,05 U/l (N till 1,0),
levels of rheumatoid factor — 120 mU/l (N-
negat) which are specific for ANCA-associated
vasculitis formerly known as Wegener’s
vasculitis. Rheumatoid factor is positive in a
low titer in two thirds of patients, whereas
antinuclear antibody is present in 10-20 % of
patients [6]. Also were made: anticardiolipin
IgM — 1,11 U/l (N till 7 U/l), ANA — negat.,
LE-cells — negat., ACCP — negat., 1gG to herpes
— negat.,, 1IgG to CMV - negat., IgM to
phospholipid and glycoprotein — negat, HIV —
negat., VCA IgM and VCA IgG - negat., PCR
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for herpes, cytomegalovirus (CMV), Epstein-
Barr virus (VCA) — negat., Wassermann’s
reaction (RW) — 13.02.17 No. 9284-negat.
Blood culture repeated several times 12.12;
21.12; 22.12; 23/12/16 showed no grows, but in
sputum was found sputum S. pneumonias 10°,
sensitive to ceftriaxone. ECG during admission
showed sinus rhythm, sinus tachycardia with
HR — 150 beats in min., metabolic disturbances.

In our patient chest X-ray during admission
in a direct and the right lateral projection was
found on an inspiration and an exhalation is
defined emphysema, diffuse pneumosclerosis.
On the right, in the lower lobe, there is a focus
of the lung tissue low transparency due to
infiltration without clear contours. In the basal
zones on both sides, there is an increase in
pulmonary pattern according to the strend type.
Sinuses are free. Ordinary diaphragm, normal
excursion.  Cardiovascular shadow  within
normal limits. Conclusion: Pneumosclerosis.
Right-sided pneumonia.

Spirometry from 14.02.17. — VLC - 2,991
(84,3 % from normal), FEV1, | — 1,67 (54 %
from normal), FEV1/FVC - 99,7 (0,9).
Conclusion: stenosis of intrathoracic respiratory
ways.

Otolaryngologist conclusion was: chronic
rhino-pharyngitis, chronic left-sided cochlea-
neuritis. Neuropathologist: polyneuropathy of
upper and low extremities, vegetal-sensual
form. Pulmonologist considered that taking into
consideration patient’s clinical examination and
laboratory investigations data, diagnosis of
primary ANCA — associated systemic vasculitis
(it is necessary to make differential diagnosis




between  Goodpasture’s  syndrome  and
Wegener’s granulomatosis) could be the most
reliable in this case.

After treatment in the therapy department
was repeated chest x-ray to check effectiveness
of therapeutic strategy chosen. On the control
chest X-ray positive dynamics seen. Infiltration
is not present. There is some increase of the
pulmonary pattern in the medial parts, because
of the wvascular component. Structural roots.
Diaphragm is normal. Sinuses are free.
Enlargement of heart shadow as the left border

of the heart is widened. Conclusion: the
residual changes after pneumonia.
FINAL DIAGNOSIS

Granulomatosis  with  polyangiitis ~ with

involvement of upper and lower respiratory
ways, kidneys. Chronic rhino-pharyngitis.
Chronic left-sided cochlea-neuritis. Polyneuro-
pathy of upper and low extremities, vegetal-
sensual form. Metabolic cardiomyopathy.
Mitral valve prolapse | degree with
regurgitation Il degree, pulmonary hypertension
| stage. CHF 0 stage. Anemia of chronic
disease, moderate.

TREATMENT RECEIVED IN HOSPITAL

Levofloxacin 500 mg 1 time\day, ceftria-
xone 2g IM 1 time/day, inhalations with
moistened 02, dexamethasone 8mg IV 1 time
daily, Hartmann’s solution IV 200,0 ml,
ivabradin 5mg 2 time\day, acetylcysteine
400mg a day, Dberodual (ipratropium
bromide+fenoterol) inhalation 2 times/day; a
combination of methylprednisolone in dosage
64 mg/day and methotrexate in dosage
20 mg/day as vasculitis-specific treatment.

RECOMMENDATIONS

Generally the prognosis of GPA has
dramatically improved with the introduction of
immunotherapy, there is still significant
morbidity from the disease itself (86 %) or side
effects from the therapy (42%) [1]. The
majority of patients, despite intensive treatment,
experience relapses during treatment or even in
remission. As disease’s relapse is associated
with poorer prognosis and increased mortality,
effective treatment and prevention of further
relapses in strictly recommended. Based on
these therapeutic goals for our patient could be
recommended:

1. The mainstay of treatment for
granulomatosis with polyangiitis (GPA) is a
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combination of corticosteroids and cytotoxic
agents. The choice of methotrexate with
glucocorticoids combination as initial therapy
was based on absence in our patient case non-
organ-threatening and  non-life-threatening
disease (no evidence for «active» glomerulo-
nephritis or no organ-threatening or life-
threatening manifestations, patients may have
rhinosinusitis, arthritis, and/or pulmonary
nodules). For our patient was prescribed a
combination of methylprednisolone in dosage
64 mg/day and methotrexate in dosage
20 mg/day for 1 month with adjustment of
therapy in future.

2. From November 2016 patient has
hyperglycemia, so was recommended glycemic
levels control in future with investigations for
hyperglycemia genesis definition (C-peptide,
HbAC1 etc.).

3. Patients with GPA should have
regularly scheduled follow-up visits with the
physician primarily responsible for managing
his or her disease. Since recurrences occur
frequently, patients should be monitored closely
clinically, with radiologic studies and
laboratory examinations that include renal
function, erythrocyte sedimentation rate (ESR),
ANCA levels, and urinalysis.

4. Prophylaxis against  Pneumocystis
pneumonia is essential while patients are
receiving conventional therapy for GPA. This
can be achieved with trimethoprim-
sulfamethoxazole single-strength once daily or
double-strength formulation three times per
week. Dapsone 100mg daily can be used in
sulfa-allergic patients. Also baseline bone
mineral density should be evaluated because of
high risk  for glucocorticoid-induced
osteoporosis. Routine laboratory tests are
nonspecific in granulomatosis with polyangiitis.
Rheumatoid factor is positive in a low titer in
two thirds of patients, whereas antinuclear
antibody is present in 10-20 % of patients.
Whether tissue diagnosis is always required for
GPA remains controversial. As the therapy for
severe GPA is not benign, tissue diagnosis is
recommended if a biopsy site is available,
provided that the patient understands the risks
of the procedure. C-ANCA directed against
PR3 is most specific for GPA.

5. Causes of anemia in our patient with
ANCA-associated  renal  vasculitis  are
multifactorial, and that while renal anemia is
easily missed, it is the most frequent and
influential cause of anemia in patients with
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ANCA-associated renal vasculitis. There is a
possibility that the treatment for anemia itself
would lead to an improvement in the prognosis
of patients with ANCA-associated renal
vasculitis [4]. In the future, therefore, it will be
important to investigate the efficacy of earlier

childoearing age, and are frequently
encountered in pregnancy. They may remit or
improve during pregnancy, but can flare or
present in  pregnancy with  disastrous
consequences. Otorhinolaryngologist is the first
physician to contact for the majority of patients

treatment initiation for anemia, the optimal
timing of anemia
effectiveness of erythropoietin therapy.

CONCLUSIONS

with GPA. This diagnosis must always be taken
into consideration in patients with recurrent
upper respiratory tract infections, otitis,
mucosal ulcers and laryngitis. Proper and early
diagnosis is crucial for imminent therapy
implementation and allows avoiding

intervention and the

Autoimmune diseases affect 5 to 7 % of

people, are commoner in women of irreversible organ damage.
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VENTRICULAR MURAL THROMBUS IN PATIENT WITH LEFT
VENTRICULAR ANEURYSM AFTER MYOCARDIAL INFARCTION
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On the example of the clinical case of newly diagnosed mural thrombus in patient with post ST-elevation
myocardial infarction chronic aneurysm formation, probable risk of further tromboembolism and
anticoagulation benefit was discussed. Recommendations on lifestyle modification and medicament treatment
tactics are described for prevention of new mural thrombi formation.
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YTBOPEHHS HOBUX MPUCTIHKOBUX TPOMOIB.
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and endothelial injury and increased

INTRODUCTION concentration of procoagulant factors, whereas

Left ventricular (LV) thrombus formation is
a frequent complication in patients with acute
anterior myocardial infarction (MI), occurring
in at least 5% of patients. Left ventricular
thrombus is associated with increased risk of
embolism. [1]. In the context of STEMI,
prolonged ischemia results in subendocardial

© Makharynska O. S., Lisogorska O. V.,
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akinetic areas of necrotic myocardium lead to
blood stasis, especially at the LV apex [2].
Two-dimensional  transthoracic  echocardio-
graphy is the most effective diagnostic
technique in this setting and can be quickly
performed at the bedside but can lead to
misdiagnoses due to difficult echo windows,
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artifact, or the misinterpretation of LV
trabeculations or chordae. [3]. In a recent article
by Wada et al [4] was demonstrated the
excellent diagnostic power of echo contrast for
the diagnosis of LV thrombus in 392 patients
with anterior MI. Echo contrast had 100 %
sensitivity and specificity compared with left
ventriculography and/or multidetector
computed tomography used as gold standard
[5]. Anticoagulation therapy reduces both risks
of thrombus formation and subsequent
embolization, but leads to increased risk of
bleeding. [6] Therefore, accurate detection and
exclusion of LV thrombus in patients with
coronary artery disease (CAD) are very
important [7]. In observational studies and

meta-analyses, anticoagulant  therapy is
recommended in order to  minimize
embolization risk. An oral vitamin K

antagonist, warfarin, has been being used as an
anticoagulant for this purpose for a long period
of time. New oral anticoagulants (dabigatran,
rivaroxaban, apixaban, etc.) were found to be
non-inferior or superior compared to warfarin in
prevention of thromboembolism in patients
with nonvalvular atrial fibrillation [8].

CLINICAL CASE

A T72-year old man was admitted by
ambulance in the emergency department of 25
Kharkiv city clinical multi-field hospital with
complains on anxiety, general weakness,
trembling inside, palpitation periodically,
dyspnea and chest pain after mild physical
activity.

ANAMNESIS MORBI

Diagnosis of arterial hypertension (AH) and
coronary artery disease were established 20
years ago (in 1993 patient had acute anterior-
lateral myocardial infarction). Usual blood
pressure levels by patient’s words are 170/90—
100, he receives constant therapy with
angiotensin-converting  enzyme inhibitors
(ACEIDb). Also patients receive constant therapy
with aspirin 75 mg/day around 5 years long.
This time he felt worse 3 days before
hospitalization, when appeared palpitation,
trembling inside and anxiety, increased general
weakness. Was administered by ambulance in
cardiology department of 25 city hospital.

ANAMNESIS VITAE

Childhood infections, injuries, tuberculosis,
sexually transmitted diseases were denied by
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patient. Hereditary diseases are not identified.
Allergic history is burdened (penicillin).
Smoking - denied, not an alcohol abuser.

OBJECTIVE EXAMINATION

Conciseness - clear, state — moderate severe,
body position — active. Patient can orientate
himself in place, time, his personality. Pale skin
and mucosae. Thyroid: not enlarged, soft.
Musculoskeletal system — no changes. Breathe
rate 16-18 /min. Lung percussion: no
clinically significant changes. Lung
auscultation: hard breathing. Borders of the
heart: left border — outside of midclavicular left
line on 2 cm. Heart auscultation: arrhythmic,
extrasystoles 2-3 in min, heart tones — muffled,
diastolic soft murmur over apex. Pulse —
arrhythmic, 76 bts/min.  Blood  pressure
145/80 mm Hg.  Abdomen: normal  size,
symmetric, unpainful. Liver: normal size, no
pain during palpation in right hypochondrium.
Spleen: normal. Pasternatsky symptom
negative from both sides. Edemas: absent. In
admitting office, preliminary diagnosis was:
Coronary Arteries Disease: post-MI (1993)
atherosclerotic cardiosclerosis. Arterial
hypertension 1ll stage, Il degree, very high
risk. Ventricular extrasystolic arrhythmia.
Chronic Heart Failure Il1A stage, Il functional
class by NYHA.

LABORATORY AND
TESTS

Complete blood count data from 09-oct-
2017: no clinically important changes, all other
parameters within normal limits. Urinalysis: all
parameters  within ~ normal  limits. In
biochemistry analysis data significant were:
abnormal level ALS 0,80 (0,1-
0,445 mkmol/h*ml) and AST 0,98 (0,1-
0,68 mkmol/h*ml). Lipid profile showed
dyslipidemia with elevated concentrations of
total cholesterol till 6.03 (hormal ranges — <
5.2 mmol/l), lipoproteins of low density till
4,19 mmol/l (N — < 3.5), lipoproteins of high
density till 1,49 mmol/l (N — < 0.9), index of
atherogenicity was 3,37 within normal limits
<3.0. Patient didn’t take any constant
hypolipidemic therapy before hospitalization.
ECG during admit ion showed sinus rhythm,
HR 98 bts, ventricular extrasystolic arrhythmia,
classical for chronic aneurism ST-elevation
without dynamics in antero-lateral leads V2—-V5
leads with T-wave inversion. In our patient
chest X-ray was found enlargement of heart

INSTRUMENTAL



shadow to the left, aorta with sclerotic changes
and no mediastinum enlargement seen.
Echocardiography was also made: Aorta:
dilated, capsids are thickened. Ascending aorta
— d 38 (20-37 mm). Aortic regurgitation |
degree. Tricuspid valve — no regurgitation.
Pulmonary trunk valve — no regurgitation.
Pressure in pulmonary trunk is 19,0 mm Hg
(< 15). Mitral valve — capsids are moderately
thickened, movements of leaflets is in different
direction, anterior capsid in left atrium cavity
during systole, regurgitation 1l degree. Ejection
fraction (EF) — 36 % (N — 55 — 78 %). Function
of contractility — 41 % (N — 28-44 %). Left
Ventricle: FDD — 53 mm (N — 35-55 mm),
FSD — 42 mm (N — 23-38 mm), posterior wall
thickness in systole— 12,2 mm (N — 6- 3 mm).
Intraventricular septum size in diastole—
6,0 mm (6-11 mm). Additional chorda in LV
cavity. In LV cavity situated round shape
parietal thrombus 27*29 mm. Right Ventricle:
diameter — 28,1 mm (N — 9-26 mm), wall
thickness — 6,0 mm (N — 3-6 mm). Left atrium
— enlarged — 44,1 mm in diameter (N — till
38 mm). Right atrium — not enlarged, 36 mm (N
— 25-37). Interatrial septum — not changed, no
defects. Conclusion: Sclerotic changes of aorta.
Aortic  regurgitation |  degree.  Mitral
regurgitation 1l degree. Akinesia of LV apical
segments and intraventricular septum with
diastolic dysfunction of LV. Moderate dilation
of left atrium. Chronic heart aneurism of LV
with mural thrombus.

Abdominal ultrasound performed: Liver:
Right lobe — 131 (N-till 150 mm), left lobe
thickness — 64 (N-till 65 mm), moderate
echogenicity,  structure is  homogenous.
Ductular system is not changed. Gall bladder:
43*19 mm. Wall thickness is increased, normal
shape. Pancreas: head — 27 mm (N - 24—
30 mm), tail — 26 mm (N — 17-28), body —
24mm (N — 12-17). Increased parenchyma
echogenicity, homogenous. Ductular system is
not changed. Spleen: 76*27 cm. Normal
echogenicity, structure is homogenous. Right
kidney: 90*45 mm, parenchyma - 17 mm,
moderate echogenicity, structure is
homogenous, not changed, microlithiasis. Left
kidney: 91*49 mm, V = 84 cm/c, parenchyma —
16 mm, normal echogenicity, structure is
homogenous, enlarged due to pelvis dilation.
Conclusion: Diffuse changes and fibrosis of
pancreas parenchyma. Calculous Kidney
disease. Left sided pyeloectasia.
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FINAL DIAGNOSIS

Coronary Artery Disease: stable angina 11l
functional class, postinfarction cardiosclerosis
(1993). Chronic heart aneurism with mural
thrombus. Mitral regurgitation 11 degree, aortic
regurgitation | degree. Arterial Hypertension 111
degree, 11l stage, very high risk. Ventricular
extrasystolic arrhythmia. HAS-BLED Score — 3
points. Chronic Heart Failure 11IC stage with
left ventricle systolic dysfunction (EF — 36 %),

Il functional class by NYHA. Chronic
pancreatitis. Chronic pyelonephritis,
microlithiasis.

TREATMENT RECEIVED IN HOSPITAL

Perindopril 4 mg 1 time\day from admission,
nebivolol 2,5 mg 1 time/day from admission,
rosurvastatin 10 mg 1 time a day from
admission, aspirin 100 mg 1 time daily from
admission,  fondaparinux ~ 2,5mg  sub-
cutaneously  from admission, tiotriazolin
(metabolic) 4,0ml IV 1 time\day from
admission.

RECOMMENDATIONS

Summarizing data from 2017 ESC Guidelines
for the management of acute myocardial
infarction in patients presenting with ST-
segment elevation [9] and 2016 ESC Guidelines
for the diagnosis and treatment of acute and
chronic heart failure [10], the following may be
applicable for our patient after discharge from
hospital and for prevention of further mural
thrombi ~ formation and thromboembolic
episodes appearance:

1. For mural thrombi, once diagnosed,
oral anticoagulant therapy should be considered
for up to 6 months, guided by repeated
echocardiography and with consideration of
bleeding risk and need for concomitant
antiplatelet therapy [11].

2. Secondary mitral valve regurgitation:
LV remodeling with lateral and apical
displacement of the papillary muscles, leaflet
tethering, and annular dilatation are a common
cause of secondary (functional) mitral
regurgitation. While transthoracic echocardio-
graphy is fundamental for the initial diagnosis,
transesophageal echocardiography may be
needed for better definition of the mechanism
and severity of mitral regurgitation. The
severity of mitral regurgitation may improve
with reperfusion and aggressive medical
treatment, including diuretics and arterial
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vasodilators. In our patients case can be treated
symptomatically without surgical correction
needed [9].

3. ACE-blockers is recommended and
should be up-titrated to the maximum tolerated
dose, in addition to a beta-blocker, for
symptomatic patients with CHF with reduced
ejection fraction (HFrEF) to reduce the risk of
HF hospitalization and death. A beta-blocker is
recommended initially at a low dose with
gradually up-titration to the maximum tolerated
dose, in addition an ACE-Id or ARB if ACEIb
is not tolerated or contraindicated, for patients
with stable, symptomatic HFrEF to reduce the
risk of HF hospitalization and death. Beta-
blockers are also effective agents for angina
control in our patient’s case [10].

4. Mineralocorticoid/aldosterone receptor
antagonists are  recommended in  all
symptomatic patients (despite treatment with an

ACEIl and a beta-blocker) with HFrEF and
LVEF < 35 %. Can be avoided in our patient
case as EF is 36 %, but used as AH treatment as
needed [9, 11].

CONCLUSIONS

Left ventricular thrombus is an important
complication of acute myocardial infarction that
impacts embolic event risk and anticoagulant
therapy. Improved understanding of post-MI
thrombus in the current era is critical for
optimization of diagnostic testing strategies.
Advances in MI management, including prompt
and effective coronary reperfusion, have
yielded improvements in LV function and
remodeling. Widespread use of antiplatelet
agents may potentiate the benefits of
reperfusion, thereby lessening the likelihood of
LV thrombus.
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On the example of the clinical case of newly diagnosed ST-elevation myocardial infarction combination of
different reperfution strategies and their benefit was discussed. Recommendations on lifestyle modification

and medicament treatment tactics are described.
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HE2®®EKTUBHBINI ﬂOFOCpHTAﬂbeIfI P®UBPUHOJIM3UC
Y ITAIMEHTA C YPE3KO’KHOH KOPOHAPHOU MHTEPBEHIIMEN
B CJIYYAE UH®APKTA MUOKAPJA C DJIEBAHUEU ST-CET'MEHTA

Maxapunckasn E. C.', Okmaopesa H. H.", Kapmeenuweunu A. 10.%, Oxpamxuna E. A.?
! XapbKOBCKHI HAIIMOHAJIBHBIN yHIBepcuTeT nMenu B. H. Kapasuna, r. XappkoB, YikpanHa
2XKB KT Ne 1 ®umnana «L[3» TTAO «YKp3anusHbILs», T. XapbkoB, YkpanHa

Ha mnpumepe KIMHHYECKOro CJIydash BIEPBBIC BBIABICHHOTO HH(ApKTa MHOKapaa C JJeBaluei
ST-cermenTa ObLIa paccMOTpeHa KOMOMHHMpOBaHHas perepdy3us C MOMOIIBIO Pa3IMYHBIX METOAUK U
obcyxaens ee npenmyiiecTBa. OnuUcaHbl PEKOMEHIAMH 10 MOAH(MHKALNE 00pa3a KU3HH, a TAKKE TAKTHKA

MEIUKaMCHTO3HOI'O JICUCHUA.

K/IFOYEBBIE CJIOBA: STEMI, Tpombonu3uc, 3¢ pekTuBHOE JeueHue, KopoHaporpadus

INTRODUCTION

Ischaemic heart disease accounts for almost
1.8 million annual deaths in the world and
around 20 % of all deaths in Europe, the ST-
elevation myocardial infarction (STEMI)
incidence rate ranged from 43 to 144 per
100 000 per vyear in different European
countries [1]. Primary percutaneous coronary
intervention (PPCI) is preferred for most
patients if it can be performed with less than a

© Makharynska O. S., Oktiabrova I. 1.,
Kartvelishviliy H. Yu., Okhryamkina O. O., 2018

90 minute delay from the point of first medical
contact. However, fibrinolysis (FL) remains an
important therapeutic modality, due to limited
availability of PPCI. Primary failure of
fibrinolysis manifested clinically as persistent
or worsening chest pain or/fand ST segment
elevation, hemodynamic instability or heart
failure [2]. Meta-analysis of randomized
controlled trials maden by Vincent Roule et
others [3] showed that compared with PPCI,
prehospital fibrinolysis in the early period
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associated with better prognosis, included
similar mortality rates, lower rates of
cardiogenic shock, and higher rates of stroke in
patients with ST-segment elevation myocardial
infarction (STEMI). Despite the fact that the
number of studies compared were relatively
low, results supported an hypotise that
prehospital FL with transfer to percutaneous
coronary intervention (PCI) centers is a valid
alternative to PPCI, which allows potential
limitation of resources allocated to developing
proximity 24/7 PCI facilities [4]. The benefit of
PPCI over prehospital FL is not clear among
patients managed early in the prehospital
setting, but both of them are time-dependent
with similar rates of mortality [3].

CLINICAL CASE

A 62-year old man was admitted by
ambulance in the emergency department (ED)
of Kharkiv Railway Clinical Hospital No. 1
with complains on periodical pressing pain in
the heart without irradiation, general weakness,
discomfort in the chest.

ANAMNESIS MORBI

06-sept-2017 in 3p.m. after intensive
physical exertion he felt extremely bad,
appeared intense pressing pain behind sternum
with irradiation to the right hand, nitroglycerin
tablet sublingual didn’t help, ambulance made
ECG and patient was delivered to local hospital
with diagnosis STEMI, where was done
thrombolysis ~ with  recombinant  plasmin
activator tenecteplase, prescribed morphine,
nitroglycerin and heparin. As there is no
possibility to transfer patient in appropriate
timelines from Krasnograd to Kharkiv for
primary percutaneous coronary intervention,
was decided to make fibrinolysis with further
PCI if needed. After slight improvement of
patient state, patient was referred for specific
treatment in the cardiological department of
Kharkiv Railway Clinical Hospital No. 1. From
2007 — he has history of Arterial Hypertension
(AH) with blood pressure (BP) levels 170-
190/100 mm Hg, patient took medications only
from time to time. According to patients
statement, in the summer 2017 he had transient
ischemic attack (TIA) (with symptoms as
numbness of the right arm, rigidity of the mouth
right angle), which resolved itself without any
treatment. Patient has cardio-vascular risk
factors in family history: mother of patient had
stroke.
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ANAMNESIS VITAE

Childhood infections, injuries, sexually
transmitted diseases were denied by patient.
Bone tuberculosis in the childhood with
necroectomy and hip joint defect plastic.
Hereditary diseases are not identified. Allergic
history is not burdened. Smoking — denied, not
alcohol abuser.

OBJECTIVE EXAMINATION

Conciseness — clear, state — severe, body
position — active. Patient is orientated in place,
time, his personality. Pale skin and mucosae,
lips cyanosis. Thyroid: no pathological changes.
Musculoskeletal system — left hip shortened
after operation on around 10 cm. Breath rate —
22-24 /min. Lung percussion: no clinically
significant  changes. Lung  auscultation:
vesicular breathing. Borders of the heart: left
border — outside of midclavicular left line on
1.5 cm, others — within normal parameters.
Heart auscultation: rhythmic, heart tones -
muffled. Pulse — rhythmic, 90 bts/min. BP
150/80 mm Hg.  Abdomen: normal  size,
symmetric, unpainful. Liver: liver margin near
the rib cage, soft, no pain during palpation in
right hypochondria. Spleen: normal.
Pasternatsky symptom — negative from both
sides. Edemas: not present.

In ED, preliminary diagnosis was: Coronary
Arteries Disease: circular STEMI (06-oct-
2017). Trombolysis with tenecteplase. Arterial
hypertension 11 stage, Il degree, very high risk.
Heart failure by Killip | stage.

LABORATORY AND INSTRUMENTAL
TESTS

Complete Blood Count from 06-oct-2017:
elevation of platelets 348 * 10%1 (N 180-320),
all other parameters within normal limits.

Urinalysis: all parameters within normal
limits.

In biochemistry analysis data significant
were: abnormal level of Troponin |
1,92 mkg/l (N < 0,01), constant elevation of
CFK-MB and CFK-NAC concentrations from
admition time till coronarography / PCI (6-oct -
2017 at 7p.m. — 13,8 u/l, 7-oct-2017 at 7a.m. —
64,6 u/l, at 1p.m. — 70,9 u/l respectively).

ECG during admition showed classical
STEMI ECG changes as pathological ST
segment elevation in Il, 1ll, V1-V6 leads with
T-wave inversion in lead, presence of Q wave
>3mm only in aVR, Illd leads, ST



depression in aVL, sinus rhythm, heart rate —
88 bts/min, which was the confirmation of
failed pre-hospital fibrinolysis.

In our patient Chest X-ray data was
enlargement of heart shadow to the left, aorta
without  specific changes but enlarged
mediastinum seen.

Because of elevation of serum cardiac
enzymes levels, progression of ECG STEMI
picture and presence of pain syndrome despite
FL, coronary angiography was performed: Left
type of coronary blood circulation. Diffuse
atherosclerotic changes of vascular system. Left
coronary artery: truncus — no specific changes,
anterior descendant artery — stenosis 60 % in
proximal segment, tandem stenosis 80 % in the
middle segment, subocclusion in distal
segment, intermedial artery — 80 % stenosis, left
circumflex artery — 70 % stenosis (athero-
sclerotic plague with instability signs). Right
coronary artery: hypoplastic, area with
atherosclerotic narrowing and occlusion 100 %
before marginal brach (TIMI-0 — no antegrade
flow beyond the point of occlusion).

For the occlusion in right coronary artery
was done PCI with stent «Integriti (BMS)»
2,5*26 mm. Blood flow after stenting TIMI-3
(normal flow with complete filling of the distal
territory).

Echocardiography after coronary
angiography was maden: aorta with sclerotic
wall changes, d — 33,9 (N — 20-37). Ascending
aorta — d — 39,3 (20-37 mm). Aortic regurgi-
tation 11 stage. Tricuspid valve — regurgitation |
stage. Pulmonary trunk valve — N. Pressure in
pulmonary trunk is 21,7 mm Hg (< 15). Mitral
valve — regurgitation | stage. EF — 52 % (N —
55-78 %). FS 27% (N 28-44 %).
Hypokinesia of apex segment, upper part of
intraventricular septum and posterior-diaphrag-
mal wall of LV myocardium.

Left Ventricle: FDD — 48,5 mm (N — 35—
55 mm), FSD - 356 mm (N — 23-38 mm),
posterior wall thickness — 14,9 mm (N — 6-
13 mm). Intraventricular septum size
14,4 mm ( 6-11 mm) — enlarged.

Right Ventricle: Diameter — 25,2 mm (N —
9-20 mm), wall thickness — 6,0 mm (N — 3—
6 mm). Left atrium — not enlarged — 33,5 mm in
diameter ( N — till 38 mm). Right atrium — not
enlarged — 35,6 mm in diameter (N — 25-37).
Interatrial septum — not changed. Valvular
apparatus is not changed, except tricuspid valve
— regurgitation | degree. Conclusion: Aortic
atherosclerosis, valvular system of aortic and
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mitral valves. Dilation of ascending part of
aorta, aortic regurgitation Il stage. Hypertrophy
of the left ventricle myocardium by concentric
type. Hypokinesia of apex segment, upper part
of intraventricular septum and posterior-
diaphragmal wall of LV  myocardium.
Decreased pump function and increased
diastolic rigidity of left ventricle myocardium.
Pulmonary hypertension | degree.

In 2017 ESC Guidelines for the management
of acute myocardial infarction in patients
presenting  with  ST-segment  elevation,
reperfusion therapy is recommended for all
patients with symptoms of ischemia of <12
hours duration and persistent ST-elevation. In
this case patients should be transferred to a
PCl-capable facility as soon as possible after
bolus of lytics administration [1]. For patients
presenting in a non-PCI centre, door-in to door-
out time, defined as the duration between
arrival of the patient at the hospital to discharge
of the patient in an ambulance en route to the
PCl centre, is a new clinical performance
measure, and <30 min is recommended to
expedite reperfusion care [5]. In cases similar to
our patient case when initial fibrinolytic
treatment is failed (ST-segment resolution <
50% within 60-90 min of fibrinolytic
administration) with manifestation as chest
pain, further elevation serum concentrations of
main cardiac biomarkers should be performed
an emergent PCI [1]. The key issue is the
optimal time delay between successful lysis and
PCI. Different strategies were observed: from a
median of 1.3 h in the Combined Angioplasty
and Pharmacological Intervention versus
Thrombolytics ALone in Acute Myocardial
Infarction (CAPITAL AMI) trial to 17 h in the
Grupo de Analisis de la Cardiopatia Isque ‘mica
Aguda (GRACIA)-1234 and STREAM trials
[6]. Based on this analysis, in case of successful
fibrinolysis routine coronary angiography PCI
was recommended to perform in timelines from
2 to 24 hours, as it was done in our clinic.

After coronarography and PCI with stent
application ECG showed sinus rhythm,
negative T-waves in Ill, aVL, V1; heart rate —
85 bts/min.

Holter 24-monitoring performed after PCI
showed: sinus rhythm with HR variability from
52 to 91 bts in min with registered solitary
supraventricular premature contractions (223 in
total), paired supraventricular premature
contractions (30 in total), episodes of atrial
rhythm with duration of 8 complexes with HR
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80 bts in min, no ST-segment elevation or
depression episodes.

FINAL DIAGNOSIS

Acute Coronary Syndrome: circular STEMI
(06-0ct-2017). Trombolysis with tenecteplase
(06-0ct-2017). Coronary arteries atherosclerosis
(coronary angiography 06-oct-2017) with PCI
performed (right coronary artery stenting
06-oct-2017). Arterial hypertension 111 stage, Il
degree, very high risk. Heart failure by Killip |
stage.

TREATMENT RECEIVED IN HOSPITAL

Clopidogrel 75 mg 1 time/day, aspirin 100
mg 1 time/day morning, eplerinone 25 mg 1
time/day, metoprolol 25mg 2 times/day,
enoxaparinum natrium 0,8 ml (80 mg) 2 times a
day subcutaneously, pantoprazole 40 mg 2
times a day, atorvastatin 80 ml 1 time/day.

RECOMMENDATIONS

According to 2017 ESC Guidelines for the
management of acute myocardial infarction in
patients presenting with ST-segment elevation
[1], the following recommendations may be
applicable for our patient after discharge from
hospital and for prevention of further STEMI
episodes:

1. A reduction in chest pain after
nitroglycerin administration is not recom-
mended as a diagnostic manoeuvre in patient
with suspected STEMI because of misleading
results.

2. Early ambulation (day 1) is recom-
mended in the majority of patients especially
after using the radial access for PCI and low
risk patients by PAMI-II criterias (age less than
70 years, left ventricle ejection fraction (LVEF)
more than 45 %, one- or two-vessel disease,
successful PCI, and no persistent arrhythmias).
But for patients with extensive myocardial
damage (as our patient is), heart failure,
hypotension, or arrhythmias should be advised
a prolongation of hospital stay.

3. Early echocardiography with LVEF
assessment is indicated in all patients and it was
done in our case. Medical therapy should
include dual antiplatelet therapy (DAPT),
anticoagulation, and secondary prevention
therapies. DAPT, combining aspirin with low-
dose (75-100mg) and a P2Y12 inhibitor
(clopidogrel is co-adjuvant of choice after
fibrinolysis) is recommended for 12 months. In
STEMI patients with stent implantation and an
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indication for oral anticoagulation, triple
therapy should be considered for 1-6 months.
The use of ticagrelor or prasugrel is not
recommended as part of triple antithrombotic
therapy with aspirin and oral anticoagulation.

4. Secondary prevention: our patient is not
obese, don’t smoke and not an alchohol abuser
but for STEMI patient is important to take part
in an exercise-based cardiac rehabilitation
programme which includes exercise training,
risk factor modification, education, stress
management, and psychological support.

5. As one of most important risk factors in
patients with STEMI, high blood pressure,
along with reduced salt intake, increased
physical activity, should be pharmacologically
controlled with a systolic blood pressure targets
of <120 mm Hg in patients at very high risk as
our patient is.

In hemodynamically  stable patients
undergoing fibrinolysis oral beta-blocker
initiation should be considered within the first
24 h. Lipid-lowering treatment should be
started as early as possible, lipids profile
advised being re-evaluated in 4-6 weeks after
the ACS to determine whether the target levels
have been reached and regarding safety issues.
Routine use of calcium antagonists and nitrates
in the acute phase is not indicated and showed
no benefits. Treatment with ACE inhibitors was
recommended in all STEMI patients with
systolic LV dysfunction or heart failure,
hypertension, or diabetes.

CONCLUSIONS

From one hand, in spite of side-effects of
treatment as an increased risk of stroke and
hemorrhagic  stroke, prehospital FL is
associated with a decreased risk of cardiogenic
shock and its effectiveness depends on the time
from symptom onset to reperfusion. From other
hand, despite the fact that PPCI is the
recommended default reperfusion strategy, its
effectiveness depends also on time limits and
absence of the majority of PPCl-facilated
hospitals ~ worldwide. ~ Combination  of
prehospital single-bolus FL following after 3—
24 h early routine angiography and PCI can
improve post-STEMI survival and help to avoid
hyperreactivity and thrombin-induced platelet
activation after FL, which can be a key to
success in effective treatment and rehabilitation
after STEMI in patients without high risk
factors of potential bleeding or stroke.
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CARDIOVASCULAR PATIENT WITH PERMANENT PACEMAKER
DUE TO COMPLETE ATRIOVENTRICULAR BLOCK

Oladipo D. L., Swanzy-Krah J., Pochinska M. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Permanent pacemaker implantation and medical therapy due to complete atrioventricular block and
comorbid cardiac pathology are considered at an example of clinical case. Permanent pacemaker solved the
problem of AV-block, however, drug therapy due to arterial hypertension, heart failure and dyslipidemia is
not canceled and requires modification.

KEY WORDS: complete atrioventricular block, permanent pacemaker

CEPILIEBO-CYJIUHHUWI MAIIIEHT I3 MOCTIMHUM EJIEKTPOKAPIIOCTUMY.JIATOPOM
3 IPMUBOJIY IOBHOI ATPIOBEHTPUKYJISIPHOI BJIOKAIA

Onaoino /1. JI., Ceansi-Kpax /c., Ilouuncoxka M. B.
XapkiBcbKuii HanlioHabHKM yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Ha mpuknajl KIiHIYHOTO BUNAAKY PO3MVISTHYTI MOXJIMBICTh IMILIaHTALl eNEKTPOKapAiOCTUMYIISTOpa Ta
MeIu4yHOl Teparmii 3 NPHUBOAY IOBHOI aTpPiOBEeHTPUKYISPHOI OJOKaaW 1 CYNMyTHbOI CepleBOi MaToJorii.
[MocTiliHUI KapaIOCTUMYNATOP BUPIIIKB MPOOJIeMy MOBHOI aTPiOBEHTPHUKYIISIPHOI OJIOKaH, OHAK JIi KapChKa
Tepanist y 3B'13Ky 3 apTepiajbHOIO TIEPTOHIEI, CEPIICBOI0 HEJOCTATHICTIO 1 IUCIIMIIEMI€I0 HE BiMIHSAETHCS
i BUMarae moaudikarii.

K/IFO490BI CJ/IOBA: noBHa aTpioBeHTPUKYIISIpHA 0JI0Ka/a, MOCTIHHUN €JIeKTPOKapAiOCTHMYISTOP

CEPJIEYHO-COCYJIUCTBIN MAOUEHT C IOCTOSAHHBIM .
SJEKTPOKAPINOCTUMYJISITOPOM 110 TIOBOAY IIOJIHOU
ATPUOBEHTPUKYJISAPHOU BJIOKA/IbI

Onaouno /1. JI., Ceéansu-Kpax /[c., llouunckas M. B.
XapbKOBCKUI HanmoHabHBINH yHuUBepcuTeT uMenu B. H. Kapasuna, r. XapekoB, YikpanHa

Ha mnpumepe KIMHMYECKOTO Cilydass pacCMOTPEHbl BO3MOXKHOCTh HWMIUIAHTALMKM 3JIEKTPOKapIHO-
CTUMYJIATOPa W MEOULMHCKOM Tepamuu IO TOBOLY IIOJHOM aTPHUOBEHTPUKYISAPHONH ONoKaael H
COITyTCTBYIOIIEH cepaeuHOd MaToNOoruu. lIOCTOSHHBIN KapIMOCTHMYISATOP P TMpoOJIeMy IOTHOU
aTPUOBEHTPHUKYJPHOH OJOKAAbl, OJHAKO JIKAPCTBEHHAS TepalMs B CBA3HM C apTepHaIbHOM THIIEPTOHUEH,
CepJICYHOMN HEOCTaTOYHOCTHIO M JUCIUIIHAEMHEH HE OTMEHAETCS U TPeOyeT MOIU(PHUKALIIH.

K/IOYEBBIE CJIOBA:
IEKTPOKAPIUOCTUMYIIATOP

TIOJTHAS ATPHOBEHTPHUKYIIAPHAS 61okana, MIOCTOSTHHBIH

INTRODUCTION

Complete atrioventricular (AV) block occurs
in patients with comorbid cardiac pathology [1-
2]. Permanent pacemaker is sole method of
treatment of the AV-block, however, it is
requiring the control of drug therapy in
connection with the change in hemodynamics
[3-5].

This clinical case described below shows
that pacemaker implantation in patient due to

© Oladipo D. L., Swanzy-Krah J.,
Pochinska M. V., 2018

complete AV block is not canceling drugs
support.

CLINICAL CASE

The patient L., a woman 46 years old was
admitted to the cardiology department of the
Kharkiv railway clinical hospital Nol of the
branch «Center Of Healthcare» of public joint
stock company «Ukrainian Railway» on the 6"
of September 2017 with complaints of general
weakness, dizziness, presyncope, shortness of



breath during physical activity (walking),
disappearing after the rest, light palpitation,
headaches in the occipital, parietal, frontal area,
pressing character, periodic, arising during
excitement, physical exertion.

ANAMNESIS MORBI

In 2009, she was diagnosed with
neurocirculatory dystonia, in 2015 — arterial
hypertension 2" stage 1% grade (max blood
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pressure (BP) 147/97 mmHg; wusual BP
135/85 mm Hg), ramipril 2.5 mg was taken
from time to time. In 2016 — AV-block second
degree (Obits I1), in 2017 — complete AV block
was diagnosed on a doctor’s visit after
complains of severe palpitation and
electrocardiography (ECG) (see pic. 1). After
consulting with the physician and ECG
monitoring patient was referred to pacemaker
implantation.

Fig. 1 Complete AV block, heart rate 35 bpm, sinus atrial rhythm, PR interval irregular

ANAMNESIS VITAE

Childhood infections, injuries, tuberculosis,
sexually transmitted diseases were denied by
patient. No family history of any endocrine or
cardiac disorders. Allergic history is not
burdened. Patient denies smoking, do not abuse
alcohol.

OBJECTIVE EXAMINATION

General condition of the patient was
satisfactory, consciousness — clear, state —
severe, body position — active. Emotionally
stable and in an optimistic mood. Height =
168 cm, weight = 100 kg, BMI = 37.3 kg/m*
Temperature — 36.7°C.
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Skin is normal colored, without any scars,
visible mucous membranes are pale pink and
clean. Mucous membranes are pale and wet.
Tongue — clear and wet.

Peripheral lymph nodes are not palpable.
The thyroid is not palpable, signs of eyelid
retraction, periorbital edema, proptosis are
absent.

Joints are normal, active and passive
movements are not painless.

Respiratory system: the chest is hyper-
sthenic, normal respiratory effort with no use of
accessory muscles. Palpation - normal tactile
fremitus. Percussion — no clinically significant
changes. Auscultation — vesicular breathing, no
added sounds. Breathe rate — 20 per min.
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Cardiovascular system: no jugular vein
distention. Carotid, radial, posterior tibialis, and
pedal pulses 2 + symmetric, no edema. Apex
beat localized in the 5th intercostal space,
diffuse. Percussion: heart borders extended to
the left on 1,5cm of midclavicular line.
Auscultation: regular S1, S2, normal rhythm, no
murmur, rub, or gallop. BP in left hand =
145/100 mmHg, BP in right hand
140/95 mm Hg, HR = pulse = 35 bpm (before
pacing).

Gastrointestinal system: abdomen is soft,
painless, symmetrical, no discrepancies of the
abdominal muscles, no visible peristalsis, liver
edge is smooth, painless, palpated 0.5 cm below
the costal arch, spleen and pancreas are not
palpable, stool and diuresis were unremarkable.

Urogenital and sexual systems: Pasternatsky
sign is negative. Menopause during 1 year.

LABORATORY AND
TESTS

Complete  blood count, urine and
biochemical analysis (07/09/17) were in normal
ranges.

Lipid profile (07/09/17) revealed type lla
dyslipidemia according to Frederickson’s
phenotype (total cholesterol = 5.29, LDL =
3.75, atherogenic coefficient = 3.33).

ECG 2 days after pacemaker implantation
(09/09/17): complete AV block, sinus atrial
rhythm, PR interval regular, RR >PP. Esprit
DDD pacemaker: there is 100 % ventricular
capture — a QRS complex follows each
ventricular pacing spike; no atrial pacing spikes
are seen; HR — 65 bpm, stimulation threshold -
0,75V, impedance — 350 Om (see pic. 2).

Echocardiography (06/09/17):
ventricular  hypertrophy (LVH), signs
increasing diastolic stiffness of the LV wall.
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Fig. 2 Condition after cardiac pacemaker implantation (DDDR) due to complete AV block

CLINICAL SYNDROMES

Conduction disorder
Arterial Hypertension
Heart failure
Dyslipidemia
Obesity

CLINICAL DIAGNOSIS

Main: Ischemic heart disease, condition
after cardiac pacemaker implantation (DDDR)
due to complete AV block, essential arterial
hypertension 11 stage, 1% grade, hypertensive
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heart (LVH), heart failure Il B, Il FC with
preserved ejection fraction (EF - 65 %),
dyslipidemia Il a type (after Fredrickson) and
moderate added total CV risk.

Comorbidity: Obesity Il degree.

RECOMMENDATION AND TREATMENT

Lifestyle modification:

reducing the weight by 5-10 %,
150 min/week of moderate-intensity exercise
(eg, brisk walking) plus flexibility and strength
training;
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— eat regular meals and snacks, avoid — Antiplatelet — Cardiomagnyl 75 mg
fasting; once daily in the evening;
— consume plant-based diet (high in fiber, — Angiotensin  receptor  blocker —

low calories/glycemic index, and high in  Telmisartan 40 mg once daily in the morning;
phytochemicals/antioxidants); —  Statin — Atorvastatin 40 mg once daily

high-heat cooking.

— use mild cooking techniques instead of in the evening.

Surgical therapy: CONCLUSIONS

Control pacemaker parameters after 1, 6 Permanent  pacemaker solved the
months and 1 year (condition after DDD mode problem of AV-block, however, drug
pacing, 9" of September 2017). therapy due to arterial hypertension, heart

Medicament therapy: failure and dyslipidemia is not canceled and

requires modification.
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BACTERIAL INVASION AS A KEY FACTOR IN PROGRESSION OF
REACTIVE ARTHRITIS ON EXAMPLE OF CLINICAL CASE

Osman H. A., Golubkina E. O., Silenko I. Y., Yabluchanskiy M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A clinical case of middle age male diagnosed with reactive arthritis developed on the background of
multiple bacterial invasions such as Salmonella enterica, Ureaplasma urealyticum, Mycoplasma hominis,
Borrelia burgdorferi sensu lato and characterized by chronic persistent course of the disease with destructive-
inflammatory changes in the joints. This case illustrates the influence of bacterial pathogens on the course and
the progression of reactive arthritis.

KEY WORDS: reactive arthritis, bacterial infections, chronic arthritis

BAKTEPIAJIBHA THBA3IS, SIK KJIIOUOBU ®AKTOP Y ITIPOT'PECYBAHHI
PEAKTUBHOT'O APTPUTY HA TPUKJIAAI KJITHIYHOI'O BUITAJIKY

Ocman X. A., Ionyokina €. O., Cinenxo 1. 1O., Aonyuancokuii M. 1.
XapkiBcbKuii HallioHasbHKH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Ki1iHiYHMI BUIIQJIOK PEAKTUBHOIO apTPUTy Y YOJIOBIKA CEPEAHBOrO BiKY, SIKMA PO3BUHYBCS Ha TIIi
OaraTopa3oBux OaxTepiaqbHUX iHBa3il Takux sk Salmonella enterica, Ureaplasma urealyticum, Mycoplasma
hominis, Borrelia burgdorferi sensu lato, Ta Xxapakrepu3yBaBCS XpPOHIYHUM CTIHKHM mepebirom
3aXBOPIOBAHHS 3 JIECTPYKTUBHO-3allajlbHUMK 3MiHamu B cyriiobax. lleil KiIiHMYHMN BHIIQOK LLTIOCTPYE
BIUIMB OaKTepiaJlbHUX MMAaTOreHIB Ha Mepedir Ta MporpecyBaHHs pEaKTUBHOTO apTPUTY.

KJIFO490BI CIIOBA: peakTuBHUIA apTpUT, OaKTepianbHi iH(EKIiT, XpOHIYHUN apTPUT

BAKTEPUAJIbHASI UHBA3US KAK KJIIOUEBOM ®AKTOP B ITIPOI'PECCUPOBAHUM
PEAKTUBHOI'O APTPUTA HA ITIPUMEPE KJIMHUYECKOI'O CIIYYAS

Ocman X. A., I'onyokuna E. A., Cunenxo U. 10., Aonyuanckun H. U.
XapbKOBCKUI HanmoHabHBIN yHuUBepcuTeT uMenu B. H. Kapasuna, r. XapskoB, YkpanHa

Knunndeckuit ciygail peakTHBHOTO apTpUTa Y MY)KUHHBI CPEIHET0 BO3pacTa, KOTOPhIN pa3Buiics Ha (oHe
MHOTOKpPaTHBIX OaKTepUanbHBIX WHBa3MH, Takux Kak Salmonella enterica, Ureaplasma urealyticum,
Mycoplasma hominis, Borrelia burgdorferi sensu lato u xapakrepu30Baiicsi XpOHHYECKUM TI€PCUCTUP YEOIIM
TedeHrneM 3a00JIeBaHuUs € [eCTPYKTUBHO-BOCIAIUTEIFHBIMU H3MEHEHISIME B CYCTaBaX. JTOT KIMHHYECKUIT
CIy4ail WILTIOCTPUPYET BIHSHUE OAKTepPUaIbHBIX [ATOrCHOB HA TCUCHHE M MPOrPECCHPOBAHNE PEAKTHBHOIO
apTpura.

K/TFOYEBBIE C/IOBA: peakTuBHBIN apTpUT, OaKTepUalbHble HHPEKIUH, XPOHUIECKUIT apTpUT

inflammation of the synovial membrane,
tendons and fascia triggered by an infection on
a distant site, usually gastrointestinal (GI) or
urogenital [1].

INTRODUCTION

Reactive arthritis (ReA) is a condition
associated with bacterial infections of the

urogenital and gastrointestinal tract, which
trigger the onset of the disease, and also play a
role in the progression of pathological
processes in the musculoskeletal system [1-2].
Reactive arthritis (formerly known as Reiter
disease) is characterized as a sterile

© Osman H. A., Golubkina E. O., Silenko 1. Y.,
Yabluchanskiy M. 1., 2018

It is frequently associated with the human
leukocyte antigen (HLA-B27) haplotype and is
classified in the category of seronegative
spondyloarthropathies. It predominantly affects
young adults in the 20-40 age groups, men
more than women (ratio 3:1) [3]. ReA has been



associated with gastrointestinal (Gl) infections
often caused by Shigella, Salmonella,
Campylobacter, as well as with genitourinary
(GU) infections (Chlamydia Trachomatis,
Neisseria gonorrhoeae, Ureaplasma urealyti-
cum) and others. Adolescents and young men
are most likely to develop ReA after a
genitourinary infection, whereas young children
tend to have the postdysenteric form [4]. The
mechanism by which the interaction of the
inciting organism with the host leads to the
development of ReA is not known. There are
several pathogenetic theories that include [4]:
Molecular mimicry theory (similarity
exists at the molecular level between the HLA-
B27 molecule and the inciting organisms,
allowing the triggering of an immune
response);

Role of HLA-B27 as a receptor for
certain bacteria;

Defective class | antigen-mediated
cellular response (HLA-B27 molecule may be a
defective molecule associated with an aberrant
cytotoxic T-cell response).

The clinical picture of reactive arthritis
ranges from a mild localized condition to a
severe multisystem lesions. Involvement of the
joints varies from a transient monoarthritis to a
widespread  polyarthritis  involving  the
peripheral and axial joints with or without
characteristic extra-articular lesions, particu-
larly enthesopathy, psoriasiform mucosal, and
cutaneous lesions, inflammatory eye disease,
and cardiovascular lesions [3]. The onset is
usually acute and characterized by malaise,
fatigue, and fever. It usually develops 1-4
weeks after a genitourinary (GU) or
gastrointestinal (GI) infection. A history or
evidence of recent infection is critical to the
diagnosis.

The classic triad of symptoms (noninfectious
urethritis, arthritis, and conjunctivitis) is found
in only one third of patients with ReA and has
a sensitivity of 50.6 % and a specificity of
98.9 % [5].

Articular lesions are characterized as
asymmetrical, predominantly lower-extremity
arthritis with redness, swelling, pain and
warmth in and around the affected joint; it is
distributed primarily in feet, ankles, knees,
sacroiliac joints; hands, hips, and spine are less
frequently involved. Dactylitis with so called
«sausage digits» may develop. Enthesopaties
are important feature of ReA and can be seen in
near 30 % of cases; enthesitis is usually
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described as tenderness, with or without
swelling at the sites of tendon or fascial
attachments, especially the Achilles tendon and
plantar fascia attachments to the calcaneum [1].
Urogenital symptoms may be primary or
postdysenteric and may include initial
nongonococcal urethritis, with frequency,
dysuria, urgency, and urethral discharge;
cystitis, prostatitis, vulvovaginitis, cervicitis,
salpingo-oophoritis and circinate balanitis
(balanitis circinata) consisting of small shallow
painless ulcers of the urethral meatus or the
glans penis which is characteristic feature of
reactive arthritis. Eye lesions often are
presented as conjunctivitis, reactive iritis,
episcleritis, veitis; ophthalmologic symptoms

may include erythema, burning, tearing,
photophabia, pain, and decreased vision.
Lesions of skin and mucosae include

keratoderma blennorrhagicum, hyperkeratosis,
onychodystrophy, psoriasis-like skin lesions,
erosions of lips, tongue, cheeks mucosae.
Cardiovascular involvement usually is rare; it
can be presented as myocarditis, endocarditis,
seldom — as aortitis with subsequent aortic
insufficiency.

Diagnostics of reactive arthritis is based on
the recognition of the typical clinical features of
spondyloarthropathy and evidence of urogenital
infection (symptoms and signs of urethritis and
microscopic confirmation by a Gram-stained

urethral smear; mucopurulent cervicitis in
women) or gastrointestinal infections (stool
culture).

Essential  investigations include:  full

screening for sexually transmitted infections
(STIs), including HIV; gastrointestinal
infections; full blood count and acute phase
response panel; urinalysis (to check for renal
pathology); synovial fluid analysis which is
usually used in cases where septic arthritis is
suspected. Often used investigations are: HLA-
B27 analysis; X-rays of affected joints, spine,
sacroiliac joints, ultrasonography of affected
joints, entheses; electrocardiogram (ECG),
ophthalmic evaluation including slit lamp
assessment, liver and kidney function tests [1].
There is no specific treatment for reactive
arthritis. Treatment options include lifestyle
modifications with restriction of physical
activity, especially weight-bearing activity in
acute period with further physiotherapy after
improvement of symptoms [1]. Essential is to
identify and treat triggering infections:
antimicrobial therapy for infection identified —
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macrolides, tetracyclines, fluoroquinolones are
considered as the most effective [1, 6]. As
symptomatic therapy are used NSAIDs and
corticosteroids. Sulphasalazine, methotrexate
are indicated in severe cases where disabling
symptoms persist for three or more months.

Prognosis varies but typically reactive
arthritis has a self-limited course, with
resolution of symptoms by 3-12 (usually 4-6)
months. The presence of HLA-B27 and
infections triggered by Yersinia, Salmonella,
Shigella, Chlamydia may predict a more
prolonged course and severe outcome. A fatal
outcome is seldom reported. ReA has a high
tendency to recur (15-50% of cases),
particularly in HLA-B27 — positive patients. A
new infection or other stress factor could cause
reactivation of the disease. About 15-30 % of
patients with ReA develop a long-term,
sometimes destructive, arthritis or enthesitis or
spondylitis [4].

OUR CASE

Male patient, 43 years old complains of dull
pain in the knee, ankle, hip joints, in the
cervical, lumbosacral spine, morning stiffness
of the joints for 2,5 to 3 hours. The pain is
permanent, more pronounced in the right knee
and right hip joints, worsens with movements,
decreases with the intake of NSAIDs
(diclofenac).

Also patient complains on swelling and pain
in his left wrist that worsens when he fists his
hand.

Anamnesis of the disease. The patient
considers himself ill from July 2010 when 2
weeks after suffering Salmonellosis first acutely
appeared pain in the right knee, ankle joints,
lower back pain, right heel pain and burning,
redness of both eyes. Patient denied the
presence of urethritis. He did not seek medical
help, occasionally took NSAIDs. In November
2010 joint pain worsened, right hip become
affected; after referral to a rheumatologist, he
was admitted to Kharkiv hospital #28, where
high titers of mycoplasma and ureaplasma were
detected (ELISA and PCR). Was made the
diagnosis of urogenital reactive arthritis and he
was treated with doxycyclin, NSAIDS,
dexamethasone. His state has improved but still
there was moderate pain and slight limitation of
joint mobility. He continued treatment under
the supervision of rheumatologist but his
symptoms persisted and in 2011 after inpatient
treatment the diagnosis of chronic reactive

124

arthritis was made. In December 2012 the
patient tried to «increase the immunity» by
eating raw eggs and was hospitalized with
diagnosis:  Salmonellosis, associated with
Salmonella enterica, serovar Paratyphi B
variant Java, gastroenterictis of moderate
severity (17.12.2012-25.12.2012). Subsequent-
ly he had hospitalization with diagnosis: Lime’s
disease (associated with Borrelia burgdorferi
sensu lato), chronic course (26.12-15.01.13).
After this the patient’s state worsened
significantly — intensified pain in affected joints
with enlargement, redness, restriction of
movements; also become affected left wrist
joint, temperature increased up to 37,4°C. In
January 2013 he had inpatient treatment in
rheumatology department with the diagnosis:
Reactive arthritis, chronic course, activity of
2 grade, polyarthritis, right-sided sacroiliitis 2d
grade, functional impairment of 2 degree. The
patient was treated with methotrexate,
sulphasalazine. Subsequently, the patient was
annually hospitalized in a rheumatology
department.

Anamnesis of life. Patient is not working,
denies smoking, alcohol and drug abuse.
Postponed diseases: URVI, tonsillectomy at the
age of 9 years. He denies viral hepatitis,
tuberculosis, AIDS. Had no traumas, surgeries,
allergic reactions.

Objective examination. General state of the
patient is of moderate severity due to his
articular status. Patient is oriented to the time,
place, himself. He uses a cane for walking;
Tredelenburg gait is present. Height — 191 cm
weight — 90 kg, BMI — 24.7 kg/m2; t — 36,8°C.
Skin: pale, clean; skin turgor, moistness is
preserved; visible mucous membranes are
clean, moist; subcutaneous adipose tissue is
developed moderately, distributed symmetri-
cally. Lymphatic nodes are not palpable. No
edemas. Thyroid gland is not enlarged. Lungs:
resonance percussion sound, vesicular breathing
over both lungs fields, RR — 17 per minute.
Heart borders on percussion are not enlarged,
heart tones are clear, loud, rhythmic; BP dex —
129/85, BP sin — 130/85, radial pulse is
synchronous, rhythmic at 88bpm. Abdomen is
painless on superficial and deep palpation in all
regions. Liver at the costal margin, painless;
spleen is not palpable. Pasternatskiy sign is

negative on both sides. Urination is free,
painless.

Musculo-skeletal system examination.
Left wrist is moderately swollen, slightly



painful on palpation and when the patient fists
his hand; there is no increased skin temperature
or skin color changes. Vertebral column:
scoliotic posture; spine mobility: Schober test -
15 cm. Pelvis and hip joints: there is a right
lateral pelvic tilt; Tredelenburg gait is present;
pelvis compression tests are positive on the
right side. Knee joints: smoothness of the
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contours, edema, crepitation during movement
more pronounced in the right knee, increased
skin temperature above the right knee joint.
Ankle joints: smoothness of contours, puffiness,
more pronounced on the right, tenderness in
palpation with slight restriction of movements;
there are signs of Achilles tendinitis. Range of
movements (table)

Table

Range of movements in joints

Type of movement Hip joints

Knee joints Ankle joints

Flexion (flex)

Right: 120°, left: 110°

Right: 90°, left: 90° Right: 120°, left: 120°

Extension (ext)

Right: 150°, left: 160°

Right: 160°, left: 170° Right: 80° left: 80°

Normal range (ext/flex) 180°/75°

180°/40° 70°/130°

The results of current patient’s
investigations: full blood count: increased
ESR: 38 mm/h (N — 2-15 mm/h); urinalysis,
fasting plasma glucose, liver function tests,
kidney function tests — all parameters within the
normal range; acute phase response panel:
increased CRP: 12 (N - <5), seromucoid:
5,9 S-H (N — 1-5 S-H); serological tests: posi-
tive ANA (antinuclear antibodies), HLA-B27
was negative. Blood analysis for urogenital
infections: PCR (polymerase chain reaction):
DNA of Ureaplasma urealyticum, Mycoplasma
hominis is detected; ELISA (enzyme-linked
immunosorbent assay): Mycoplasma hominis
1gG — 2,623 (positive), Ureaplasma urealyticum
1gG — 0,941 (positive). Microprecipitation test of
blood serum for syphilis, HIV test — negative.
ECG: sinus rhythm with HR — 74, electric axis
of the heart — normal position, no pathological
changes. X-ray of cervical spine in lateral
flexion: height and structure of intervertebral
spaces is not changed, compaction, uneven
deflection of the closure plates in the articular
joints.  Conclusion: initial  signs  of
spondylarthrosis. X-ray of knee joints:
moderately pronounced uneven joint space
narrowing  (JSN), subchondral sclerosis,
thickening of soft tissues more pronounced on
the right. Conclusion: bilateral gonarthrosis of
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2nd degree. X-ray of ankle joints: thickening of
the joint capsule, articular cleft not altered.
X-ray of sacroiliac and hip joints (Figure 1):
Moderately pronounced uneven joint space
narrowing (JSN) of the right sacroiliac joint,
subchondral sclerosis, marginal erosions of the
closure plates; hip joints — significant JSN of
both joints more pronounced on the right side,
subchondral sclerosis, osteophytes, areas of
destruction of the head of the right femur.
Conclusion: signs of coxarthrosis — right-sided
— 4 degree, left-sided — 3 degree, right-sided
sacroiliitis 2 degree, aseptic necrosis of the head
of the right femur. Right lateral pelvis tilt
(vertical axis — 4,5°, horizontal axis — 3°).

Consult of orthopedist-surgeon: right-sided
coxarthritis 3-4degree; persistent severe pain
syndrome; hip replacement is recommended.

Diagnosis: Reactive arthritis (since 2010)
associated with urogenital infection
(ureaplasmosis,  mycoplasmosis),  chronic
continuously-relapsing course, 2nd grade of
activity, polyarthritis with knee joints lesions
(bilateral gonarthrosis of 2nd degree), ankle
joints lesions, hip joints lesions(right-sided
coxarthrosis 4" grade, left-sided — 3° grade) ,
unilateral right-sided sacroileitis 2 grade,
functional impairment 2 degree. Disability 3¢
degree.
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Plane horizontal axis

Fig. 1. X-ray of sacroiliac and hip joints; a — horizontal axis of the pelvis,
b — vertical axis of the pelvis

Treatment plan. Physical activity under the
supervision of a physical therapist; avoid
overcooling,  insolation.  Drug therapy:
metotrexate 10 mg per week continuously; folic
acid 5 mg per day — next day after metotrexate;
diclofenac sodium 75 mg 2 times per day;
methylprednizolone 8 mg per day continuously;
hondroitine-sulphate 500 mg  twice daily
1month; calcium and D3 combined
preparation (calcium carbonate 1250 mg, chole-
calciferol (vitamin D3) — 10 ug (400 1U)) 1 tab
2 times per day for 2 months.

Surgical intervention — right hip replacement
is recommended.

DISCUSSION

The etiologic factor in the development of
reactive arthritis remains the subject of
discussion mainly due to the fact that in
addition to known pathogens such as
Trichomonas, Escherichia or serotypes of
Salmonella with proved influence on the
occurrence of reactive arthritis [1-4, 7-9] role
of such pathogens as Mycoplasma and Borrelia
remains controversial. It is known [1-4, 7-8]
that Salmonella (and in particular Salmonella
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enterica serovars Typhimurium enteritidis,
Paratyphi B and C, and others) is a triggering
agent for the development of reactive arthritis.
Incidence of reactive arthritis due to Salmonella
varies up to 14 %, and according to some data —
up to 30%, depending on the type of
Salmonella [2, 8-9]. In addition, it was found
that Salmonella infection correlated with a
sufficiently high risk of chronic course of the
disease: thus, according to a 20-year study [2],
Salmonella induced chronic reactive arthritis
was observed in 19 % of cases. The role of
Ureaplasma urealyticum in the development of
reactive arthritis is also confirmed [1, 9-12].
According to the studies [13], Ureaplasma
urealyticum was found in 26.6 % of patients
with reactive arthritis. However, most often
there is a mixed infection, while ureaplasma
monoinfection is detected in  minority
of cases [9].

The influence of Mycoplasma hominis and
Borrelia burgdorferi on the development of
reactive arthritis is controversial. These
pathogens for a long time were not ranked
among the infectious agents associated with
reactive arthritis [14]. However, some



researchers [2, 15] indicate a link between
infection with these microorganisms and
reactive arthritis, identifying them in a separate
group of probable potential agents. While
according to [9, 11-12, 16-17], Mycoplasma
hominis infection and the chronic infection
caused by Borrelia burgdorferi are considered
as a trigger factor for the development of
reactive arthritis.

Series «Mediciney. Issue 35

Mycoplasma hominis, Borrelia burgdorferi
sensu lato; the presence of several bacterial
pathogens, as well as re-infection with
Salmonella, had a significant effect on the
formation of resistance of autoimmune
disorders and, as a consequence, a pronounced
inflammatory response.

The analysis of the patient’s ESR dynamic
changes from the moment when the diagnosis

The course of reactive arthritis in our patient ~was made in 2010 till 2017 confirms this
was associated with such infectious agents as  (Figure 2).
Salmonella enterica, Ureaplasma urealyticum,
70 7 —FSR
Mycoplasma,
0 T oresplama Borrelia
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40
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Fig. 2. Correlation between bacterial invasions and dynamic changes of ESR (2010-2017 yrs)

An increase in ESR above 30 mm/h, hip
joints  involvement, unresponsiveness to
nonsteroidal anti-inflammatory drugs, lumbar
spine stiffness, dactylitis, and the onset of the
disease before the age of 16 are considered to
be the factors affecting the chronicity of the
disease which is usually observed in 15-30 %
of patients with ReA [3-4].

The course of reactive arthritis in our patient
was characterized by persistent pain and joints
inflammation with involvement of hip joints
and the absence of a long-term positive effect
from NSAIDs therapy, a steady increase in the
inflammatory markers and ESR. Progression of
the disease correlated with episodes of repeated
infections (see Figure 2), which led to the
chronicity of the pathological process and, as a
result, to destructive articular changes, a sharp
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deterioration in the quality of life and the need
for surgical treatment.

Thus, this clinical case confirms the
important role of bacterial infections in the
pathogenesis of reactive arthritis, and gives new
information about influence of several
pathogens on the course and the progression of
the disease.

CONCLUSIONS

In our patient, reactive arthritis was charac-
terized by a chronic persistent course with a
constant increase in inflammatory markers and
destructive-inflammatory changes in the joints.

An important role in the progression of
reactive arthritis in this patient played multiple
bacterial invasions, which were not only a
trigger of the onset of the disease, but also
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maintained a chronicity of the pathological significant disruption of the function of the
processes. musculoskeletal system.

This clinical case is an illustration of the fact It is important to treat the patient with
that infectious bacterial diseases play a key role  avoidance of polypharmacy; this goal is
in the pathogenesis of reactive arthritis, and  achieved by the appointment of several basic
repeated bacterial infections affect the course  drugs and a supportive therapy used in courses.
and progression of the disease, which leads to a
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CLINICAL CASE OF GENERAL SOMATIC COMPLAINTS
IN47Y.O. FEMALE

Reng G. J., Kanishcheva O. V., Zhuravka N. V., Yabluchansky M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A clinical case of general somatic complaints in 47 y.o. female, presenting for several years has described.
Patient F., presents with uncertain complaints of general character — tiredness, general weakness, loss of
energy. During the biennium was examined and treated by gynecologist, endocrinologist, cardiologist,
gastroenterologist with no benefit. Anamnesis vita is significant for uterine fibroid. After thorough
interviewing was found that patient was done ECG, EchoCG, gastroscopy, thyroid tests but no CBC,
urinalysis, general biochemical panel during this two years. The CBC results were stunning and gave answers
to all questions.

KEY WORDS: clinical case, anemia, complete blood count

KJITHIYHUA BUNTAJTIOK 3ATAJTIbBHOCOMATHYHUX CKAPT
Y ITALIEHTKMU 47 POKIB

Pen I. /lxrc., Kaniwiesa O. B., ’Kypaeka H. B., Aonyyancokuii M. 1.
XapkiBchKuii HallioHanpHKH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

OnucaHo BUNAOK 3arajJbHOCOMAaTHYHUX CKapr y MaIie€HTKH 47-pidHOro BiKy, IO TypOyBalu MPOTSITOM
JeKinbkox pokiB. [lamientka @., cKap)KUThCsI Ha 3araibHy CIaOKiCTh, BTOMIIIOBaHICTb, BTPaTy EHEPrii.
Ipotarom OBOX POKIB 3BepTasacd OO TiHEKOIOra, eHJOKPUHOJIOra, Kaphiolora, racTpoeHTepoiora, Oyna
oOcTexxeHa MU crierianicramu. [Ipu3HadeHe JTiKyBaHHsI BUSBUIIOCS Hee()eKTUBHUM. barato pokiB crpaxiae
Ha (piOpoMiOMy MAaTKH i 3 I[bOTO TPHBOAY IIOPIYHO BiBiAYye TiHekosora. Ilicis perenbHOro OnuTyBaHHS
Oyno BUSIBIICHO, IO 32 i pokH namieHTi Oyno 3pobneno EKI, V3] cepus, ractpockomito, BU3HAYCHHS
PIBHSI TOPMOHIB HIMTOBHUIHOI 32JI03H Y KPOBI, aJie KOAHOI'O KIIHIYHOrO aHalli3y KpoBi, cedl abo 3arajibHOro
Oioximiunoro. [lepuri » pe3ynbTaT KIIHIYHOIO aHali3y KpOBI OyiM NPUTOIOMILIMBI Ta OApa3y JAaid
BIJINOBI/II HA BCi TUTaHHSI.

KJTFO490BI CJ/IOBA: xniHIvHWIA BUNAOK, aHEMIisl, KIITHIYHUI aHaJi3 KpPOBi

KJIMHAYECKHM CJIYYAN OBIIIECOMATHUYECKHX KAJIOB
Y HAIIMEHTKH 47-MHA JIET

Pen I. /Inc., Kanuwesa E. B., Kypaexa H. B., Aonyyanckuii H. H.
XapbKOBCKUM HallMOHaNbHBIN yHUBepcuTeT nMeHu B. H. Kapa3suna, r. XapekoB, Ykpanna

Onmcan ciay4aii oOMIeCOMAaTHYECKUX >Kalo0 B TEUYEHHE HECKONBKHUX JIET y MAaIMeHTKH 47-JIETHEro
Bo3pacra. [lanmentka @., xamyeTcs Ha OOIIyrO c1abocTh, yTOMIIsieMOCTb. B TeueHne nByX JeT obpaimanach K
TMHEKOJIOTY, YHIOKPHHOJIOTY, KapANUOJIOrYy, TaCTPO3HTEPOIIOry, Oblia 0OCiIeIoBaHA STUMH CIICIHATHCTAMHU.
HasnaueHHOe JledeHne okazainoch HeaGeKTHBHBIM. B aHaMHe3e KH3HH - pUOpPOMUOMa MaTKH, B CBS3H C YEM
©XKEroJHO IocemaeT ruHekomnora. [locie TmarensHOro ompoca ObITO BBISIBICHO, YTO 3@ 3TH TOJBI MTAIIUEHTKE
osut0 mpoBenero JKI', Y3U cepamia, TacTpoCKONHSA, ONPENeIeHHe YPOBHSI TOPMOHOB IIUTOBUIHOM JKEJIe3HI B
KpPOBH, HO HE BBIMIOJIHEHO HH OJHOTO KIMHWYECKOr0 aHajln3a KPOBH, MOYHM HIH OOLIEr0 OMOXHMHYECKOTO
nccnenoBanus. [lepBble ke pe3ynbTaThl KITMHAYECKOTO aHaN3a KPOBH Cpa3y JaJld OTBETHI HA BCE BOTIPOCHI.

K/TIOYEBBIE C/IOBA: xnuHIYECKUH cydaid, aHeMusl, KIIMHIYECKU aHAIN3 KPOBU

interpret complaints such as fatigue, general
INTRODUCTION weakness, malaise because of their uncertainty

With age the comorbidity problem becomes  and inability to determine at a glance problem
more pressing issue [1-2]. It seems difficult to  with which body system produce them.
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Specialized doctors tend to interpret such
complaints in favor of «their» diagnosis, which,
in some cases, prevents them to see the whole
problem and treat effectively.

We present the clinical case of general
somatic complaints in middle age woman,
presenting for several years. Patient was
examined and treated by four specialized
doctors without significant effect, and finally it
ended up in banal cause.

CLINICAL CASE

Patient F., female, 47 y.o., complains of

tiredness, general weakness, low energy,
heaviness in the legs. Also reports dyspnea and
tachycardia with low physical exertion,

dizziness in the metro. Heart intermissions,
chest pain, cough denies. She also denies edema
but reports face and legs puffiness. Her BP
varies between 100-110/70 mm Hg, but
sometimes, mostly after menstruation, falls up
to 70/40 mm Hg. Low BP accompanied with
light dizziness but not affects the ordinary
activity. Review of digestive system revealed
the lack of appetite. Review of urinary system
was significant for periodical imperative urge to
urinate without any evident provoking factor.
Urination is painless, of ordinary frequency. No
changes in urine volume or color. Pain in the
lumbar region denies. Menstrual periods are
regular, 23 days, bleedings are painless, 2-3
days, not heavy. Since 2008 to 2012 had scanty

bleedings  between  menstruations,  now
bleedings between menstruations denies.
Review of musculoskeletal system was

unremarkable. Reports slight reduction in work
capacity.

Presenting complaints of tiredness and
general weakness gradually increased over 2
years. In January 2017 occurred dyspnea,
dizziness, uncertain pain in the abdomen.
19.01.2017 was examined by gastro-
enterologist. After ultrasound of the abdominal
cavity  (19.01.2017) and gastroscopy
(19.01.2017) the diagnosis of gastropathy,
cholecystopathy,  micronephrolithiasis  was
made. Mebeverinum and pancreatinum was
admitted for 10 days, with no effect. In May
2017 dyspnea and dizziness became more
prominent. Sense of heaviness in the legs, face
puffiness occurred. 05.05.2017 was examined
by  cardiologist. = The  diagnoses  of
cardiopsychoneurosis, mitral valve prolapse of
2nd degree, HF 0 was made. Patient was treated
with  «Detralex», asparaginat K-Mg and
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trimetazidine, with short and insignificant
effect. A tentative diagnosis of hypothyroidism
was made. Thyroid tests and endocrinologist
consultation was recommended but patient
refuse it. In September 2017 dyspnea, dizziness,
heaviness in the legs became worth, lack of
appetite, hands and legs puffiness occurred.
Appealed to Internal Medicine department of
the V.N. Karazin Kharkiv National University.

Anamnesis vita is significant for uterine
fibroid and thyroid hyperplasia. 2010
Fractional uterus curettage, submucosal fibroid
was removed; 2012 hysteroscopy,
polypectomy. Family history is negative for
autoimmune disorders, cancer, early CVD,
genetic abnormalities. Currently takes no
medications, vitamin supplements or over the
counter drugs.

On examination light yellowness of the skin,
scleras are white. Visible mucosa is moist, of
normal color. BMI 20 kg/m2. Puffy face, hands
and ankles. Thyroid hyperplasia of 1% degree,
thyroid gland is painless to palpation. Heart
borders are not expanded, sounds are muffled,
rhythm regular, systolic murmur at the heart
apex. HR 86 bpm. BP supine 130/90, standing
120/70. Otherwise physical examination was
unremarkable.

A tentative diagnosis was made: mitral valve
prolapse, 2" degree. Heart failure? Anemia?

CBC showed Hb 47 g/I, RBC 2,5x10"/L,
color index 0,56, ESR 22 mm/h, Hct 17. Blood
smear: erythrocytes were mainly hypochromic,
pronounced anisocytosis and poikilocytosis
were present; normoblasts were not revealed,
WBC morphology was within normal limits.
Urinalysis: specific gravity 1016, negative for
protein, glucose, ketone bodies, erythrocytes,
bacteria; squamous and transitional epithelium
was present in some places. Blood tests were
significant for creatininemia (116,7 umol/l) and
hypokaliemia (3,0 mmol/l). GFR, estimated by
Cockceroft-Gault equation showed moderate
decline (46 ml/min/1,73m?).Total protein,
albumin, urea, fasting glucose, sodium and
thyroid hormones were within normal ranges.
ECG showed low voltage, anterior fascicular of
left bundle branch block.

Thus, the hypochromic anemia was reviled
and additional tests — serum iron and serum
ferritin — were done. The both were decreased
(iron 7,5 pmol/l, ferritin 9,45 ng/ml), which
is fit with iron deficiency anemia. Uterine
fibroid was thought the most likely cause.
Patient was referred to gynecologist for



hospitalization and further management with
the diagnosis: Iron deficiency anemia, severe
degree. Uterine fibroid. Mitral valve prolapse,
2" degree. Thyroid hyperplasia, 1% degree,
euthyroid state.

Follow-up. Patient was hospitalized in the
gynecological department of the regional
hospital. She was given RBC transfusion and,
after Hb was increased, underwent a uterus
extirpation. Was discharged from the hospital
with no complaints, Hb of 100 g/L, normal
renal function tests and potassium level. She
was advised to take oral iron and after
a month her Hb was 129 g/, RBC 4x10%/L,
ESR 6 mm/h.
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CONCLUSIONS

The cause of our patient's condition was iron
deficiency anemia (IDA). It remains a widely
underdiagnosed and unappreciated women's
health issue, affecting women of all ages [3-4].
Complaints presented by our patient were not
specific and are typical for many diseases.
Doctors can’t focus only on their specialization
and should look at a patient in hole, but not at
«their»  specialized field. None of the
specialized doctors who observed our patient
prescribed a CBC, thus the cause was not
reviled and treatment was not effective.

Clinicians should routinely identify and treat
IDA, thereby decreasing its negative impact on
health and quality of life of women.

1. Non-cardiovascular comorbidity, severity and prognosis in non-selected heart failure populations:
A systematic review and meta-analysis / C. A. Rushton, D. K. Satchithananda, P. W. Jones, U. T. Kadam.

/' Int J Cardiol. — 2015. —No. 196. — P. 98-106.

2. Therole of iron deficiency anemia in patients with chronic heart failure in the example of a clinical case /
M. D. Nsikak-Abasi, K. I. Kornieieva, D. I. Stehnyi, M. M. Lebedinska. // The Journal of V. N. Karazin
Kharkiv National University, series «Medicine». — 2017. —No. 33. — P. 86-90.

3. Iron deficiency anemia in women: a practical guide to detection, diagnosis, and treatment /
[A. J. Friedman, A. Shander, S. R. Martin et al.]. // Obstet Gynecol Surv. —2015. — No.70. — P. 342-353.

4. Camaschella C. Iron deficiency: new insights into diagnosis and treatment / C. Camaschella // Hematology
Am Soc Hematol Educ Program. — 2015. —No. 2015. — P. 8-13.

131



Scientific edition

The Journal
of V. N. Karazin Kharkiv
National University

series «Medicine»

Issue 35

Computer typesetting: Blinkova O. V.
Technical editor: Lysenko N. V.

The journal provides easy and free access to
the catalog, metadata and full-text articles on
the following Internet sites:  Scientific
Periodicals of V. N. Karazin Kharkiv National
University, The Vernadsky National Library of
Ukraine, Scientific Electronic Library (RSCI),
Polish ~ Scholarly  Bibliography,  Index
Copernicus, CyberLeninka, ISSUU, Open
Academic  Journals Index, CiteFactor,
ResearchBib, Google Scholar, Eurasian
Scientific Journal Index, WorldCat, Cosmos
Impact Factor, General Impact Factor,
Infobase Index, Bielefeld Academic Search
Engine, The European Reference Index for
the Humanities and the Social Sciences,
Directory of Open Access Journals (DOAJ).

Haykoee suoanns

Bicauk
XapKiBCbKOTO
HaI[IOHAJILHOTO
YHIBEPCUTETY
imen1 B. H. Kapazina

cepis «MeauumHa»

Bunyck 35

Komm’rotepue Bepcranus: bainkosa O. B.
Texuiuanii penaxrop: Jlucenrxo H. B.

JKypunan 3abe3neuye @invHull i 6e3KOUIMOBHUL
docmyn 00 Kamanocy, Memaoauux i NOGHUX
mexcmie cmameti HaA HACMYRHUX 8e0-pecypcax.:
Hayxoea nepioouka Kapasincvekozo ynisepcu-
memy, bioniomeka imeni B. I. Bepnuaocvkozo,
Haykoea enexkmponna oioniomexa (PIHI]),
Polish ~ Scholarly  Bibliography,  Index
Copernicus, Kioep/leninka, ISSUU, Open
Academic  Journals Index, CiteFactor,
ResearchBib, Google Akademia, Eurasian
Scientific Journal Index, WorldCat, Cosmos
Impact Factor, General Impact Factor,
Infobase Index, Bielefeld Academic Search
Engine, The European Reference Index for
the Humanities and the Social Sciences,
Directory of Open Access Journals (DOAJ).

Miamn. mo apyky 29.05.2018 p. ®opmat 60x84/8
[Mamip odcernmii. pyk pusorpadiaauii.
Ywm. apyk. apk. 14,14, O6n.-Buxa. apk. 16,44
Haxman 100 mp.

61022, m. XapkiB, maitnan Coboxu, 4
XapkiBcpKuil HarlioHaNbHUH yHiBepcuTeT imeHi B. H. Kapazina

HappyxoBano XHY imeni B. H. Kapazina
BugaBHUIITBO
61022, m. XapkiB, maitnan CBoboxu, 4
Temn.: 705-24-32
CaimourBo cy6’exra BumaBan40i cripasu K Ne 3367 Bix 13.01.09 p.



