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THE DEPENDENCE OF SPECTRAL CHARACTERISTICS OF
HEART RATE VARIABILITY FROM BODY MASS INDEX IN
CONDITIONALLY HEALTHY

Alumuku M., Okonjo C., Hazem O., Belal S. A. S.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

In 102 conditionally healthy volunteers aged from 19 to 30 years (average age is 19,53 + 11 years) the
volatility of heart rate variability (HRV) spectral parameters depending on body mass index (BMI) were
evaluated. According to WHO recommendations on the calculation and interpretation of BMI were such
groups of volunteers: underweight, normal body weight, overweight, obesity I degree, obesity II degree,
obesity III degree. Among HRV parameters were evaluated total power (TP, ms?), power of very low
frequency (VLE, ms®), low frequency (LF, ms?®) and high frequency (HF, ms”) domains of HRV spectrum in
the 5-minute intervals of ECG in I standard lead. The data were processed by methods of nonparametric
statistics. It was established that spectral characteristics of HRV in volunteers with normal BMI have a high
TP with harmonious relations between VLF, LF and HF domains; decreased or increased BMI provokes TP
reduction by decreasing power of all domains of HRV (VLF, LF, HF) with a predominance of VLF
proportion and this effect increases with the degree of deviation of the parameter.

KEY WORDS: heart rate variability, body mass index, conditionally healthy volunteers

SAJIEXKHICTD CIIEKTPAJIBHUX XAPAKTEPUCTHUK BAPIABEJIBHOCTI CEPHEBOI'O
PUTMY BIJ IHIEKCA MACHU TUIA Y YMOBHO 310POBUX JTOBPOBOJIBIIIB

Anymyky M., Oxonoaxnco K., Xazem O., benan C. A. C.
XapkiBcbKHi HanioHansHUH yHiBepcuteT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

VY 102 ymoBHO 310poBHX M00poBOMBIB y Bimi Bix 19 mo 30 pokis (cepenniit Bik 19,53 + 11 pokis) Oyna
OIliHEHa MIHJIUBICTh CTHEKTPAIbHUX MapaMeTpiB BapiadbenbHOCTI ceprieBoro putMmy (BCP) B 3amexHoCTi Bix
ingexcy macu tina (IMT). BignosigHo o pekoMmennaniit BO3 momo po3paxynky Ta inrepnperanii IMT Oynu
BHIIJICHI TaKi TPYIH JOOPOBOJIBIIIB: HEIOCTATHS Bara, HOpMajbHA Bara, HaJMipHa Bara, OKUpiHHA | cTynens,
oxupinns II crynens, oxupinsst I11 ctynens. Cepen nokasnaukis BCP onintoBanm 3aransHy moTyxHicTh (TP,
ms?), moryxHicTs ayxe Husbkux (VLF, ms?), Huspkux gacror (LF, ms?) i Bucoknx (HF, ms?®) yactor oMeHiB
cnektpy BCP B S5-xpwmmunux intepBanax EKIT B 1 crammaptHomy Binseaenni. Jlani Oymm oOpoOieHi
METOJIaM{ HeTapaMeTPUIHOI CTATUCTUKH. BCTaHOBIEHO, MO CIEKTPaJIbHI XapaKTEPUCTHKH BapiabelbHOCTI
CEPIIEBOTO PUTMY Y TOOPOBOJIBIIIB 3 HOpMabHUM IMT maroTh Bucoky TP i3 rapMOHIHNAM CITiBBiTHOIICHHAM
mix nomenamu VLF, LF, HF; 3amxenns abo mimsumieHHs IMT mpoBokye 3HmkeHHs TP 3a paxyHOK
3MeHIIeHHs moTy»)HocTi Bcix cniekTpiB BCP (VLF, LF, HF) 3 nepeBaxkannsam nom VLF i et edekt 3pocrae
31 30UIBIIIEHHAM CTYIICHS BiIXUICHHS IMapameTpa.

K/TIOY9O0BI C/IOBA: BapiabenbHICTh CEPIICBOTO PUTMY, iHACKC MacH Tijla, YMOBHO 37I0POBi TOOPOBOJIBITI

3ABUCUMOCTD CIIEKTPAJIBHBIE XAPAKTEPUCTUK BAPUABEJIBHOCTHU CEPJAEYHOI'O
PUTMA OT UHIEKCA MACCBHI TEJIA ¥ YCJIOBHO 3J0POBbBIX TOBPOBOJIBIIEB

Aaymyky M., Oxonmxo K., Xazem O., beaan C. A. C.
XapbKOBCKHI HaIMOHANBHBIM yHUBepcuTeT umeHu B. H. Kapasuna, r. XapskoB, Ykpanna

VY 102 ycnoBHO 370pOBEIX JOOPOBOJBIEB B Bo3pacte ot 19 mo 30 ner (cpemumii Bo3pact 19,53 + 11 ner)
OblTa OLIEHEHA M3MEHYMBOCTH CIIEKTPAIBHBIX IapaMeTpoB BapuabeibHOCTH cepaeuHoro purma (BCP) B
3aBUCUMOCTH OT uHAekca Maccel Tena (MMT). B coorBerctBum ¢ pexomengauusaMu BO3 mo pacuery u
unrepnperammn  UMT Obutn  BBAEJIEHBI CIIEAYIOLIME TIPYNIBl JA00POBOJIBIEB: HEJOCTaTOYHBIN  BeC,
HOpMaJIBbHBIM Bec, M30BITOUHBINH Bec, oxupenue | crenenu, oxupenue I crenenn, oxupenue Il crenenu.

© Alumuku M., Okonjo C., Hazem O., 5
Belal S. A. S., 2016
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Cpenu nokazateneid BCP onennBanu obmyto momrHocts (TP, ms2), momuocts ouenp Hu3kux (VLF, ms2),
Hu3KkKX 4actoT (LF, ms2) u Beicokux (HF, ms2) yactor nomeHoB criektpa BCP B 5-MuUHYTHBIX MHTEpBajax
OKT B I crannapraHom orBenenuu. JlanHple ObLTH 00pabOTaHBI METOAAMH HENapaMeTpUYeCKOW CTaTHCTHKY.
YCTaHOBIIEHO, YTO CHEKTpajbHbIE XapaKTEPUCTUKU BapHaOEIbHOCTH CEPJCYHOTO pHUTMa Y A0OPOBOJIBLEB C
HopMmanbHbIM IMT nmerot Boicokyto TP ¢ rapMonnunbiM cooTHomeHnueM mexnay aomeHamu VLF, LF, HF;
cHIbkeHre uiau nosbimieHne VMMT mpoBouupyeT cHuxenue TP 3a cueT yMeHbIIEHUS MOLIHOCTH BCEX
cnekrpos BCP (VLF, LF, HF) c npeo6nananuem nonmu VLF u astor addexT Bo3pacraer ¢ yBenuueHHEM
CTETIEHU OTKJIOHEHUS ITapaMeTpa.

K/IFIOYEBBIE C/IOBA: BapnabenbHOCTh CEpACYHOTO PUTMA, MHAEKC MAacChl TeNa, YCIOBHO 3/10POBbIE

JIOOPOBOJIBIIBI

INTRODUCTION

Body mass index (BMI) is one of the most
important physiological characteristics of the
body and reflects matching of the weight of the
person to its growth [1]. The use of this
parameter in clinical practice will help to
establish the deficit, excess body weight and
obesity of varying degree.

Heart rate variability (HRV) is the earliest
indicator of violations of adaptation reserves of
the body and has important prognostic value
for both healthy people and patients with
diseases of various organs and systems [2].

Taking into account that the variability of
body weight can be considered as a failure of
the adaptation to environmental conditions [3],
it is interesting to assess the state of human
regulatory  systems based on spectral
characteristics of HRV in conditionally healthy
volunteers with different BMI.

The study was performed as part of KhNU
scientific research «Development and research

of system of automatic control of heart rate
variability», Ne registration 0109U000622.

OBJECTIVE

Purpose of the study is to explore the
dependence of spectral characteristics of heart
rate variability from body mass index in
conditionally healthy volunteers.

MATERIALS AND METHODS

The study involved 43 volunteers aged from
19 to 30 years (average age is 24,5+5,0
years). Inclusion criteria: age over 20 years,
absence of acute and chronic diseases, absence
of pernicious habits.

BMI was assessed on the basis of the
formula BMI = m/h, where m — the weight in
kilograms, h — growth in meters [1]. According
to WHO guidelines for BMI interpretations [1]
were such groups of volunteers: underweight,
normal body weight, overweight, obesity I
degree, obesity II degree, obesity III degree
(table).

Table
Characteristic of groups of volunteers

Groups of volunteers BMI (kg/m®) Number o(fl;folunteers A‘(]ﬁtgz ;)ge
Underweight 16 — 18,5 20 22,7+32

Normal weight 18,5-25 25 225+29
Overweight 25-30 20 23,5+6,2

Obesity I degree 30-35 15 24,1 +4,1

Obesity II degree 35-40 17 28,1 +10,0
Obesity III degree more than 40 5 26 +3,6

Note: p < 0,01 between groups

Among HRV parameters were evaluated
total power (TP, ms2), power of very low
frequency (VLF, ms2), low frequency (LF,
ms2) and high frequency (HF, ms2) domains of
HRV spectrum in the 5-minute intervals of

ECG in I standard lead [2] on the diagnostic
complex «Cardiolab 2009».

Statistical analysis of the results for each
subject was carried out using Microsoft Excel.
Average values (M) and standard deviations




(sd) of TP, VLF, LF and HF of all records of
all subjects were put down in spreadsheet. The
differences reliability of each parameter
between groups of volunteers was determined
by Mann-Whitney U-test [4].

RESULTS AND DISCUSSION

Average values (M) and standard deviations
(sd) of TP, VLF, LF and HF in all groups of

Series «Mediciney. Issue 31

volunteers presented in figure. Spectral
characteristics of HRV in patients with normal
BMI have a high TP with harmonious relations
between VLF, LF and HF domains. All BMI
abnormalities provoke TP reduction by
decreasing power of all domains of HRV
(VLF, LF, HF) and this effect increases with
the degree of deviation.
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Fig. Average values (M) and standard deviations (sd) of TP (a), VLF (b), LF (c¢) and HF (d) in
volunteers with underweight, normal body weight, overweight, obesity I degree, obesity II degree,
obesity III degree.

Notes: p < 0,01 against volunteers with normal body weight.

Several studies [5—7] have shown that the
lack or excess weight can be seen as a failure
of adaptive reserves of the human body;
however, there are no accurate data on the
specific changes in the autonomic regulation in

the literature, which makes our investigation
topical.

Among the non-invasive assessment of the
state of the regulatory systems techniques heart
rate variability (HRV) is the most informative



and widely used in clinical practice [2]. BMI is
a versatile and most convenient means of
evaluating body weight, which allowed
identifying underweight, normal body weight,
overweight, obesity [ degree, obesity Il degree,
obesity III degree [1].

We have found that spectral characteristics
of HRV in patients with normal BMI have a
high TP (7742 ms®) with harmonious relations
between VLF (23 %), LF (43%) and HF
(34 %) domains. In volunteers with unter- and
overweight was observed practically same
reduction of TP (3857 and 3625 ms® against
7742 ms® in volunteers with normal BMI) by
all domains (VLF, LF, HF), but with
preservation of their proportions. In volunteers
with obesity was observed increases with the
degree reduction of TP by declining power of
all domains of HRV (VLF, LF, HF) with a
predominance of VLF proportion.
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CONCLUSIONS

1. Spectral characteristics of HRV in
patients with normal BMI have a high TP with
harmonious relations between VLF, LF and HF
domains.

2.  Decreased or increased BMI provokes
TP reduction by declining power of all
domains of HRV (VLF, LF, HF) with a
predominance of VLF proportion.

3. TP reduction with declining power of
all domains of HRV (VLF, LF, HF) with a
predominance of VLF proportion increases
with the degree of deviation of BMI.

PROSPECTS FOR FUTURE STUDIES

It is interesting to evaluate the volatility of
spectral parameters of HRV in conditionally
healthy volunteers with normalizing of BMI by
dietary recommendations.
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ASSESSMENT OF CHANGES IN THE DISTRIBUTION RATIOS OF
ULTRA-LOW-FREQUENCY, LOW-FREQUENCY AND HIGH-
FREQUENCY COMPONENTS OF HEART RATE VARIABILITY
DURING THE PACED BREATHING TEST IN PATIENTS WITH
ARTERIAL HYPERTENSION

Golubkina E. O.", Golubkina 0. 0.
'V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
% National Technical University «Kharkov Polytechnic Institute», Ukraine

Were studied the distribution ratios of ultra-low-frequency, low-frequency and high-frequency
components of the heart rate variability (HRV) as an indicator of the state of humoral and autonomic
sympathetic and parasympathetic elements in regulation of heart rate in 35 patients with arterial hypertension
(AH) aged 59 + 5 years in the paced breathing test. Evaluation of spectral parameters of HRV was performed
with the help of hardware and software «Kardiolab» («HAI-Medica»). Patients were divided into 3 groups
according to the degree of power reduction of low-frequency and high-frequency waves of HRV during the
transition from spontaneous breathing to paced one: 1* group- less than 5 times; 2" group — 5-20 times; 3™
group — more than 20 times. Statistical analysis was performed by means of parametric and nonparametric
methods using Microsoft Excel 7.0. It was found that in patients with hypertension was observed prevalence
of humoral effects in comparison with the sympathetic and parasympathetic parameters. The greater was the
contribution of humoral component to the HRV spectrum, the lower was the response of HRV to the
respiratory modulation.

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

OLIHKA 3MIHH PO3IIOALTY CIHIIBBIJHOIEHD YJIBbTPAHU3bKOYACTOTHHX,
HU3BbKOYACTOTHHUX I BUCOKOYACTOTHUX KOMIIOHEHTIB BAPIABEJIBHOCTI
CEPIIEBOI'O PUTMY Y HAIIEHTIB 3 APTEPIAJIBHOIO I'lITEPTEH3ICIO B ITPOBI 3

METPOHOMI3OBAHHUM JUXAHHAM

Tonyékina €. 0.", Tonyékina 0. O.°
! XapkiBchknii HanioHanbHuit yHiBepentet imeni B. H. Kapasina, m. Xapkis, Ykpaina
? HarfioHanbHuil TeXHIYHAH YHIBepcHTeT «XapKiBChKHIl OMITEXHIYHII iHCTHTYTY», M. XapkiB, Ykpaina

Byno BMBYEHO PO3MOALT CHIBBIJHOIICHD YJIBTPAaHU3bKOYACTOTHUX, HU3bKOYACTOTHHUX 1 BUCOKOYACTOTHUX
KOMITOHEeHTIB BapiabenbHocTi (BCP) sk mOKa3HHMKIB CTaHy T'yMOpalbHOI i BEreTaTMBHOI CHMIATHYHUX 1
HapacuMIIaTHYHHX JIAHOK PeryJiisiuii cepreBoro putMy y 35 mauieHTiB 3 aprepiajibHOIO rineprensieto (Al) y
Bili 59+5 pokiB y mpobi 3 MeTpoHOMi3oBaHHMM JuxaHHSAM. OIliHKa cHekTpajdbHuX mnapamerpis BCP
MPOBO/IMIIACS 32 JOIIOMOTOIO ITpOorpaMHo-anapaTtHoro koMmiuiekcy «Kapaionad» ( «XAl-Menukay). [Tanientu
Oynu po3misieHi Ha 3 Ipymu 3a CTYNEHSMH 3HIDKCHHS BiJHOLICHb IOTYXKHOCTEH HH3bKOYACTOTHHUX 1
BUCOKOYAacTOTHUX XBWIb BCP npu mepexoni 31 CHOHTaHHOrO Ha METPOHOMI30BaHHE AMXaHHs: | rpyna —
MEHUI HiX B 5 pa3i; 2 rpyna — B 5-20 pasiB; 3 rpymna — 6inbin Hix B 20 pazis. Craructnuna oOpoOKa TaHUX
MPOBO/IMIIACS MAapaMETPUYHUMHU 1 HeapaMeTpUYHUX MeToJaMu 3 BukopucranHsiMm Microsoft Excel 7.0. Byino
BCTAaHOBJEHO, [0 Yy mnamieHTiB 3 Al crHocrepiraeTbcs Ie€peBakaHHsS TyMOPAJbHUX BIUIMBIB Hal
CHUMIIATUYHUMHU 1 TapacuMnaTHIHuMH. Yum Oinbine BupakeHni BHecok y BCP rymopanbHOi ckianoBoi
CIIEKTpPY, TUM HIXKYe peakiis nmokasHukiB BCP Ha Moxyssmito 1uxaHHs.

K/IFIO90BI CJIOBA: aprepianbHa rinepreHsis, BapiaOeqbHICTb CEpPLEBOr0 PHUTMY, METPOHOMI30BaHE
JMXaHHS

© Golubkina E. O., Golubkina O. O., 2016
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OIIEHKA U3BMEHEHUWS PACIIPEJIEJIEHUS COOTHOIEHUA
YJIBTPAHU3KOYACTOTHBIX, HU3BKOYACTOTHBIX U BBICOKOYACTOTHBIX
KOMITIOHEHTOB BAPUABEJIBHOCTHU CEPJAEYHOI'O PUTMA Y HAHUEHTOB C
APTEPHUAJILHOW TMIIEPTEH3UEN B ITPOBE C METPOHOMM3UPOBAHHBIM JIBIXAHUEM

Tonyoxuna E. A.", Tony6xuna 0. A.°

! XapbKkoBcKkuii HAMOHANBHBIN yHIBepcuTeT uMenn B. H. Kapasuna, r. Xapbkos, YKpauna

? HarpoHambHbIi TeXHHYECKHUIA YHUBEPCUTET «XapbKOBCKUI MOJUTEXHUYECKUNH UHCTUTYT», T. XapbKOB,
VYkpauna

N3ydeHo pacnpeneneHue COOTHOLIEHUH yIbTPAaHU3KOUACTOTHBIX, HU3KOUACTOTHBIX U BBICOKOYACTOTHBIX
KOMIIOHEHTOB BapuabenbHocTH cepiuedHoro purMa (BCP) kak moxasaresieil COCTOSIHUSI TYMOPAJIBHOTO M
BEreTaTUBHBIX CHUMIATUYECKOTO U MAapacUMIATUYECKOTO 3BEHBEB PETYISILIUU CEPIACUYHOTO0 pUTMA Y
35 nmanueHToB ¢ apTepuanbHOi runeprensueii (Al') B Bozpacte 59 + 5 net B mpode ¢ METPOHOMU3UPOBAHHBIM
JaeixaHueM. OneHka chnekTpanabHbIX HapamerpoB BCP mpoBoauinachk ¢ HOMOIIBI0 NPOTrpaMMHO-aNNapaTHOro
komiutekca «Kapnmonad» («XAU-Menukay). [lanmentsl ObUtM pasfeieHbl Ha 3 TPYNIBI IO CTENEHIM
CHIDKEHHS] OTHOILIEHMSI MOILIHOCTEM HHU3KOYAaCTOTHBIX U BBICOKOYACTOTHbIX BoJH BCP mpu mepexone co
CIIOHTAHHOTO Ha METPOHOMU3MPOBAHHOE JbIXaHME: | rpymnma — MeHee ueM B 5 pa3; 2 rpynmna — B 5-20 pa3;
3 rpynna — 6onee yem B 20 pa3. Crarucruyeckas o0paboTKa JaHHBIX NMPOBOAMIACH HapaMETPUUECKUMH H
HerapaMeTpUYeCKUMH METOlaMu ¢ Hcroib3oBanueM Microsoft Excel 7.0. YcTaHoBI€HO, YTO y MAllMEHTOB C
ATl naGmonaercst npeoOnagaHue T'yMOPaJbHBIX BIWSHUH HaJ CUMIATHYECKHMMH M MapacUMIIATHYECKUMH.
Yem Oonbiie BelpaskeH BkiIag B BCP rymopainbHOi COCTaBIISIONIEH CIIEKTpa, TEM HIDKE peakius IoKa3arenei
BCP na MOy sILUIO AbIXaHUS.

K/IIIOYEBBIE CJIOBA: aprepuanbHas TUIEPTEH3Us, BapuaOEIbHOCTh  CEPIACYHOTO  pHUTMa,
METPOHOMU3HPOBAHHOE AbIXaHUE

reflect the sympathetic, parasympathetic and
suprasegmentally influences in the regulation

One of the important pathogenetic links of  of heart rate. HF is characteristic for vagal
hypertension is a violation of the autonomic control of autonomic modulation of heart rate,
balance with a predominance of sympathetic LF — to sympathetic and, to a certain extent,
and humoral effects, reduced activity of  the parasympathetic components of HRV, VLF
parasympathetic components of autonomous contributes to humoral component of HRV
nervous system [1-2]. These changes are spectrum [8].
making a tangible contribution to the severity A paced breathing test allows determine the
of the disease and may complicate the selection  state of autonomous regulation and first of all
of antihypertensive therapy that frequently is  the level of wvagal response at controlled
empirical. The use of heart rate variability respiration [9], and the level of return to its
techniques (HRV) is a valuable addition to the initial state in the final stage of test [10].
standard set of diagnostic procedures in  Therefore, researches in this field are not only
modern medicine that makes possible not only  of theoretical but also of practical interest and
to assess the severity of pathological changes  allow determine the pathogenetic links of
in the autonomic regulation [3-5], and take  hypertension in each individual patient, and
them into account in the prescription of  thus provide opportunities for more effective
antihypertensive drugs, as well as dynamically  and targeted therapy in these patients.
cont'rol the ﬁlnctlona.l staFe of the OBJECTIVE
cardiovascular system during patient treatment
[6-7]. The purpose of this article is to determine

Spectral analysis of HRV allows evaluate  the changes in the ratios of distribution of
the frequency  characteristics of the ultra-low-frequency, low-frequency and high-
components of the spectrum and their frequency components in patients with
distribution in influencing the modulation of  essential arterial hypertension in the paced
heart rate, which is particularly important when  breathing test.
examining patients with arterial hypertension.

Spectral indices of heart rate HF, LF, VLF MATERIALS AND METHODS
are defined as high, low and ultra-low- A total of 35 hypertensive patients aged 40
frequency components of HRV spectrum, and to 70 years (mean age — 59 & 5 years).

INTRODUCTION

11
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Inclusion criteria were: hypertension I-I11
degree, stage I-11I with stable angina of FC I-
M1, chronic heart failure FC [-11T I-IIA stage.

Exclusion criteria were: acute myocardial
infarction, unstable angina, chronic heart
failure IV FC, valvular heart disease, implanted
pacemakers, endocrinological diseases
(diabetes, thyroid disease, etc.), exacerbation
of systemic diseases.

Clinical diagnosis of essential arterial
hypertension was determined in accordance
with the recommendations of the Ukrainian
Association of Cardiology [11].

Blood pressure measurement was carried
out by the method of Korotkov using the
tonometer Microlife BP AG1-20.

The study of HRV was performed using the
«CardioLab»  («HAI-Medica»)  computer
software containing the algorithm for
determining the HRV parameters.

The test with the modulated (paced)
breathing with double (visual and sound)
metronome was performed in the supine
position of patients, at the same time and
consisted of 3 stages. 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.

As a result of the test next indices were
evaluated: TP (total power of the spectrum),

LF (low-frequency waves), VLF (very-low-
frequency waves), HF (high-frequency waves),
LF/HF (ratio of the low-frequency waves to
high-frequency waves).

The test results were interpreted on the
basis of international standards (protocols of
the European Society of Cardiology) [8].

Depending on the changes of LF/HF ratio
between paced breathing stage and the initial
stage, reflecting the level of regulatory
capacity of the autonomic nervous system,
patients were divided into 3 groups: the first
group — LF/HF decrease of less than 5 times,
second group — reducing the LF/HF in 5-
20 times, group 3 — LF/HF decrease of more
than 20times in paced breathing stage
compared to the initial one.

In each group clinical and spectral
parameters of HRV were compared and
evaluated in all 3 stages of the paced breathing
test.

The Microsoft Excel 7.0 software was used
in statistical processing of obtained data.
Parametric  statistical data were used.
Authenticities of differences between groups
were evaluated with non-parametric Mann-
Whitney U test. To establish the relationship
between quantities parametric variables was
used Spearman's correlation analysis. The level
of significance was set at p < 0.05.

RESULTS AND DISCUSSION

The results of the comparison of the
distribution ratio of ultra-low-frequency, low-
frequency and high-frequency components in
hypertensive patients are shown in fig. 1 and
tab. 1.

LF/HF<5

M HF, % initial resting stage
B HF, % paced breathing

LF/HF 5-20

78

62

12

LF/HF >20

Fig. 1. The extent of HF index growth in the paced breathing stage
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Table 1

Spectral HRV parameters depending on the reduction LF/HF in the paced breathing test

The degree of reduction of LF/HF in the paced Accuracy of differences
Spectral HRV breathing test between the samples, p
parameters less than 5 In 5-20 times More than 20
times (group 1) (group 2) times (group 3)
Initial resting P12>0,05
values 1357 + 2143 787 + 554 2157 + 2373 P,;<0.01
P,;>0,05
o Paced P,,>0,05
Eh breathing 1376 + 1411 2421 + 3156 4502 + 3988 P,3<0.05
[ values P,3<0.05
Final resting P12>0,05
values 858 £ 612 825+ 391 2201 £2291 P,3<0.05
P,;>0,05
.. . P,,<0,01
Initial resting | 5, 3 30+8 36+ 16 Pry> 0,1
values P,.<005
S Paced P,,>0,05
o | breathing 13+£8 12+4 7+£3 P,;<0.01
— values P,5<0.05
Final resting P12>0,05
values 277 30+13 31+17 P,;5>0,05
P,3>0,05
Initial resting P12 <0.05
67+18 53+15 52+15 P,;>0,05
values Poy> 005
N Paced P,,<0.05
= | breathing |42 16 27+ 14 15+ 12 P,;<0.01
> values P,3<0.01
Final resting P12>0,05
59+11 55+17 59 +21 P,5>0,05
values P> 005
.. . Py, >0,05
Initial resting |, | ¢ 17£11 1247 P,y > 0,05
values P> 0.05
° Paced P,»,>0,05
o breathing |45+ 20 62+16 78 £ 14 P,;<0.01
en values P,3<0.01
Final resting P12>0,05
14+5 15+£11 10+£6 P,5>0,05
values PLy> 005
.. . P,,>0,05
Initial resting | | -, 2,6+18 44+4 P,y<0.1
values P,1<005
3 Paced P,,>0,05
E breathing 0,4 +0,4 0,4+0,8 0,1+0,07 P,;<0.01
— values P,3<0.01
Final resting P12>0,05
2,0+ 0,5 2,8+2 38+1,5 P,3<0.05
values P, <005
At the initial resting stage an autonomic observed in the first group of patients

imbalance with predominance of VLF waves
was observed in all 3 groups, indicating the
presence of enhanced humoral component of
HRV  spectrum. The most pronounced
prevalence of waves of very low frequency was

13

(VLF =67+ 18; P;,<0.05), whereas in the
second and third groups, these values were
53+ 15 and 52 £ 15, respectively. LF/HF ratio
showed fluctuations with increased
involvement of low-frequency parameters of
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HRYV, which was especially pronounced in the
third group (LF/HF =4.4+4, P,;< 0.1, P15 <
0.05). In the 1st group, on the other hand, the
share of the low-frequency component of the
LF spectrum was less pronounced compared to
the 2nd and 3rd groups (P1.; < 0,01, P1.5< 0.05)
and was 15+ 3. High-frequency indices were
approximately at the same level in all groups
with no meaningful significant differences
between the groups — 16+19, 17+ 11 and
12+ 7, respectively in the 1%, 2™ and 3"
groups.

At the stage of paced breathing in third
group of patients was noted the most significant
involvement of parasympathetic components of
HRYV spectrum in response to the controlled
breathing, high-frequency parameter in this
group was observed at the level of — 78 = 14
(P23<0.01, P;3<0.01). In the same group were
observed minimal values of LF compared to the
other groups — 7+ 3 (P,3 < 0.01, P13 < 0.05).
LF/HF has demonstrated also the same

distributions, reflecting vagotonia prevalence in
the third group — 0,1 £ 0,07 (P,3 < 0.01, P15 <
0.01). The extent of growth in the low-
frequency waves of HRV spectrum was
different in all 3 groups, and was as follows: in
the first group — 28, in the second group — 45 %
in the third group — 66 %, thus demonstrating
the unequal levels of autonomous regulatory
capacity in the examined groups.

Fluctuations of VLF waves also showed
different degrees of decline in
suprasegmentally  influences at  paced
breathing: in the third group of patients such
changes were less pronounced - very low
frequency level value decreased by 37 %
compared to the initial resting stage and was
recorded at 15 + 12; while in the 1st and 2nd
groups, this value fell by only 23 % and 26 %,
respectively, and appeared to be 42 £ 16 and
27 £ 14, with significant difference between
the groups Py, < 0.05, P,; < 0.01, P;3 < 0.01
(fig. 2).

LF/HF<5

LF/HF 5-20

B VLF, % initial resting stage MVLF, % paced breathing

52

15

LF/HF >20

Figure 2. The degree of reduction VLF index in paced breathing stage

Correlations  between  changes  of
distribution of VLF and HF waves in paced

breathing stage compared with the initial
resting stage are shown in tab. 2.

Table 2

Correlations between changes of distribution of VLF and HF waves
in paced breathing stage compared with the initial resting stage

Initial stage-paced

Initial stage-paced

Initial stage-paced

breathing Group 1 breathing Group 2 | breathing Group 3
Correlations between increase of HF, r,=-1; r,=-0.074; r,=0.297;
ms” and decrease of VLF, ms’ p <0.001; p > 0.05; p > 0.05;

where ry — Spearman's rank correlation coefficient, p — p-value

14




In the final resting stage there were
detected slight decrease in the proportion of
high-frequency waves of HF in all groups of
patients(13 = 5 —in the st group, 15+ 11 —
in the 2nd, 10+ 6 in the third group of
patients); At the same time, the humoral
involvement was enhanced, demonstrating
increase in VLF waves from 2 % to 7 %,
compared with the initial resting stage and
was recorded at level of 60+ 12, 55+ 17,
59421 in the 1st, 2nd and 3rd groups
respectively. Low-frequency parameter of
HRYV in the third group in the final resting
stage of the breathing test has decreased in
comparison with the initial resting stage by
5% to 31 £17; in the 2nd group LF values
showed no differences from the same values

Series «Mediciney. Issue 31

in initial resting stage (30 + 13), while in the
Ist group, the low-frequency component of
HRV spectrum has increased by 11 % to
27 +£8.

Changes in the total power of the
spectrum are shown in fig. 3 demonstrating a
lack of growth in TP in response to the paced
breathing in the Ist group, while in the
second and third groups of patients this
parameter had a positive growth during the
phase of controlled breathing. In the final
resting stage, a decrease of the total power of
the spectrum compared to initial values in
the 1st group was established; in the 2nd and
3rd groups the value of TP returned back to
the initial level.

5000
4500 —|m LF/HF<5 |
4000 |-
3500 || LF/HF 5-20 I
N
%] 3000 ~|m LF/HF >20 |
= 2500 |- |
1000 | | |—
0
Initial resting Paced Final resting
stage breathing stage

Fig. 3. Changes in the value of total power TP during all stages
of the paced breathing test in three groups of patients

Data, according to which in the initial
resting stage in all groups of patients a
significant rise and even prevalence of
humoral effects were shown, while the ratio
of LF/HF demonstrated shift towards
sympathicotonia, confirms [1, 3, 12—14].

Dysregulation of the autonomous nervous
system has been less pronounced in patients
with higher levels of vegetative regulation, in
which the HRV response to paced breathing
with a predominance of vagal component
was more significant; also there was the
significant increase in the total power TP and
a marked reduction in humoral influences. In
turn, in patients where the regulatory
possibilities of the autonomous nervous
system were reduced was observed
sufficiently  high  level of HRV
suprasegmentally spectral components not
only in the resting (initial) state, but in the

15

stage of paced breathing; the extent of HF
wave growth in this group with controlled
breathing was very small, also there was
found a negative correlation between the
degree of increase of HF waves and reduce
the level of VLF waves at this stage of the
test.

At the final resting stage in patients of all
groups remained disturbed state of relations
between the components of HRV spectrum,
more pronounced in patients with a lower
level of autonomous regulation. The degree
of inhibition of vegetative response to the
groups correlated with excessive activation
of humoral mechanisms of heart rate
regulation.

Increased humoral effects along with the
weakening of autonomous control of heart
rate may exacerbate hypertension, thereby
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adversely affecting the prognosis of the
disease, as evidenced by the study [1, 7, 14].

In accordance with these data defined
violations in the relations between the
spectral parameters of HRV can be a useful
tool for the detection of pathogenetic
components of arterial hypertension, which
can be used for more accurate and careful
selection of antihypertensive drugs [6], and
also to stratify the risk of complications in
hypertensive patients.

CONCLUSIONS

In patients with arterial hypertension
there is a decrease of the total power of the
HRV spectrum with a predominance of
humoral effects in comparison with
sympathetic and parasympathetic influences.
Intensity of these changes depends on the
autonomous control of heart rate regulation:
in patients with reduced regulatory capacity
of the autonomous nervous system there is a
significant prevalence of suprasegmentally
regulatory mechanisms that is characterized

not only by disrupted static, but also dynamic
balance of HRV.

Reduced possibility of regulation of heart
rate can also negatively affect the change in
the total power of HRV spectrum in all
stages of the paced breathing test; in patients
with a decreased level of autonomous
regulation there is a lack of TP growth in
response to controlled breathing, as well as
paradoxical decrease in total power
parameter during the final resting stage of
the test. These changes contribute negatively
in a course of arterial hypertension and are
the poor prognostic factor for its outcome.

PROSPECTS FOR FUTURE STUDIES

Considering the fact that the vagal
imbalance especially along with the
excessive humoral involvement has a
significant share in the pathogenesis and
clinical picture of arterial hypertension thus
influencing on the outcomes of the disease
the further investigation of this topic has not
only theoretical but also practical value.
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CLINICAL AND INSTRUMENTAL CHARACTERISTICS OF
JUVENILE CHRONIC ARTHRITIS EVOLUTION
Lebets I. S.", Zaytseva E. M., Letyago G. V.’

!SI «Institute of children and adolescents health care of the NAMSU», Kharkiv, Ukraine
2 V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The purpose of the study was to investigate the clinical symptoms and evolution of juvenile chronic
arthritis (JCA) at different stages of it development. 39 children with duration of JCA from 6 months to 5
years in age from 2 to 18 years were examined. All patients underwent clinical examination, indicators of
acute phase of inflammation (CRP, sialic acid, seromucoid, glycoproteins), rheumatoid factor, circulating
immune complexes, complement, instrumental methods (X-ray and ultrasound, capillaroscopy of nail bed)
were evaluated. Activity of the disease was estimated by disease activity score (DAS28). Statistically was
determined the relative value (P). It was found that the disease started with monoarthritis (63,37 %). In the
future, in half of the patients was formed oligoarthritis with damaging of large and medium-sized joints
(68,25 %). In the majority of surveyed disease occurred against the backdrop of the minimal activity of the
inflammatory process. On the stages of evolution recurrence of arthritis were observed in one third of
children. If duration of the sickness is more than 5 years, it has become less frequent, than in previous years.
The absence of clinical and radiographic manifestations of JCA after the abolition of medical treatment within
one year, became the basis for the assumption that the disease remission, which was on the third year of the
disease 25,93 %, on the fourth — 33,33 %, on the fifth — 36,36 %. The absence of radiographic signs of bone
destruction, disability of patients allows interpreting JCA as a positive option of chronic juvenile idiopathic
arthritis.

KEY WORDS: juvenile chronic arthritis, juvenile idiopathic arthritis, children

KJITHIKO-THCTPYMEHTAJIBHA XAPAKTEPUCTHUKA EBOJIIOIII FOBEHLJILHOTO
XPOHIYHOI'O APTPUTY

Jlebeyn 1. C.I, 3aityesa €. M.I, Jlemszo I'. B.
" IY «lHCTHTYT OXOpOHH 310poB’s iteii Ta mimnitkis HAMHY», m. Xapkis, Ykpaina
* XapkiBcbkuii HanionansHuit yaisepcurer iveni B. H. Kapasiuna, m. Xapkis, Ykpaina

Mertoro mociipkeHHs Oyi0 BUBYCHHS KIIIHIYHOI CUMIITOMATHKH Ta €BOJIONII IOBEHITFHOTO XPOHIYHOTO
aptputy (FOXA) Ha pizHuX eramax po3Butky. O6ctexxkeno 39 miteit 3 FOXA TpuBaicTiO Bif 6 MicAIiB 10
5 pokiB, BikoM Bix 2 10 18 pokiB. Y BCiX XBOPHX MPOBOIMIN KIiHIYHE 00CTEKEHHSI, OI[IHIOBAJIUCS TTOKA3HUKH
roctpoi ¢asm 3anmanenns (CPB, cianoBi KHCIOTH, CEPOMYKOIM, TIIKOMPOTEiAM), peBMaTOiMHUN QaxTop,
UPKYJIIOI0OYM  IMYHHI ~ KOMIUIGKCH, KOMIUIEMEHT, 3aCTOCOBYBAJHCS  IHCTPYMEHTAIbHI  METOIU
(peHTreHONOTIUHEe Ta YIBTPa3BYKOBE JTOCIIHKCHHS, KaIUIAPOCKOITisI HIFTHOBOTO JIoXka). [IpoBoanIach omiHka
aKTHBHOCTI XBopoOu disease activity score (DAS28). CratrcTHdHO BHM3HAuYajdW BimHOCHY BenwuuHy (P).
BceranoBneHo, mo 3axBOPIOBaHHA HEPIAKO MOYMHANoOCs 3 MoHOoapTputy (63,37 %). Hanmami y mosmoBuHHK
XBOPHX (POPMYBaBCS OJITOAPTPUT 3 MOMIKOHKEHHSIM BEIHKUX 1 cepenHix cyrioliB (68,25 %). ¥V binmpmocTi
obcrexeHnx mepedir xBopodbu OyB Ha (OHI MiHIMaIbHOI aKTHBHOCTI 3amajlbHOTO Tpolecy. Ha eramax
€BOJTIOIIIT PEIUANBY apTPUTY CHOCTEpIiraiucs y TpeTuHu aited. [Ipu TpuBaIoCTi XBOpoOH 5 pOKiB BOHH CTaJIH
MEHIII YaCTHMH, HiX Yy TIONIepeIHI POKH. BiICyTHICTD KIIIHIYHUX Ta PEHTTEHOJIOTIYHUX MposiBiB FOXA micist
BiIMIHH MEIWKaMEHTO3HOTO JIIKYBaHHS MPOTATOM OJHOT'O POKY CTaja MiJCTaBOO IS TPAKTYBAaHHS KIIiHIKO-
nmabopaTopHOi peMicii 3aXBOPIOBaHHS, SKa CKJIaja Ha TPEThOMY pomi xBopobm 25,93 %, derBepTroMy —
33,33 %, m’satomy — 36,36 %. BincyTHICTE pPEHTTEHOJOTIYHMX O3HAK MECTPYKIii KICTOK, iHBaigu3aril
xBopux TpakTye FOXA, K eBHUI XpOHIYHUN MO3UTUBHUIN BapiaHT I0OBEHUILHOTO 11I0MATHYIHOTO apTPHTY.

K/TIOY9O0BI C/IOBA: 10BeHIUTbHUN XPOHIYHUH apTPHT, IOBEHUTLHUH 1M10TAaTUIHUN apTPHUT, TiTH
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KJIMHUKO-UHCTPYMEHTAJIBHASI XAPAKTEPUCTHKA 9BOJIIOIINHN
IOBEHUJIBHOTI'O XPOHUYECKOI'O APTPUTA

Jebey H. C.\, 3aiiyesa E. H.', Jlemszo A. B.
'y «MHCTUTYT OXpaHbl 310pOoBhs AeTel U noapoctkoB HAMHYVY », r. XapbkoB, Ykpanna
2 XapbKoBCKHI HalMOHAIBHBIM yHUBepcuTeT nMenu B. H. Kapasuna, r. XapskoB, Ykpanna

Lenpto wuccienoBaHust ObLIO M3YYEHHE KIMHUYCCKOH CHMIITOMAaTHKH W OSBOJIOIMH IOBEHWJIBHOTO
xponnueckoro aprputa (FOXA) nHa pasHeix oramax pasButus. OOcnemoBano 39 nmereit ¢ IOXA
MPOJIOJDKUTEIBHOCTEI0 OO0JIE3HH OT 6 MecsieB 10 S Jer, B Bo3pacte oT 2 a0 18 jper. Becem OombHBIM
MPOBOJIMIIN KIIMHMYECKOE 00CiIeloBaHre, OLIEHUBAJIN MTOKa3aTen ocTpoil ¢asbl Bocnanenus (CPb, cuanosele
KHCJIOTBI, CEPOMYKOU/, TIIMKONPOTEH IbI), PEBMATOUIHbIH (HaKTOP, IUPKYIUPYIONIIE HMMYHHBIE KOMIUICKCHI,
KOMIUIEMEHT, NPUMEHSUIUCh HWHCTPYMEHTAJIbHBIE METOIbl  (PEHTTEHOJOTMYECKOe U yJIbTPa3BYKOBOE
UCCle/IOBaHNe, KalWUIIPOCKONHNs HOrTeBOro Jioxka). [IpoBoamnace oneHka akTHBHOCTH Ooiye3nu disease
activity score (DAS28). CraTucTiyecku Omnpenensuii OTHOcuTelbHylo BenuuuHy (P). YcraHoBieHo, 4to
3a0oJieBaHNEe HAYMHAJIOCh ¢ MOHoapTpura (63,37 %). B nanbHeiimeM y 1onoBuHBI 00JIBHBIX (OPMHUpPOBAICS
OJIUTOAPTPUT C MOBPEKICHUEM KPYITHBIX U CPEAHUX CycTaBoB (68,25 %). Y OONMbIIMHCTBA 0OCICIOBAHHBIX
6oJie3Hp NpoTeKasa Ha (POHE MUHMMAIILHOIM aKTMBHOCTH BOCHAJIMTEILHOTO Hpolecca. Ha stanax sBomonuu
peUMAMBEL apTpUTa HAOIIOJAUCh Y TpeTH aeTei. [Ipu nmponoipkurensHOCTH O0Ie3HU OoJiee 5 JIeT OHM CTajIH
MEHee 4acThIMU, YEM B IpeAbLaylue roasl. OTCyTCTBUE KIMHUYECKUX U PEHTIEHOJIOTHYECKUX MPOSBICHUN
IOXA mnocne oTMeHBl MEOMKAMEHTO3HOTO JIEYEHUs B TEUEHHE OJHOrO roja CTajla OCHOBaHMEM JUis
TPE/IOIOKEHUS. O PEMHCCUHM 3a00JICBaHWs, KOTOpas COCTaBWJa Ha TpeTheM roay Oone3nu 25,93%,
gerBepToM — 33,33 %, maTtoM — 36,36 %. OTcyTcTBUE PEHTI€HOJIOIHMUECKUX MPU3HAKOB JAECTPYKIUHN KOCTEH,
WHBAJIUAM3AIUU OOJBHBIX MO3BOJIsET TpakToBaTh FOXA, Kak HEKUH XPOHUYCCKHUH MOJIOKUTEIBHBINA BapHAHT
IOBEHUWJIBHOTO UAMONAaTUYECKOTO apTPUTA.

K/TIOYEBBIE C/IOBA: 10BeHUIbHBII XPOHUUECKUI apTpUT, FOBEHWJIbHBIN HIUONATUUECKHH apTpHT,
JeTu

formation [5, 7]. However, JCA is not foreseen
in the existing part of JIA terminology.

OBJECTIVE

INTRODUCTION

Juvenile idiopathic arthritis (JIA, a term was
introduced in 1997 by EULAR) is a
heterogencous group of diseases that mainly
tends to progressive flow and affects the quality
of life of a sick child [1-4]. An important
feature is their destructive joint damage that
determine prognosis [1, 5-6]. There are three
clinical variants of JIA debut: systemic,
polyarticular and oligoarticular. Among the
latest subtypes were detailed persistent (with

The purpose of the study is to improving
diagnosis and prognosis of JCA based on the
examination of the evolution of symptoms and
disease in various stages of development.

MATERIALS AND METHODS

In clinic SI «Institute of children and
adolescents health care of the NAMSU»

damaging in less than 5 joints throughout the
disease) and common (arthritis develops in more
than 4 joints after 6 months of illness), also
psoriatic arthritis, arthritis associated with
enthesitis, other arthritis [7-9].

In initial stages of JIA different options,
clinical symptoms in the further evolution so
often characterized by considerable similarity of
symptoms, making it difficult not only for
diagnose, but also for right treatment [2, 5, 10].
Especially in this respect stands juvenile chronic
arthritis (JCA). This term is used since 1977 by
EULAR in case when it is impossible to
establish a particular nosology, or when it is
possible to predict that disease is in the stage of
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39 children with JCA lasting from 6 months to 5
years and aged from 2 to 18 years were
examined. The average age was 9,85+ 0,67
years. Duration of illness was up to one year in
20,51 % of cases, two years — 25,64 %, three
years — 30,77 %, four years — 7,69 %, five years
— 17,95 %. Among patients with JCA were more
females (53,85 %).

Diagnosis was guided by X International
Classification, unified clinical protocols of
medical care for children with juvenile arthritis
No 832 from 22.10.2012 approved by the
Ministry of Health of Ukraine, classification of
juvenile idiopathic arthritis (ILAR; 1997, 2001).
All sick children were examined including
clinical, biochemical, immunological,
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radiological, ultrasonic methods. Activity of
disese was assessment by disease activity score
— DAS28, radiographic signs in joints by
Steinbrocker scale.

Changes of articular apparatus structures
were determined by ultrasound (US) according
to developed protocols. All patients were
analyzed by acute phase parameters (CRP, sialic
acid seromucoid, glycoproteins), rheumatoid
factor (RF), circulating immune complexes
(CIC) (screening test), complement (by Chudo-
mels in modification of Kondrashova N. 1.,
1974).

State of microcirculation in children with
JCA was determined by capillaroscopy of nail
bed. The method was performed in the morning
before a meal in ambient temperature near 20—
22°C by capillaroscope M-70A with a
magnification in 28 times that allowing to
measure the object with an accuracy of
0,05 mm.

All patients during active manifestation of
JCA received nonsteroidal anti-inflammatory
drugs (diclofenac 2,5-3 mg/kg/day). 34,12 % of
patients received glucocorticoids intraarticular.
72,50 % persons appointed by the disease-
modifying drugs, including sulfasalazine
30 mg/kg/day.

The study was conducted during the initial
investigation of patients in the clinic SI
«Institute of children and adolescents health care
of the NAMSU» and in the dynamics within five
years of the disease.

Statistical analysis of the results was carried
out by using the application Statgrafics-5 with

the definition of relative wvalue (P) of
investigated characteristics.
RESULTS AND DISCUSSION

Debut of articular manifestations in children
has been presented mostly by monoarticular
lesions (63,37 %). Changes were observed
mainly in large and medium-sized joints. The
most vulnerable were joints of the lower
extremities — knees (60,93 %), significantly
lower — shins (9,75 %) and hipbones (9,75 %).
Sometimes can be affected radiocarpal joints
(7,31 %) and small joints of hands (2,43 %).
Twoness of involving joints was observed in
21,93 % of patients. Articular syndrome was
characterized by swelling of the joints with
deformation (73,12 %), pain during active
(39,77 %) and passive movements (43,87 %).

Noteworthy was the presence of morning
stiffness in a small proportion of patients
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(17,06 %), which was mainly short-term. At
4,87 % of patients was diagnosed by regional
hypomyotrophy. Mostly, it was manifested in
children with a history of illness for more than
15 months. The functional ability of joints
suffering mainly on the background of pain.
However, even with a steady arthritis limits of
movement had little expression and were easily
reversible. Given the potentials impact of
connective tissue dysplasia to the appearance
and evolution of the disease, which has been
studied, each patient was determined by signs of
hypermobility of joints (GMJ). It was found that
it was observed in 30,77 % of children. It was
revealed that GMJ prevailed in the age group 6-
15 years (73,12 %) and limitation of movement
was absent in the presence of GMJ.

According to the assessment of pathological
process by DAS28 activity index low activity
was diagnosed in 17,06 %, average — in 15,60 %
of patients. In remaining patients process wasn't
active.

Acute phase indicators including ESR and
CRP were mostly normal (82,87 % and 78,00 %
respectively), elevated in patients with
polyarthritis and olihoartrytom (14,62 % and
19,50 % respectively). Indicators of RF, CIC
and complement didn't have deviations from
normal.

According to ultrasound investigation signs
of synovitis were detected in 78.00 %. Synovitis
was determined by the presence of clinical signs
of arthritis. In patients with a longer history of
pathological process were detected changes of
synovial membrane in the form of thickening
and proliferation (12,18% and 14,62%
respectively).

Radiographic changes in the joints at the end
of the first year were found in the half of
patients. Mainly it was defined as epiphyseal
osteoporosis (49,68 %).

In JCA wvascular changes (81,32 %) were
found in a small number of vessels in the form
of tortuosity, uneven caliber, occasionally - as
ischemic zones and single aneurysms (14,75 %).
Intravascular  disorders (58,44 %)  were
characterized by the rise mainly in venules with
slowing of blood flow and fine-grained
aggregation of red blood cells. Perivascular
background was involved in the pathological
process in 24,91 % of cases as a pale color.
Microcirculatory disorders were nonstable, they
were decreased with elongation of disease
duration and remission and then appeared in the
exacerbation of the pathological process.



JCA in children 1is characterized by
propensity to recurrence of the pathological
process. Signs of re-arthritis in stages of the
evolution of the disease remained shorter than in
the debut and developed in previously damaged
as well as in healthy joints. Relapses of arthritis
were observed in one third of children and were
more recorded in the second and third years of
the disease (42,11 % and 40,74 %). In five year
follow-up it has become less frequent than in
previous years.

On stages of an evolution of the articular
syndrome took place a shift in the ratio of the
amount of joint damage (monooligopolyartritis)
to oligoarticular defeats. At the end of the
observation significant impairment of joint
function was not occurred.

Analysis of clinical symptoms and laboratory
and instrumental data in the second year of the
disease showed that against a background of
minimal activity of the inflammatory process in
the majority of patients still have been defeat of
large and medium-sized joints (68,25 %).
Radiological changes at this stage of the disease
were detected in 57,89 % of children and
manifested as osteoporosis.

In earlier studies of Lebets 1. S. was shown
that the clinical course of JCA is characterized
by low activity of the inflammatory process,
monooligoarticular lesions, arthritis of the knees
and ankle joints that persists for a long period of
time (4 months or more), relapsing of disease
without progression of articular syndrome [11].
In article of Salugina S. A. [12] presents clinical
and radiological signs of JCA in children, who
are in general agreement with our data.
Especially it concerns such important features as
a low frequency of symmetrical lesions of small
joints, muscular atrophy, morning stiffness and
the presence of osteoporosis in the majority of
patients. We have found that despite the relapses
of JCA on the third or fourth year, in third part
of patients was presented complete regression of
clinical and ultrasound changes in the joints, and
in the five-year history in 54,55 % of patients.
However, radiological signs of the disease
(osteoporosis) were remained respectively in
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CLINICAL CHARACTERISTICS OF THE TYPES OF DAILY BLOOD
PRESSURE PROFILES IN PATIENTS WITH ARTERIAL
HYPERTENSION DEPENDING ON THE SELECTED ABPM INDEX

Petrenko O. V., Martynenko O. V., Yabluchansky M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The frequency characteristics of the clinical signs of arterial hypertension (AH) according to the daily
profile type of systolic (SBP), diastolic (DBP) and pulse (PP) blood pressure were studied. The data showed a
significant difference in the frequency of occurrence of AH clinical signs, depending on the type of daily
profile of SBP, DBP, and PP. It was concluded that in patients with AH determination only SBP daily profile
of is not enough, it's necessary to take into account the types of DBP and PP daily profiles also.

KEY WORDS: ambulatory blood pressure monitoring, systolic blood pressure, diastolic blood pressure,
pulse pressure, daily blood pressure profile

K/ITHIYHA XAPAKTEPUCTUKA THIIIB JOBOBOI'O ITPO®LIIO
APTEPIAJIBHOT'O TUCKY Y ITAIIEHTIB 3 I'ITMIEPTOHIYHOIO XBOPOBOIO
3AJIEZKHO BIJ OBPAHOT'O IHAEKCY JIMAT

Ilempenko O. B., Mapmunenko O. B., Aonyuancoxuii M. 1.
XapkiBcbKui HanioHansHUK yHiBepcuteT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

BuBdeHO YacTOTHI XapaKTEpUCTUKU KIIHIYHUX O3HAK TinmepToHiuHOi XBopoOu (I'X) 3amexHO Bin THITY
nobosoro nmpodino cucromunoro (CAT), giacromunoro (JIAT) ta mynscoBoro (ITAT) apTepiallbHOTO THCKY.
OTpuMaHi JaHi BHSABWJINA CYTTEBY PI3HHUINIO YaCTOT 3YCTPIUaEMOCTi KIiHIYHMX 03HaK ['X B 3alIe)HOCTI Bif
tumy no6osoro npodimo CAT, JJAT ta [TAT. 3pobiaeHo BUCHOBOK PO Te, 10 y MmarieHTiB 3 ['X BU3HaYSHHS
OoJHOTO TiNbKK AoGoBoro mpodimo CAJl HemocTaTHhO, HEOOXiMHO BPaxOBYBATH TAKOX 1 THUIH JOOOBOTO
npodimo AT i [TAT.

K/TIO90BI CJIOBA: ambulatory blood pressure monitoring, systolic blood pressure, diastolic blood
pressure, pulse pressure, daily blood pressure profile

KIIMHUYECKASA XAPAKTEPUCTUKA TUTIOB CYTOYHOI'O TIPODUJIA
APTEPUAJIBHOT'O JIABJIEHUSA Y MAIIMEHTOB C THHEPTOHUYECKOM
BOJIE3HBIO B 3ABUCUMOCTH OT BBIBPAHHOT'O HHIAEKCA CMA/]

Ilempenko E. B., Mapmuinenxo A. B., Aonyuanckuii H. U.
XapbKkoBcKuil HaMOHANbHEIN yHUBepcuTeT uMeHH B. H. Kapasuna, r. Xapbkos, YkpanHa

M3ydeHpl 9acTOTHBIC XapaKTEPUCTHKH KIMHWYECKHX TPU3HAKOB rumneproHudeckoi Oonesnu (I'b) B
3aBUCHUMOCTH OT THTa cyTodHOro npodwis cuctonundeckoro (CAJ), nmactommyeckoro (JIAl) u mynbcoBoro
(ITAl) aprepmansHOrO maBieHUs. llodydeHHBIE MaHHBIE BBIABIIIM CYIIECTBEHHOE pAa3iW4Yde YacTOT
BCTPEUaEMOCTH KIMHUYECKUX Npu3HakoB I'b B 3aBucuMocT OT THma cyrodHoro nmpoduns CAJl, JAH u
ITAl. Cnenan BBIBOJ O TOM, 4TO y manueHToB ¢ ['b onpenenenus ogHOro ToiabKo cyTouHoro nmpodwmis CAJL
HEZ0CTAaTOYHO, HEOOXOUMO YUHTHIBATh Takke U THI cyTouHoro mpoduis JJA u TTAJI.

KITIOYEBBIE CJIOBA: cytouyHO€ MOHUTOPUPOBAaHWE apTEPUATBHOTO JIaBJICHHS, CHUCTOJIUYECKOE
apTepHajbHOE JaBJCHHE, JHACTOJIMYECKOE apTepUajbHOE JaBiICHHE, IyJbCOBOE JABJICHHE, CYTOYHBIH
npoduib apTepHaNTbHOTO TaBICHHS

for the diagnosis and prognosis of the arterial
hypertension (AH) [1]. Circadian fluctuations in

Ambulatory blood pressure monitoring blood pressure (BP) estimated by the degree of
(ABPM) is increasingly used in clinical practice its night fall — so-called «sleep-time relative BP
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decline» [2], which in most cases is determined
only for systolic BP (SBP) changes [3, 4], while
the changes in diastolic BP (DBP) and,
especially, the pulse pressure (PP), is given
much less attention. At the same time it was
proved that not only the SBP, but DBP and [5]
and, moreover, PP [6] are important predictors
of outcomes and success of BP control in AH.
We have previously shown that the
distribution of occurrence frequency of the daily
profile types of SBP, DBP and PP in patients
with hypertension is significantly different [7].

OBJECTIVE

To compare occurrence frequency of the
AH clinical characteristics depending on the
daily profiles of SBP, DBP, and PP in patients
with hypertension to clarify their values in AH
diagnosis, prognosis and treatment.

MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic Ne 24 53 patients with essential
hypertension were examined. The study
involved 22 men (42 %) and 31 women (58 %).
Average age 57+ 10 years. The average
duration of AH 8 £ 6.5 years. Newly diagnosed
AH was detected in 6 patients (11 %). AH of
stage 1 was diagnosed in 11 patients (21 %),
stage Il — in 31 (58 %), stage IIl —in 11 (21 %).
AH of 1 grade was determined in 21 patients
(40 %), grade 2-27 (51%), grade 3-5
(9 %). Heart failure (HF) was diagnosed in the
40 cases (75 %): HF stage I — 31 (58 %), HF
stage IIA —in 8 (15 %), HF stage IIB — 1 (2 %),
I functional class (FC) of HF was determined in
16 patients (30 %), Il FC — 22 (41 %), Il FC - 2
(4 %); coronary heart disease (CHD) — 42 cases
(79 %): stable angina (I-III FC) — 8 (15 %),
postinfarction cardiosclerosis (PICS) — 3 (6 %),
focal aterosclerotic cardiosclerosis (ACS) — 33
(62 %). SBP profile of «dipper» type was set in
22 patients (42 %), «nondipper» — in 25 (47 %),
«nightpicker» — in 3 (6 %) and «overdipper» in
3 patients (6 %). DBP daily profile of «dipper»
type was defined in 17 cases (32 %),
«nondipper» — 16 (309%), according to
«nightpicker» — in 2 (4%) and «overdipper» — in
18 cases (34 %). PP profile of «dipper» type was
diagnosed in 4 patients (8 %), «nondipper» — in
18 (34 %), «nightpicker» — in 29 ( 55 %) and
«overdipper» — in 2 patients (4 %).

Diagnosis of AH was made according to the
recommendations of the Association of
Cardiologists of Ukraine (2007), the European
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Society of Hypertension and the FEuropean
Society of Cardiology (2013), the Expert
Committee of the World Health Organization
(WHO) and the International Society of
Hypertension (1999), generalized and stated in a
Standardized Clinical Protocol of the primary,
emergency and secondary (specialized) medical
care «Arterial hypertension» (2012) [8].

CHD diagnosis, stage and functional class of
HF was made on the basis of Ukrainian Heart
Association recommendations on classification,

diagnosis and treatment of cardiovascular
diseases (2007) [9].

Exclusion criteria were secondary
hypertension, hemodynamically  significant

valvular heart disease, cardiomyopathy of any
genesis, heart failure stage 11, FC IV by NYHA,
any acute condition (infection, trauma, surgery)
within the previous 3 months, chronic diseases
in stage of decompensation or exacerbation,
cancer, as well as any circumstances that hinder
the conduction of ABPM.

To determine the daily BP profile the ABPM
was performed using a computer system
«Kardiosens» (HAI Medica, Ukraine) with the
oscillometric method of blood pressure
measurement. The monitoring was performed in
the conditions of patient normal working day;
the cuff was placed at the non-dominant arm
using an appropriately sized cuff. According to
Ambulatory Blood Pressure = Monitoring
International Recommendations 2013 [2], blood
pressure was measured every 15 minutes during
the day and 30 minutes at night. Daytime and
night-time periods were defined based on a
diary, in which participants were asked to record
their activities and sleep times during the
monitoring  session. Editing ABPM, in
accordance ~ Ambulatory Blood  Pressure
Monitoring International Recommendations [2]
if any value outside preset limits (see below)
was detected during a recording, that
measurement was rejected:

— systolic blood pressure (SBP)>250 or
<70 mm Hg,

— diastolic blood pressure (DBP)> 150 or
<40 mm Hg,

— pulse pressure (PP) > 150 or <20 mm Hg,

— heart rate (HR) > 200 or < 20 per minute.

Also ABPM data series were considered
invalid for analysis in the following cases:

— absence of >30% of the scheduled
measurements,

— lack of data for >2 consecutive hourly
intervals,



— if patient maintained an irregular rest-
activity schedule during consecutive 24-h
periods of monitoring,

— if the nighttime sleep span was <6 h or
>12h[2].

To define the daily profile the nocturnal BP
dip was quantified as the relative decline in
mean BP from awake (daytime) to asleep (night-
time) periods, and was calculated for SBP, DBP
and PP separately using the following equation:
((mean awake BP — mean asleep BP)/mean
awake BP) x 100 %. Depending on the value of
this ration 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 [2].

We determined the frequency ratio of the
clinical characteristics of AH for each of the
types of daily profile, depending on the selected
index ABPM, and compared within the groups
of SBP, DBP, and PP profiles.

Calculation of ABPM indices was performed
using «Kardiosens» program. Data were
analyzed with the software «Microsoft Office
Excel 2010» and «STATISTICA», with the
clinical signs frequency of occurrence
assessment in percents (P) + standard deviation
of percent Sdp).

RESULTS AND DISCUSSION

In the SBP daily profile structure the dipper
and nondipper types were dominated, similar
in frequency and more than 6 times higher than
the overdipper and night-peaker incidence.

AH 1 degree was more common among
overdippers, and equally less frequently among
the other types of daily profile of SBP. AH 2
degree prevailed among nondippers. AH 3
degree prevailed among night-peakers, it was
about 4 times higher than among dippers and
nondippers. Among overdippers AH 3 degree
was absent.

AH stage I was met with equal frequency
among dippers and overdippers, accounting
about 1/3 of all observations, rarely — among
nondippers and wasn’t met among night-
peakers. AH stage II prevailed among all types
of SBP daily profile, amounting in most cases
more than half of all observations. AH stage 111
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was met among dippers, nondippers and night-
peakers, accounting no more than 1/3-1/5 of
all observations.

Patients with HF, which accounted more
than half of all observations, prevailed among
dippers, nondippers and night-peakers. Among
overdippers patients without HF were
dominated.

More than half of all patients had HF stage 1
with the highest frequency of occurrence
among night-peakers and the lowest — among
overdippers. IIA stage of HF was more
common among night-peakers, it was roughly
more than twice among dippers and
nondippers. Stage IIB was rare and observed
only among nondippers.

The incidence of HF FC I prevailed among
night-peakers, exceeding such index
approximately 2-fold among dippers and
overdippers and 3-fold among nondippers. The
frequency of HF FC II was higher among
nondippers, where it accounted for more than
half of all cases. In groups of dippers and
night-peakers it was met rarely and with with
approximately the same frequency. HF FC III
also was observed rarely and only in
nondippers.

In the DBP daily profile structure dipper,
overdipper and nondipper types were met with
approximately the same frequency, whereas
night-peaker type was extremely rare.

AH 1 degree absolutely prevailed among
night-peakers and accounted for more than half
of all cases among overdippers. The incidence
of AH 2 degree was more common among
dippers, in nondippers it amounted to half of all
observations, in overdippers — a little more than
1/3, and in the night-peakers group AH 2
degree wasn’t observed. AH 3 degree
encountered rarely in all types of DBP daily
profile.

AH stage 1 was observed only among
dippers and overdippers with low frequency.
AH stage 2 prevailed among all four groups,
making up in dippers, nondippers and
overdippers half or more of all cases, and night-
peakers group — 100 %. AH stage 3 was not
common among nondippers and even rarer
among dippers and overdippers.

Patients with  chronic  heart failure
predominated in all types of DBP daily profile,
accounting for more than half of the patients in
each group, peaking among nondippers and
night-peakers.



The incidence of AH clinical characteristics depending on the daily BP profile and the selected index of ABPM

Table. 1.

BP daily The relative number of patients, P (%) + standard deviation of percent, Sd,, (%)
ABPM profile
index AH degree AH stage No HF HF FC HF stage
1 2 3 I 11 111 I 11 11 I IIA I1b
dipper 42 + 45 + 45 + 9+ 32+ 50 + 18+ 27 + 36 + 36 + 0 55+ 18+ 0
49,27* 49,8* 49,8* 28,7 46,6* 50,0%* 38,6* 44,5*% | 48,1* 48,1%* 49,8* 36,8%*
nondipper 47 + 32+ 60 + 8+ 12 + 64 + 24 + 20+ 20+ 52+ 8+ 60 + 16 + 4+
SBP 49,92* 46,6* 49,0* 27,1 32,5%% | 48,0* 42,7* 40,0* | 40,0* 50,0%* 27,1 | 49,0* 36,7* 19,6
night-peaker 6+ 33+ 33+ 33+ 0 67+ 33+ 0 67+47,1 | 33« 0 67+ 33+ 0
23,11** | 47,1 47,1 47,1 47,1 47,1 47,1 47,1 47,1
overdipper 6+ 67 £ 33+ 0 33+ 67 £ 0 67+ |33+47,1 |0 0 33+ 0 0
23,11** | 47,1 47,1 47,1 47,1 47,1 47,1
dipper 32+ 67 + 33+ 0 0 33+ 0 35+ |29+ 24 + 12+ |47+ 12+ 6+
46,68* 47,1 47,1 47,1 47,8* | 45,6* 42,4%* 32,2 | 49,9* 32,2 23,5
nondipper 30+ 31+ 50+ 19+ 0 63 + 38+ 6+ 19+ 75+ 0 63 + 31+ 0
DBP 45,91* 46,4* 50,0* 39,0** 48,4* 48,4* 24,2 | 39,0** 43,3* 48,4* 46,4*
night-peaker 4+19,06 | 100+ |0 0 0 100+0 |0 0 50+£50,0 | 50+ 0 100+£0 | O 0
0 50,0
overdipper 34+ 56+ 39+ 17+ 39+ 50+ 11+ 33+ |39+ 28 + 0 56+ 11+ 0
47,36* 49,7* 48,7* 37,3%* | 48,7* 50,0%* 31,4 47,1* | 48,7* 44,8 49,7* 31,4
dipper 8+ 75+ 25+ 0 25+ 50+ 25+ 25+ | 25+ 50+ 0 50+ 25+ 0
26,42* 43,3* 43,3 43,3 50,0 43,3 43,3 | 433 50,0 50,0 43,3
nondipper 34+ 50+ 33+ 17+ 22 + 61+ 17+ 28+ |39+ 28 + 6+ 56+ 17+ 0
PP 47,36* 50,0* 47,1% 37,3*%* | 41,6* 48,7* 37,3%* 44,8* | 48,7* 44,8* 22,9 |49,7* 37,3**
night-peaker 55+ 28 + 66 + 7+ 21+ 59 + 21+ 21+ | 28+ 48 + 3+ 62 + 14+ 3+
49,78* 44,7* 47,5% 25,3 40,5% 49,3* 40,5% 40,5*% | 44,7* 50,0%* 18,2 | 48,5* 34,5*% 18,5
overdipper 4+19,06 | 50+ 50+ 0 0 50+ 50 + 50+ |0 50 + 0 50 + 0 0
50,0 50,0 50,0 50,0 50,0 50,0 50,0
*p<0.05
**p<0.1
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In all groups patients with HF clinical stage
I dominated, while a clinical stage IIA was
much rarer, and IIB — only in the group of
dippers and with a very low frequency.

HF I FC was more common among night-
peakers, accounting for half of all cases,
prevailed among dippers and overdippers,
though rarely met here than in the group of
night-peakers, and was rare among nondippers.
FC II prevailed in the group of nondippers, met
in half of the cases in the group night-peakers
and was about Y4 of the groups of overdippers
and dippers. FC III observed rarely and only in
the dippers group.

In the structure of PP daily profile the night-
peaker and nondipper incidence absolutely
dominated and the incidence of dipper and
overdipper types were rare.

AH 1 degree was more common among
dippers, in nondippers and overdippers patients
with AH 1 degree accounted for half of all
cases, in the group of night-peakers — %4. AH 2
degree was more common among night-peakers
and overdippers, accounting for half and more
of all cases, and about 2 times rarely observed
among dippers and nondippers. AH 3 degree
met rarely and only in groups of nondippers and
night-peakers.

AH stage 1 met with low frequency in
groups of dippers, night-peakers and
nondippers and was absent in overdippers
group. AH stage 2 prevailed in all groups of PP
daily profile and was half and more of all cases
of observation. AH stage 3 was more common
in the overdippers and 2-3 times rarely in the
other groups.

Patients with  chronic heart failure
predominated in all groups of PP daily profile,
accounting for more than half of all cases in
dippers, nondippers and night-peakers and a
half — in overdippers group.

In all groups HF clinical stage I dominated,
accounting for half and more of all cases. IIA
stage occured much less frequently and was at
all absent in the overdippers. CHF IIB clinical
stage was observed very rarely and only in
night-peakers group.

HF IFC prevailed in the group of
nondippers, was little rare in dippers and night-
peakers and was absent in overdippers group.
FC 1I of CHF prevailed among dippers, night-
peakers and overdippers and was almost 2 times
less common in nondippers. FC III met rarely,
only in groups of nondippers and night-peakers.
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The results obtained with regard to SBP
circadian BP profile generally confirm the data
that the pathological types of circadian BP
profile result in the development of
complications [10], but the AH clinical signs
frequency characteristics, depending on the type
of daily profile of SBP, DBP and PP have not
previously been studied.

Thus, in this study we received the new data
indicating that the frequency characteristics of
AH clinical signs vary not only depending on
the type of circadian blood pressure profile, but
on the selected ABPM index also.
Determination of daily profile of DBP and PP
carries additional information about the course
of the disease and should be performed in all
patients with AH.

CONCLUSIONS

AH 1 degree was more common among
SBP-overdippers, DBP-night-peakers and PP-
dippers, and AH 2 degree — among SBP-
nondippers, DBP-dippers and PP-night-
peakers, which as a whole accounted for more
than half of all cases. AH 3 degree met more
common only among the SBP-night-peakers,
where it accounted for 1/3 of the observations.

The highest incidence of AH stage 1 was
noted in the group of DBP-overdippers. Stage
I prevailed in all groups of patients,
accounting for half and more of all cases, with
minor differences between the groups. Stage
III was more common among PP-overdippers.

Patients with chronic HF prevailed and
accounted for more than half of all cases in the
vast majority of patients groups, with the
highest incidence among SBP- and DBP-night-
peakers and DBP-nondippers. I stage of HF
significantly — prevailed in all groups,
accounting for half and more of all cases. Stage
IHA was more common among SBP-night-
peakers and DBP-nondippers, III stage —
among SAD-nondippers, DBP-dippers and PP-
night-peakers and didn’t exceed 1/10 of all
cases. Chronic HF FC I met with the greatest
frequency in groups of SBP- and DBP-night-
peakers, I FC — in the group of DBP-
nondippers, III FC - among DBP-dippers.

Different frequency ratio of AH clinical
signs dependently of SBP, DBP and PP daily
profiles requires that in AH diagnosis,
prognosis and monitoring of treatment all their
multitude should be taker into consideration,
but not only SBP diurnal profiles alone.
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A REACTION OF HEART RATE VARIABILITY SPECTRAL
PARAMETERS IN THE PHARMACOLOGICAL TEST WITH
MEBICAR IN HEALTHY VOLUNTEERS

Radchenko A. O., Belal S. A. S., Nazarenko E. O.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

On 13 conditionally healthy volunteers aged from 18 to 46 years (mean age — 22+7,6 years) the variability
of the total power (TP, ms2) of the spectrum, very low frequency (VLF, ms2), low frequency (LF, ms2) and
high frequency (HF, ms2) domains of heart rate variability (HRV) in 5 minute intervals of ECG in I standard
lead before and 30 minutes after oral admission of 500 mg of mebicar were evaluated. The data were
processed by methods of nonparametric statistics. No significant changes in TP, VLF, LF, HF HRYV after 30
minutes (maximum time declared by pharmacodynamics action) after administration of 500 mg of mebicar
were noted by us. Accordingly, the effectiveness of mebicar as an adaptogen without evidence-based research
cannot be postulated.

KEY WORDS: mebicar, adaptogen, healthy volunteers, pharmacological test

PEAKIISA CIIEKTPAJIBHUX TAPAMETPIB BAPIABEJIBHOCTI CEPIIEBOI'O PUTMY VY
®APMAKOJIOTTYHIN ITPOKI 3 MEBIKAPOM Y 3JIOPOBUX JOBPOBO.IbIIIB

Paouenxo A. O., benan C. A. C., Hazapenko €. O.
XapkiBcbKui HamioHa bHUM yHiBepcuTeT iMeHi B. H. Kapazina, M. XapkiB, Ykpaina

Ha 13-tu yMOBHO 310pOBUX JHOOpPOBOJIBIAX Yy Billi Bix 18 mo 46 pokis (cepenniii Bik — 22 + 7,6 pokiB)
oLiiHEHA MiHIMBICTB 3aranbHOi moTykHocTi criextpa (TP, mMc?), moryxHocTeil ayxe Hu3bKouactoTHOro (VLF,
mc?), mmsbkouacrotsoro (LF, mc?) i Bucokouacrormoro (HF, mc®) momeny cmektpa BapiaGenbHOCTI
cepueoro putmy (BCP) B S5-xBumuaamx intepBanmax EKI B I crammaptHOMy BiagBeaeHHi g0 i depe3 30
XBWJIMH TICIS TepopaibHoro npuiiomy 500 mr mebikapy. [laHi oOpoOsivcs MeTogaMHu HemapaMeTpUIHOT
cratuctuku. Jloctoipanx 3mia TP, VLF, LF, HF BCP ugepe3 30 xBwIHMH (IeKkIapoBaHUN 4ac MaKCUMyMy
(hapmakoarHaMivHOi aii) micas npuiomy mMebikapy B 1031 S00 Mr Hamu BimzHadeHo He OyJso. BimmoimHo 10
IbOTO e(EeKTUBHICTh MeOikapy SK amanToreHa 0e3 TPOBEACHHS JOKa30BHX IOCTIKEHb HE MOXe OyTH
MOCTYJIbOBaHA.

K/TIO490BI CJIOBA: mebikap, ananToreH, 310poBi J00pOBOJIbII, (hapMakooTidyHa mpobda

PEAKIIUA CHEKTPAJIBHBIX TAPAMETPOB BAPUABEJIBHOCTHU CEPJEYHOTI'O PUTMA B
®APMAKOJIOTMYECKOM NPOBE C MEBUKAPOM YV 3/I0POBBIX JIOGPOBOJIBIIEB

Paouenxo A. O., benan C. A. C., Hazapenxo E. O.
XapbKOBCKHI HaIMOHANBHBIM yHUBepcuteT umeHu B. H. Kapasuna, r. XapskoB, Ykpanna

Ha 13-tn ycnoBHO 310pOBBIX 100pOBOJIBIIAX B Bo3pacte oT 18 mo 46 jer (cpeanuii Bo3pact — 22 + 7,6
JeT) olleHeHa M3MEHUYMBOCTH 0OmIeil MomHocTH crektpa (TP, Mc?), MOIIHOCTEH OueHb HH3KOYACTOTHOIO
(VLF, mc?), nuskouacrotroro (LF, mMc®) u BbIcokouacToTHOro nomeHa crextpa (HF, mc”) BapuaGenpHOCTH
cepaeunoro purMa (BCP) B S-munytnsix nnrepsanax IKI' B I crannaptHoM oTBenenuu 10 u yepe3 30 MUHYT
nocsie nepopaibHoro npuéma 500 mr mebukapa. JlanHble 00pabaThHIBAICE METOIAMH HelapaMeTpHUYecKoi
cratuctuku. JloctoBepusix usmenenuii 8 TP, VLF, LF, HF BCP cnycrs 30 MmunyT (mekinapupyemoe BpeMs
MakcuMyMa (hapMaKoJANHAMHUYECKOTo AEHCTBUS) TOcie preMa MeOukapa B 1o3e 500 M HaMu OTMEUYEHO He
6b1u10. B cooTBeTcTBUM ¢ 3TUM 3 PEKTUBHOCT MEOMKapa Kak ajanToreHa 0e3 MpOBEACHUs JOKa3aTelIbHBIX
UCCIIEI0BAaHUN HE MOKET MOCTYIUPOBATHCS.

K/IFIOYEBBIE C/IOBA: veduxap, ananToret, 3710poBble J0OPOBOJIbLIEI, (JapMakosornieckas npoda

The global pharmaceutical industry in

INTRODUCTION .
recent years devotes more and more attention
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to various adaptogens that contribute easier
carrying of daily life distress [1].

Mebicar positioned as a drug that can affect
the serotonergic system of the body and exert
anxiolytic, mild sedative and expressed noo-
tropic effect [2-3]. These effects should ensure
the rapid restoration of the balance of the
regulatory systems of the body, however there
is the views about low efficiency of the drug.

Among noninvasive methods to assess
autonomic nervous system regulation of heart
activity measurement of heart rate variability
(HRV) is the most informative and widely used
in clinical practice [4].

Given the direct dependence of the adaptive
capacities of the organism from the state of
regulatory systems [5-6], it is of interest to
evaluate their variability in the pharmaco-
logical test with mebicar in healthy volunteers.

The study was performed as a part of KhNU
research «Development and research of system
of automatic control of heart rate variability»,
Ne registration 0109U000622.

OBJECTIVE

The purpose of the study was to evaluate the
reaction of spectral parameters of HRV in the
pharmacological test with mebicar in healthy
volunteers.

MATERIALS AND METHODS

The study included 13 conditionally healthy
volunteers from 18 to 46 years (mean age — 22
+ 7,6 years). Exclusion criteria were: bad ha-
bits, taking medications during last 3 months,
resting heart rate less than 60 beats/min, blood
pressure less than 100/60 mm Hg.

In accordance with the purpose of the study,
in all volunteers were conducted registration of
HRV before and 30 minutes after oral
admission of 500 mg of mebicar when it [7]
reaches peak concentration in the body and
when it maximum pharmacodynamics action is
declared.

HRV indices were estimated in 5-minute
intervals of ECG in the I standard lead in
computer-diagnostic complex CardioLab 2009:
total power (TP, ms®), powers of very low
frequency (VLF, ms?), low frequency (LF,
ms®) and the high frequency (HF, ms’)
domains of spectrum [8].

Statistical analysis was performed by using
Microsoft Excel. In the table were recorded
average values (M) and standard deviations
(sd) of TP, VLF, LF, HF on each volunteer
before and after ingestion of the drug. The sig-
nificance of differences of each of the indexes
was determined by using the Wilcoxon T-test.

RESULTS AND DISCUSSION

The study included 13 conditionally healthy
volunteers from 18 to 46 years (mean age — 22
+ 7,6 years). Exclusion criteria were: bad ha-
bits, taking medications during last 3 months,
resting heart rate less than 60 beats/min, blood
pressure less than 100/60 mm Hg.

In accordance with the purpose of the study,
in all volunteers were conducted registration of
HRV before and 30 minutes after oral
admission of 500mg of mebicar when it [7]
reaches peak concentration in the body and
when it maximum pharmacodynamics action is
declared.

HRV indices were estimated in 5-minute
intervals of ECG in the I standard lead in
computer-diagnostic complex CardioLab 2009:
total power (TP, ms’), powers of very low
frequency (VLF, ms®), low frequency (LF,
ms’) and the high frequency (HF, ms?)
domains of spectrum [8].

Statistical analysis was performed by using
Microsoft Excel. In the table were recorded
average values (M) and standard deviations
(sd) of TP, VLF, LF, HF on each volunteer
before and after ingestion of the drug. The
significance of differences of each of the
indexes was determined by using the Wilcoxon
T-test.

Table
HRY values before (1) and 30 minutes after (2) reception of mebicar in healthy volunteers (M + sd)
Phases of research

Indexes I 3

TP, ms” 2715,08 + 1800,15 4893,08 + 5046,70
VLF, ms’ 805,54 £ 617,30 1832,23 +2269,48

LF, ms 1217,77+£911,33 2139,69 + 2513,29

HF, ms” 604,23 £471,64 872,23 + 850,55

Notes: * —p < 0,01 against baseline values.
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Mebicar is widely promoted as an effective
means of increasing the body's adaptive
mechanisms that are implemented by the
serotonergic system for the prevention of
chronic distress is constantly growing modern
living conditions [9-10]. These effects should
be mediated in changes of HRYV, which,
however, were unable to confirm in the present
study:  before and 30 minutes  after
administration of 500 mg of mebicar in healthy
volunteers values of TP, VLF, LF and HF of
HRV were not significantly different, which
allows doubt, at least in the quick effect of the
drug on the body's regulatory system and its
effectiveness as an adaptogen without evidence-
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CONCLUSIONS

1. Mebicar in the dose of 500 mg after
30 minutes (declared time of pharmaco-
dynamics action maximum) after a single
admission had no significant effect on the TP,
VLF, LF, HF of HRV in healthy volunteers.

2. Ability to use mebicar as an adaptogen
without evidence-based research cannot be
postulated.

PROSPECTS FOR FUTURE STUDIES

It is interesting to evaluate the volatility of
HRYV parameters in healthy volunteers with a
long reception of mebicar.

based research cannot be postulated.
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HEART ELECTRICAL AXIS a ANGLE VALUES DISTRIBUTION
IN PATIENTS, UNDERGOING PERMANENT PACEMAKER
IMPLANTATION
Voronenko O. S.’, Brynza M. S. ’, Volkov D. E.? Lopin D. 0., Martynenko O. V.’, Yabluchansky M .I1.”

' V.N. Karazin Kharkiv National University, Kharkiv, Ukraine
2SI «Zaycev V.T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

52 patients (24 male and 28 female) aged 71 + 8 years, underwent permanent pacemaker implantation
were included in the study. Analysis of heart electrical axis (HEA) o angle values distribution was carried out
in three dimensions in patience before and after pacemaker (PM) implantation. The data processed in
Microsoft Excel with calculation of the average and it’s standard deviation. Significance of differences in data
before and after PM implantation was assessed using Friedman ANOVA test and Kendall concordance
coefficient. It was found, that a angle values distribution in patients with implanted PM is transformed from a
unimodal to bimodal on the permanent cardiac pacing background. It’s assumed, that a angle changes
resulting due to right ventricular electrode positioning options during PM implantation. Clarification of the
nature of this change requires a special study.

KEY WORDS: permanent cardiac pacing, heart electrical axis

PO3IOJIVIEHHS 3HAYEHD KYTA o EJTEKTPUYHOI OCI CEPLIS Y ITAIIIEHTIB 3
MOCTIMHOIO EJJEKTPOKAPIIOCTUMYJISALIEIO

Boponenko O. C.’, Bpunza M. C.’, Boakos /. €.% Jlonun /1. 0.2, Mapmunenko O. B’.,
Honyuancokuu M. 1.7

! XapkiBchkuii HarlioHansHUH yHiBepcuteT iMeHi B. H. Kapasina, XapkiB, Ykpaina

2 JIY «lucTutyT 3aranpHoi Ta HeBinkinaaHoi Xipyprii HAMH VYkpainu imeni B.T. 3aiinesa », Xapkis,
Ykpaina

O6crexxeno 52 mamienTta (24 donoBika i 28 kiHOK) y Bimi 71 + 8 pokiB, sKi Hmigganucs IMIUTaHTAIT
MOCTIHHOTO eJIeKTpoKapAiocTumysitopa. [IpoBoauBest aHamiz 3MiH pO3MOJUTY 3HAYE€Hb KyTa O €JIEKTPHYHOT
oci cepu (EOC) B Tprox miommHax 10 i Ha Tii nocriifHoi enexrpokapaioctumyanii (EKC). Busuanucs
PO3MO/IiN 3HAYCHb KyTa 0 B MOMYJISALii namieHTiB g0 i micns immianTanii EKC. Jlani o6poonsumics B Microsoft
Excel 3 po3paxyHKOM cepeIHbOro i HOro CTaHAapTHOrO BiIXWICHHS. JJOCTOBIpHICTh BiAMIHHOCTEH B JTaHUX
no 1 micns immanranii EKC ominioBanacst 3 Bukopuctanusm tecry @pinmana ANOVA 1 koedinienra
koHkoppauii Kennana. BusiBneHo, 1o posnozin 3Ha4eHb KyTa o y mamieHTiB 3 iMruiantoBanumu EKC
TpaHCHOPMYEThCS 3 OJHOMOJAILHOIO B OiMomansHe Ha Tii moctiiHoi EKC. JlomyckaeTses, M0 OTpUMaHi
3MiHM KyTa 0. 0OyMOBJICHI BapiaHTaMM MO3MIIOHYBaHHS IPaBOILIYHOYKOBOTO EJICKTPOJA MPH IMIIaHTAaLlii
CJICKTPOKAPIIOCTUMYJISITOpa. Y TOUHEHHSI IPUPOIH 3MiH BUMArae CreliajJbHOro JOCIIIKEHHS.

K/IFIO90BI C/IOBA: nocriiiHa eIeKTpoKapAioCTUMYIISLIS, SIEKTPUYHA BICh CEPILs

PACHPEJEJIEHWA 3HAYEHUH YTJIA o DJEKTPUYECKOM OCH CEPJIIA
Y HAIMEHTOB, IOABEPI'IIUXCA UMIIVIAHTAIIMU ITIOCTOSAHHOI'O
SJIEKTPOKAPIJUOCTUMYJIATOPA

Boponenxo E. C.%, Bpvinza M. C. ', Boaxos /. E.? Jlonun /. A.>, Mapmuinenko A. B,

HAonyuanckui H. H.”

! XapbKOBCKHI1 HAIMOHABbHEIN yHUBepcuTeT uMeHu B. H. Kapasuna, XaprkoB, Ykpanna

2TY «MucturyT obmedt u HeoTnoxHoU xupyprun HAMH VYkpaunsl umenn B. T. 3aiinieBa», Xapbkos,
Ykpauna

O6cnenoBanbl 52 maunmenra (24 MyxuumHbl ¥ 28 JKEHIIMH) B Bo3pacte 71 + 8 ier, moxaBeprumxcs
UMIUIAaHTAlUU TOCTOSIHHOTO 3JIEKTPOKapAHUOCTUMYIATOpa. IIpoBoauica aHanu3 M3MEHEHHMH paclpeneneHus
3HAYeHUH yriia o aekTpuuyeckoit ocu cepaua (DOC) B Tpex IUIOCKOCTAX OO0 M Ha (DOHE IOCTOSIHHOM

© Voronenko O. S., Brynza M. S., Volkov D. E.,
Lopin D. O., Martynenko O. V.,
Yabluchansky M .I., 2016
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anekrpokapaunoctumyasinuu (3KC). M3yyanuch pacnpeneneHus 3Ha4€HU yria o B MOMYJALUU MallUEeHTOB
o u nocne umiuantanuu JKC. Jlanneie obpadateiBamuck B Microsoft Excel ¢ pacueTom cpeanero u ero
CTaHJAPTHOTO OTKJIOHEHUs. JlOCTOBEPHOCTh pasznMuuil B JdaHHBIX 10 U nociae ummiantamun OKC
OLleHMBaJIach C ucnoinb3oBaHueM tecta Ppuamana ANOVA u kosdpduumenra konkoppamuu Kenpana.

Brisneno,

4TO pacnapeacjacHue 3HAYCHUI yria o 'y MallMeHTOB C€ UMIJIAHTUPOBAHHBIMU OKC

TpaHcopMHpyeTcst U3 0THOMOJAIBHOTO 10 B OuMonanbsHoe Ha ¢one nocrosiHHoit DKC. lomyckaercs, 4yTo
NOJyYCHHbIE W3MEHEHHsl yryla o OOYyCJIOBJICHBI BapHaHTaMH ITO3MLHMOHHPOBAHMS MPABOXKETYHL0UYKOBOTO
JNIEKTPOJa INPH HUMIUIAHTALUKM JJICKTPOKAPIUOCTUMYJIATOpA. YTOYHEHHE IPUPOJBI W3MEHEHHH Tpeldyer

CIICUAJIbHOI'O UCCJICAOBaHUs.

KIIFOYEBBIE CJ/IOBA: nocTosiHHAS AJIEKTPOKAPIUOCTUMYJISIIMSL, SJICKTPpUYECKasi OChb cepaLa

INTRODUCTION

The most widely wused and effective
treatment of hemodynamically significant
bradyarrhythmias is permanent cardiac pacing
(CP) [1-3]. It, however, does not solve the
problem  of  associated  cardiovascular
pathologies and requires therapeutic monitoring
[1-2,4].

One of the most important electrophy-
siological parameters of heart condition in a
variety of cardiovascular diseases is a heart
electric axis (HEA) [5]. The most informative
HEA reflection is projection of o angle on the
frontal, sagittal and horizontal dimensions [6].
Unconditional effect on EOS, among other
indicators, provides a permanent pacemaker [7],
but its a little literature on this topic.

OBJECTIVE

Aim of this work is analysis of heart
electrical axis o angle values distribution in
patience, undergoing permanent pacemaker
implantation.

MATERIALS AND METHODS

52 patients aged 718 (M £ sd) (28 —
female, 24 — male) were examined in the
department of ultrasound and instrumental
diagnostics with miniinvasive interventions of
Gl «Zaycev V. T. Institute of General and
Urgent Surgery of NAMS of Ukraine». All
patients were underwent permanent pacing
therapy from 2006 to 2015 in modes: DDD (21
patients) and DDDR (15 patients), VVI
(12 patients), VVIR (5 patients).

Patience younger than 40 years, with
concomitant stable angina IV functional class
(FC), chronic heart failure (CHF) IV FC and/or
stage III with right ventricular (RV) pacing
and/or left ventricular (LV) pacing less than
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50% of all rhythm was excluded from
investigation.

Value of o angle in a frontal, sagittal and
horizontal plane projection was evaluated
before pacemaker implantation and in acute
postoperative period (3—5 days).

Electrocardiography registration were carry
out to all patience on a computer ECG
electrocardiograph ~ «Cardiolab +»  (HAI-
Medica). Computer program «Cardiolab Imp»
(HAI-Medica) were used for measuring an
angle values. The a angle value is evaluated by
the median complex for a 5 seconds period
from 12 standard ECG leads.

5 classes of electrical axis position (EAP)
were allocated according to o angle values:
normal — a = 30-70°, horizontal — o = 0-30’,
vertical a=70-90°, right deviation
a>120", left deviation — a<0. oangle
distribution values were studied in patients’
population in all three dimensions before and
after pacemaker implantation.

The data were processed after formation the
Microsoft Excel wusing standard statistic
procedure (for parametric data: mean — M,
standard deviation — sd, for nonparametric
ones: absolute (n, number) and relative
(percentage of (p, %). The probability of
differences of a angle values before and after
PM implantation was determined using
Friedman ANOVA test and Kendall
concordance coefficient. The expected result is
determined by level of reliability p < 0.05.

RESULTS AND DISCUSSION

o angle values distribution in a frontal,
sagittal, horizontal dimensions before and after
PM implantation in the general population, in
patients with VVI/VVIR and patients with
DDD/DDDR pacemakers are shown in fig. 1.
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Fig. 1. a angle values distribution in a frontal (I), sagittal (II), horizontal (III) dimensions before and
after PM implantation in the general population (A), in patients with VVI/VVIR (B) and patients with

DDD/DDDR pacemakers (C)

o angle values distribution in all patience in
a frontal dimension was unimodal in class of
horizontal EAP before PM implantation (0 to
30°). o angle values distribution became
bimodal during permanent cardiac pacing, with
peaks in classes of EAP displacement to the left
(0. < 0°) and to the right (o> 90°).

o angle values distribution in sagittal and
horizontal dimensions were close to bimodal,
both before and after implantation of the
pacemaker with maxima in classes of normal
EAP (30 to 70°) and horizontal EAP (0 to 30°)
positions, before it’s left (a < 0°) and right (o >
90°) deviation after PM implantation. Installed
changes in a angle values distribution of EAP
with pacemaker implantation in all three
dimensions were statistically significant at
p <0.05.

EAP is an important diagnostic sign of heart
condition in a variety of cardiovascular
diseases, followed by as a ventricular myo-
cardial hypertrophy, intraventricular conduction
disturbances, focal lesions of the myocardium
[8], as a permanent PM implantation [7], and so
its regular assessment has an important clinical
implications. Our data on o angle values
distribution in frontal, sagittal and horizontal
planes in the studied group of patients before
PM implantation characteristic of patients with
coronary heart disease, hypertension, atrial
fibrillation, congestive heart failure, diabetes,
according to literature data [5, 8].

Referring variants we found of two o angle
deviation, and so on EAP, in patients during
permanent cardiac pacing, left and right,
respectively, it can be noted that such data is
not available in the literature. Most likely, the
received changes of positioning options were
seen due to right ventricular pacing electrode
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position, which, however, requires a special
study [9].

The same patterns of change in o angle
values distribution after PM implantation in all
dimensions and most informative it’s projection
onto the frontal dimension give grounds to limit
the results of this plane for practical purposes.

The fact of the transformation of unimodal o
angle distribution in bimodal with a change in
the maximum from the class of normal EAP
highs in displacement for classes of left and
right EAP deviation in the studied group of
patients sets the task to study it’s possible
values in the changing health status of patients
with implanted PM.

CONCLUSIONS

1. a angle values distribution in patients
with implanted PM transformed from a
unimodal to bimodal on the background of
permanent cardiac pacing.

2. Changing of a angle values distribution
in patients with implanted PM occurs in all

three dimensions, turning out the most
informative in the frontal dimension.
3. Determination of a angle values

distribution changes in patients with implanted
permanent PM may have diagnostic value and
therefore requires dynamic control.

4. It’s a quite limited to control o angle
values changes in the frontal plane in clinical
practice.

PROSPECTS FOR FUTURE STUDIES

It seems appropriate to investigate the links
in the nature of changes of heart's electrical
axis position with the health changes in
patients with implanted permanent pacemaker.
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Clinical case
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PASSIONS AROUND PHEOCHROMOCYTOMA

Abiodun M. A., Adegoke E. A., Aduroja A. O., Petrenko O. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A clinical case of arterial hypertension (AH) in patient with family history of pheochromocytoma is
described. Patient has no classical clinical signs and imaging phenotype of pheochromocytoma, but there are a
number of warnings — family history of pheochromocytoma, prevalence of humoral-metabolic regulation and
reduced reaction to the respiratory test, CT-signs of nodular hyperplasia of left adrenal gland — which may
indicate its possible manifestations in the future, and therefore the monitoring is required.

KEY WORDS: arterial hypertension, pheochromocytoma, clinical case

IMPUCTPACTI HABKOJIO ®EOXPOMOILIMTOMUA

Abiooyn M. A., Aoezoke E. A., Adypooica A. O., Ilempenko O. B.
XapkiBchKui HanioHansHUH yHiBepcutet iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Onucanmii  BHUNagok apTepianbHOi Timepten3ii (Al) y marmieHta 3 ciMeHHHMM aHaMHE30M
(dbeoxpomonuTomMu. Y TaIli€HTa BiJICYTHI KJIACHYHI KIIiHIYHI CHMITOMH IIbOTO 3aXBOPIOBAHHS, & TaKOX
XapakTepHi 1 GpeoXxpoMonruToMu 3MiHN Ha KoM toTepHil Tomorpami (KT). OnHak BUSBICHO PsIT O3HAK, SKi
CBiT4aTh TPO ii MOXJIMBHA PO3BUTOK B MaiOyTHbOMY — OOTsDKEHa MO (PEOXpOMOIMTOMI CIaIKOBICTh,
MepeBaKaHHS TYMOPaTbHO-METa00MIYHOT Perymsmii i 3HWKEeHa peakilis Ha auxanbHy mpoOy, KT-o3Hakm
HOIYJIAPHO] Tinepruiasii JiBOro HAIHUPHUKA, Y 3B'SI3KY 3 UMM MAIliEHT MOTPeOy€e CIOCTEPEIKESHHSI.

K/TIO90BI CJ/IOBA: aprepiayibHa TinepTeH3is, GeoXpoMOIUTOMA, KIIHIYHHNA BUTIAZ0K

CTPACTHU BOKPYT' ®EOXPOMOILIUTOMBI

Abuooyn M. A., Aoezoke E. A., Adypooaca A. O., Ilempenxo E. B.
XapbKOBCKHI HaIMOHANBHBIM yHUBepcuteT umeHu B. H. Kapasuna, r. XapskoB, Ykpanna

Omnucan ciy4ail apTepualibHOM TMIIEPTEH3UH y HallMeHTa ¢ CEMEHHBIM aHaMHE30M (DEOXPOMOLMTOMEL. Y
NalMeHTa OTCYTCTBYIOT KJIACCHUECKHE KIMHUYECKUE CHMIITOMBI 3TOTO 3a00JICBaHMsI, a TaKXKe XapaKTepHbIC
JUIst PeoXpOMOLIMTOMBI M3MEHEHHUS! Ha KoMIbtoTepHol ToMorpamme (KT). OxHako BBISBICH psill IIPU3HAKOB,
CBHJICTEJIBCTBYIOIIMX O €€ BO3MOXXHOM pa3BUTUU B OylylleM — OTAroUICHHas 10 (EeoXpOoMOLMTOME
HACJIEACTBEHHOCTh, Npeo0iajaHne TIyMOpPajbHO-METabOIMYEeCKOH peryisiid M CHIDKCHHas peakius Ha
JbIxaresbHylo 1mpoOy, KT-mpu3Haku HOAYISpHOM THMIEpIUIa3MM JICBOTO HAJIOYEYHHWKA, B CBSI3H C YeM
HalUEeHT HYXXAaeTcs B HAOIIOACHHH.

K/IFIOYEBBIE CJIOBA: aprepuanbHas THIEPTEH3UsI, (PEOXPOMOLIUTOMA, KIMHUUECKUN CITydan

Increased blood pressure, tachycardia
episodes and headache of pulsating nature while
Patient D. with arterial hypertension (AH), exercising in the gym.
whose mother suffer from pheochromocytoma

INTRODUCTION

[1, 2], presented to the Department of Internal ANAMNESIS MORBI

Medicine with worrying that his high blood Patient started monitoring himself with a

pressure (BP) can be due to the same problem. home blood pressure monitor at the age of 25
He is 37 years old, employee of the security  after the diagnosis of his mother with

company, in the past - a professional wrestler. pheochromocytoma. BP readings did not

COMPLAINTS exceed 140/90 mm Hg. Since the age of 30
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there were episodes of tachycardia and
headaches during training in the gym. BP levels
periodically increased up to 160/100 mm Hg,
without any accompanying symptoms. In 2014
was examined in National Institute of Therapy
named by L.T.Malaya, where the diagnosis
was made: Essential Arterial Hypertension,
II'st.,, with sympathetic-adrenal paroxysms.
«Normatens» 1 tablet at bedtime and carvedilol
12,5 mg 2 times daily under HR control were
recommended.

In additional questioning weight loss,
episodes of excessive sweating, accompanied
by tremors, fever and headache, and symptoms
of orthostatic hypotension denied. Episodes of
tachycardia and throbbing headache occur only
on a background of heavy physical exertion,
resolved at rest within 20-30 minutes after
exercise discontinuance. BP in these moments
has not been measured. Severity of symptoms
did not change over the last 7 years. BP
measuring is performed occasionally (non-
daily) at home, at rest. When elevated blood
pressure numbers are registered any other
accompanying symptoms are not observed.

Presently episodically takes Normatens
(when SBP > 160) and «Korioly (carvedilol) in
case of tachicardia. Last 2 months didn’t take
any medications.

ANAMNESIS VITAE

Smokes approximately 12 cigarettes per
day. Feeds regularly and adequately. Three
times a week has training in the gym. Denied
drug usage and alcohol intake. Father died of
sudden cardiac death at age 54. Mother alive,
was diagnosed with pheochromocytoma in
2003, not operated.

STATUS PRESENCE OBJECTIVUS

Condition was satisfactory, consciousness
clear, patient was active and not in distress.
Type of body constitution was hypersthenic.
Height — 168 cm, weight — 78 kg, BMI=
27,6 kg/m2. Skin normal pink color.
Peripheral lymph nodes were not palpable.
Thyroid lobes were not palpable; the isthmus
was palpated as a homogeneous smooth cross-
strand, 1 cm wide. Musculoskeletal system
examination was unremarkable. Lungs:
resonant percussion note, vesicular breathing
over the lungs fields, RR 18 bpm. Heart
borders were not extended, heart activity was
rhythmic with HR of 72 bpm. Heart tones are
clear in all auscultating points. No murmurs.
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Blood pressure measured in the supine position
on the left arm — 145/100 mm Hg, on the right
arm 150/105 mm Hg, PS 72 bpm.
2 minutes after the transition to the upright
position BP on both arms 150/100, HR =
78 bpm. Abdomen was of normal size, painless
in palpation. Liver was palpated at the costal
margin, painless. There was absence of
vascular sounds during abdomen auscultation.
Pasternatskiy sign was negative on both sides.
No peripheral edema.

PLAN OF SURVEY:

Full blood count, Urinalysis, Basic
biochemical panel, ECG, Heart Rate
Variability, EchoCG, ABPM, Abdominal

ultrasound, CT scanning of the kidney, adrenal
glands [3].

RESULTS OF INVESTIGATIONS

The white-cell count was 5.2 x 10%1, with
60 % neutrophils, 33 % lymphocytes, 6 %
monocytes and 1%  eosinophils.  The
hemoglobin level was 156 g per liter, the
erythrocytes 5.15 x 10'%/1, and the platelet count
262.7 x 10°/l. Erythrocyte sedimentation rate
was 1 mm/h. The urinalysis was normal. The
basic biochemical panel and liver-function tests
were normal. The total cholesterol was elevated
at 6.67 mmol/l (normal range < 5.2 mmol/l),
very low-density lipoprotein  cholesterol
0.37 mmol/l (normal range up to 0.77 mmol/l),
low-density  lipoprotein  cholesterol — was
elevated at 4.47 mmol/l (normal range up to
3.1 mmol/l), high-density lipoprotein
cholesterol 1.48 mmol/l (normal range 0.9—
1.55 mmol/l), triglycerides 0.83 mmol/l (normal
range < 1.7 mmol/l), atherogenic ratio was
elevated at 3.27 (normal range up to 3.0).

ECG showed sinus rhythm with HR 70 bpm.
Heart axis had horizontal position. A
nonspecific ST-T change in left ventricular
posterior wall was recorded (Fig. 1).

To assess the state of the autonomic nervous
system the breathing test was performed. The
level of neuro-humoral regulation at rest was
low, with the prevalence of humoral-metabolic
regulation. The reaction to the respiratory test

was reduced (Krr: 1.20), with a slight
strengthening of parasympathetic activity
(Fig. 2).

The nature of rhythm regulation at rest (after
deep breathing) indicated a stabilization of heart
rate with the transition of its regulation from the
autonomic nervous system level to a lower



humoral-metabolic level of regulation, which is
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not able to quickly provide homeostasis (fig. 3).
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Fig. 3. Breathing test. Breathing / rest

EchoCG showed data indicative of left
ventricle (LV) hypertrophy — thickening of the
LV posterior wall at 1.56 cm (normal range 0.6-
1.2 cm) and intraventricular septum at 1.55 cm

(normal range 0.6—1.3 cm) along with increased
LV mass at 365.56 g (normal range, men <
183 g) and increased LV mass index at
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194.58 g/m* (normal range, men < 115 g/m’
body surface area). Ejection fraction was 60 %.
According to the ABPM data, on the
background of the absence of antihypertensive
therapy, stable mild systolic 24-h hypertension
with a physiological degree of sleep-time
relative SBP decline and mild stable awake
diastolic hypertension with an excessive fall in
DBP at night, with increased variability of SBP
and DBP in the 24-h period was recorded. DBP
means and variability in SBP and DBP at night
in the normal range. The excess MAP sleep-
time fall on the background of the normal range
during the night and increased - during the day
was recorded. Pulse pressure exceeds normal

levels during the whole period of monitoring,
with a predominance of nocturnal values over
the awake ones and the formation of a PAD
daily profile of night-peaker type (Tab. 1, 2).
Abdominal ultrasound was unremarkable.
Abdominal CT scanning showed adrenal
glands, located in a typical place, the right
adrenal gland was not enlarged, legs up to
3 mm thick, with clear contours, homogeneous
structure. The left adrenal gland was of normal
size, with irregularly thickened legs from 3 to
8 mm, with clear contours, homogeneous
structure. The surrounding fatty tissue was not
changed (Fig. 4, 5). Conclusion: CT-signs of
nodular hyperplasia of left adrenal gland.

MDC LUX Kharkov
Emotion 16 (2010)

Fig. 4. Left adrenal gland indicated with arrows
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MDC LUX Kharkov
Emotion 16 (2010)

Fig. 5. Left adrenal gland indicated with arrow

Table 1
ABPM means*
Indices Patient data | Normal Ranges
24-h PERIOD
SBP, daily mean, mmHg 142 No more then 130
DBP, daily mean, mmHg 85 No more then 80
MAP, daily mean, mmHg 103 80-95
PAP, daily mean, mmHg 57 Less than 46
SBP time index, % 79.1 Less than 15
DBP time index, % 64.8 Less than 15
SBP variability, mmHg 17.4 No more then 15
DBP variability, mmHg 19.9 No more then 14
MAP variability, mmHg 17.9 no generally accepted normal values
PAP variability, mmHg 14.7 no generally accepted normal values
AWAKE MEANS
SBP, awake mean, mmHg 147 No more then 135
DBP, awake mean, mmHg 93 No more then 85
MAP, awake mean, mmHg 110 80-95
PAP, awake mean, mmHg 54 Less than 46
SBP time index, % 84,9 Less than 15
DBP time index, % 81,5 Less than 15
SBP variability, mmHg 16.6 No more then 15
DBP variability, mmHg 17.4 No more then 14
MAP variability, mmHg 14.9 no generally accepted normal values
PAP variability, mmHg 16.0 no generally accepted normal values
ASLEEP MEANS
SBP, asleep mean, mmHg 129 No more then 120
DBP, asleep mean, mmHg 65 50-70
MAP, asleep mean, mmHg 84 80-95
PAP, asleep mean, mmHg 64 Less than 46
SBP time index, % 67,7 Less than 15
DBP time index, % 31,9 Less than 15
SBP variability, mmHg 12,0 No more then 15
DBP variability, mmHg 9,6 No more then 14
MAP variability, mmHg 10,0 no generally accepted normal values
PAP variability, mmHg 7,4 no generally accepted normal values

* SBP — systolic blood pressure, DBP — diastolic blood pressure, MAP — mean arterial pressure, PAP — pulse arterial
pressure
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Table 2
Daily BP profiles*
Indices Profile type Night-time decline, %
SBP Dipper 12,5
DBP Overdipper 29,8
MAP Overdipper 23,3
PAP Nightpicker - 18,5
* SBP — systolic blood pressure, DBP — diastolic blood pressure, MAP — mean arterial pressure, PAP — pulse
arterial pressure
The consultation of endocrinologist, The patient also was recommended to repeat

measurement of fractionated metanephrines and
catecholamines in a 24-hour urine specimen
was recommended.

Endocrinologist conclusion: no data for
pheochromocytoma. Taking into account data
of instrumental methods of investigation,
described above, we still recommended to
check the level of catecholamines and cortisol
in blood and urine.

Motivating with endocrinologist conclusion,
the patient refused any further examination.

Taking into account the available data the
diagnosis was made:

Arterial hypertension, Grade 2, Stage II
(LVH), high risk, with an excessive fall in DBP
at night and physiological degree of sleep-time
relative SBP decline, with reduced reaction on
breathing test, HF 0. Nodular hyperplasia of the
left adrenal gland.

The patient was recommended to maintain a
healthy lifestyle, smoking cessation, decrease
sodium intake, lipid-lowering diet, amlodipine
5mg in the morning protractedly under the
control of blood pressure level.

REFERENCES

the ABPM after 3 months, but at the appointed
time the patient did not come. In a telephone
conversation he said that he feels satisfactory,
according to HBPM his BP is within 130—
140/85 mm Hg, in further examination and
observation he is not interested. It was
recommended to continue amlodipine intake,
monitoring  adrenal  hyperplasia  using
abdominal CT-scanning yearly and
measurements adrenal hormones in serum and
urine.

CONCLUSIONS

Our patient with AH and family history of
pheochromocytoma has no classical clinical

signs and imaging phenotype of
pheochromocytoma [4], but there are a number
of  warnings —  family history of

pheochromocytoma, prevalence of humoral-
metabolic regulation and reduced reaction to
the respiratory test, CT-signs of nodular
hyperplasia of left adrenal gland - which may
indicate its possible manifestations in the
future, and therefore the monitoring is
required.

1. Soltani A. Does this patient have Pheochromocytoma? a systematic review of clinical signs and symptoms
/ A. Soltani, M. Pourian, B.M. Davani // J. Diabetes. Metab. Disord. — 2016 — 15 — 11-23.

2.

Thomas R.M. Endocrine hypertension: An overview on the current etiopathogenesis and management

options / R.M.Thomas, E.Ruel, P.C.Shantavasinkul [et al.] / World J. Hypertens. — 2015 — 5(2) — P.14-27.

Mancia G. 2013 ESH/ESC Guidelines for the management of arterial hypertension: The Task Force for

the management of arterial hypertension of the European Society of Hypertension (ESH) and of the
European Society of Cardiology (ESC) / Giuseppe Mancia, Robert Fagard, Krzysztof Narkiewicz[et al.] //
Journal of Hypertension. — 2013. — Vol. 31, Is. 7. — P. 1281-1357.

Journal of Medicine. — 2007. — 356. — P. 601-610

42

Young W. F. The Incidentally Discovered Adrenal Mass / William F. Young, Jr. / The New England



Series «Mediciney. Issue 31

UDC 616.127-005.8-048.82(045)=111

MULTICOMPLICATED MYOCARDIAL INFARCTION

Babiy 0. G.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The clinical course of myocardial infarction frequently burdened by a variety of complications, which
largely determine its scenario and prognosis. Despite advances in the management of this disease,
complications can and do occur. These dangers arise from two principal sources: on the one hand, from the
local effects of the lesion and the circulatory depression that follows, and, on the other, from the hazards that
may attend during active treatment.

On example of clinical case is demonstrated severe course of myocardial infarction with development of
multiple complications at different stages, but, ultimately, with a favorable outcome. Early, aggressive, and
judicious treatment of these complications may substantially decrease the morbidity and mortality associated
with this disease.

KEY WORDS: myocardial infarction, complications of myocardial infarction

IHO®APKT MIOKAPAY 3 BE3JITYYIO YCKJIAJHEHb

babin O.I.
XapkiBcbKui HanioHansHUH yHiBepcuteT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Kniniyanii nepebir iHdapkTy Miokapia 4yacTo OOTSDKYETHCS PI3HMMH YCKJIQJIHCHHSMH, SIKI 3HAYHOIO
MIpOI0 BM3HAYaAIOTh HOro cleHapidl i mporHo3. He3Baxkaroun Ha ycIliXu B JIKYBaHHI LIbOTO 3aXBOPIOBaHHS,
YCKJIQHEHHSI MOXKYTb TpPaIUIATHCS 1 TpamusitoThes. LI 3arpo3u BHHUKAIOTH 3 JABOX OCHOBHHX JUDKEPEN: 3
OJTHOTO OOKY — 1€ JIOKaJIbHI e(h)eKTH BOTHHIIA ypasKeHHS 1 MoaJIbIla IEKOMIICHCallisl KpOBOOOITY, 3 1HIIOTO —
1Ie PU3UKH, [IOB'3aHi 3 aKTUBHUM JIIKYBaHHSIM.

Ha npuknaal KIiHIYHOrO BHIIAJKY pPO3IJSLIAETHCS BaKKUi mepedir iHpapKTy Miokapaa 3 PO3BUTKOM
0e3iu ycKJIaJHEHb Ha PI3HMX eTamax, IpoTe, Y KIHLEBOMY MiJCYMKY, 31 CHPHUSTIMBMM KiHLeM. PaHHe,
arpecuBHE 1 pO3yMHE JIIKYBaHHS LIMX YCKJIaJHEHb MOXKE iICTOTHO 3HM3HMTH Ba)KICTh Iepediry i CMEpTHICTB,
TMOB'SI3aH1 3 IIUM 3aXBOPIOBAHHSIM.

K/IFO90BI C/IOBA: indapkt Miokapay, ycKIaaHeHHs iHapKTy Miokapaa

UH®APKT MAOKAPJIA C MHOKECTBOM OCJIOKHEHUM

babuii O. T.
XapbKoBcKUi HallMOHANbHBIM yHUBepcuTeT uMeHH B. H. Kapasuna, r. Xapbkos, YkpanHa

Knuamueckoe Teuenne nHGpapKkTa MHOKapaa 3a4acTyl0 OTATOIIASTCS MHOKECTBOM OCIIOKHEHHH, KOTOPHIE,
B CBOIO OuYepelb, OMPEICHAIOT €ro CieHapuit W mporHo3. HecMoTps Ha NOCTIOKEHHS B JICUCHWH TaHHOM
TIATOJIOTUH, OCJIOXKHEHUS MOTYT M IMPOJOJDKAIOT BCTPEYATHCS. DTH yrpo3bl BOSHUKAIOT U3 JIBYX OCHOBHBIX
WUCTOYHHUKOB: C OJHOW CTOPOHBI — OTO JIOKaJbHBIE J(QQEKTH odYara IMMOpaXEHUS M MOCIEXyIomas
JIEKOMITEHCANNs KPOBOOOpAIIIEHHS, C IPYTO — 3TO OMIACHOCTH, CBA3aHHBIC C AaKTUBHBIM JICUCHHEM.

Ha nmpumepe KIMHIYECKOTO CITydasi pacCMaTPHBACTCS TSKENIOE TeueHNe HHpapKTa MHOKap/ia ¢ pa3BUTHEM
MHOXXECTBA OCJIOXKHEHMI Ha pa3HBIX JTamax, OJHAKO, B KOHEYHOM HTOTE, C OJAarOMpHUATHBIM HCXOIOM.
Pannee, arpeccMBHOE W pa3yMHOE JIEYCHHE STHX OCIIOKHEHHH MOXKET CYINIECTBEHHO CHH3HTH TSKECTh
TEYEHHUS U CMEPTHOCTb, CBA3aHHBIE C THM 3a00JICBaHHUEM.

K/TIOYEBBIE CJIOBA: vabapkT MUOKap/a, OCIOXHEHH HH(DapKTa MUOKap/a

INTRODUCTION tions, whlch largely d'eter.mme its scenario and

prognosis [1]. Complications are different and

The clinical course of myocardial infarction life threatening. Despite advances in the
frequently burdened by a variety of complica-
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management of this disease, complications can
and do occur.

Acute myocardial infarction frequently
takes life in the first hour after a heart attack,
before qualified medical aid is provided. If a
person survives the sudden loss part of the
ventricular muscle due to ischemic necrosis,
there follows a period in which special dangers
threaten each of the physical systems and the
personality itself [2]. These dangers arise from
two principal sources: on the one hand, from
the local effects of the lesion and the
circulatory depression that follows, and, on the
other, from the hazards that may attend during
active treatment [2]. Development of
complications are determined not only by the
size of lesion, but also a combination of
conditions (first of all, the state of the
myocardium on the  background of
atherosclerosis of the coronary arteries, prior
myocardial diseases, presence of electrolyte
abnormalities) [1].The onset of each of these
complications usually results in explicit
symptoms and physical manifestations. Thus, a
basic knowledge of the complications that
occur in the postinfarction period and the
clinical syndromes associated with each, will
allow the physician to evaluate and treat the
complication appropriately. Prompt diagnosis
and therapy are life-saving. Outcome of
patients with myocardial infarction is
determined by the complications that develop
in the early and late stages of the disease.

Main purpose of the doctor to create
conditions for uncomplicated healing of lesion,
prevent inadequate stress response — distress
[3]. The mechanism of complications is always
the same: desynchronization of necrotic and
reparative processes [3].

On example of clinical case is demonstrated
severe course of myocardial infarction with
development of multiple complications: on the
one hand, from the focal necrosis of the heart
muscle and the pump dysfunction that ensue,
and, on the other, from the side effects that
accompany active treatment. In this incident
the severity of complications exceeded the
severity of myocardial infarction itself. It
needed the set of interventions to take out the
patient from such grave condition.

OBJECTIVE

The purpose of this article is to represent
the complications that may arise in the course
of acute MI and demonstrate that various
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therapeutic modalities, both medical and
surgical, should be able to improve not only
symptoms but also survival of the patient.

CLINICAL CASE

65 years old retired male, resident of urban
area.

COMPLAINTS

Patient complain of burning central chest
pain, more than 60 min duration, without any
radiation, nitroglycerine intake doesn’t relief
pain, abrupt onset, severity 7; and dyspnea at
rest, exacerbated by minimal physical exertion

PRESENT ILLNESS

Central chest pain and worsening symptoms
of dyspnea had been appeared abruptly, when
the patient was at home and carried out
household chores. Patient took nitroglycerine
three times, but it did not relief pain. After
30 min patient had called to emergency. ECG
had been recorded. Signs of STEMI of the
posterior wall had been found and patient had

been delivered to cardiologic emergency
department.
PAST MEDICAL HISTORY

Over 20 years patient suffer from essential
hypertension. Patient said that prescribed by
cardiologist medications (ACE inhibitors,
diuretics and b-blockers) had been taken
regularly, but BP level had not been controlled
properly (it occurred rising of BP to 160-
200/100 mm Hg).

In 1999 patient underwent left internal
carotid endarterectomy was carried out because
of carotid artery atherosclerosis.

Since 2003 year bother persistent atrial
fibrillation tachysystolic form, which on
repeated occasions was successfully converted
to sinus rhythm by  pharmacologic
cardioversion (IV amiodarone)?

25.02.2010 patient had STEMI inferior wall
complicated by cardiogenic shock, Dressler’s
syndrome.

06.12.2010 patient had ischemic stroke in
the circle of Willis.

DRUG HISTORY

Patient intake  following  medicines,
prescribed by cardiologist: nebivalol 5 mg per
day, losartan 50 mg per day, hydrochlo-
rothiazide 25 mg per day, aspirin 75 mg per



day, clopidogrel 75 mg per day, atorvastatin
20 mg pd.

FAMILY HISTORY

Patient’s mother and brother suffer from
essential hypertension.

ALCOHOL AND SMOKING

Patient intake about 1,5 L of normal beer per
day, equivalent 42 units of alcohol per week.

Patient smoke 1,5-2 packs of cigarettes per
day during 40 years, which equals 60-80 pack-
years.

INSPECTION

Vital sings:

Body temperature — 36,8 °C

PS — 40 bpm

BP - 110/60 mm Hg

Respiratory rate — 17 pm

High — 188 cm

Weight — 105 kg

BMI - 30,2 kg/m2

Elderly male, has correct orientation in
space and surroundings, mild depressed. The
posture is orthopnea (the patient uses 3
pillows). Skin is pale, mild cyanosis of the lips,
fingers and toes, rashes and hemorrhages are
absent. Turgor and elasticity of the skin is
decreased. Subcutaneous fat tissue is increased,
predominantly in abdominal zone (central
obesity, waist circumflex 138 cm). Nails are
without any abnormalities. Mucous membranes
are pale and wet. Tongue is clear and wet.
Severe edema of the low extremities (3+).
Lymph nodes are not palpable. Joints are
normal, active and passive movements are
painless. The head and neck examination is
normal. Carotid pulsation. JVP 6,5 cm above
the sternal angle. The chest is normal shape.
Decrease breath sounds and bibasilar coarse
crackles of the lungs to auscultation. The point
of apex beat is diffuse, 3 cm in diameter, shifted
to the left (palpated 1,5-2 cm to the left from
midclavicular line in the 5th intercostal space).
S1 and S2 are soft. Holosystolic murmur best
heard at the tricuspid valve. Abdomen is soft
and nontender. Hepatomegaly (+ 4 cm), liver
palpation is tender. The kidneys are not
palpable. Stool is normal. Urination is normal.

CLINICAL DATA

At the time of admission to the hospital
complete blood count detected neutrophilic
leukocytosis (WBC 11.8 10*9/L, NE 9.1
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10%9/L, 77,8 %); urine analysis mild
proteinuria (0.068 g/L); biochemical blood
profile revealed normal ranges of serum glucose
(4.1 mmol/L) and bilirubin (9.98 mkmol/L),
hyperfermentemia — increased levels of AST
(103.4 U/L) and ALT (64.2 U/L), raised levels
of creatinine (424.97mkmol/L) and urea
(32.6 mmol/L), hypokalemia (3.1 mmol/L),
hypoproteinemia (48.4 g/L); cardiac biomarkers
were increased — CK-NAC 364.3 U/l, CK-MB
68.83 U/l

ECG on admission: bradycardia, heart rate
40 bpm, junctional rhythm, LBBB (QRS
0.14 ms), acute circular MI (ST elevation
>2 mm III, AVF, V1-V5, ST depression 1 mm
I, AVL).

Transthoracic echocardiogram data: Signs of
total heart failure with hypertrophy and dilation
of heart chambers, valvular regurgitation, LV
contractility  reduction. Development  of
pulmonary hypertension. Hydropericardium.
Hypokinesia of the LV posterior wall, which is
affected by infarction.

Data of the abdomen ultrasound: diffuse
alteration of liver and pancreatic parenchyma;
hepatomegaly; venous liver congestion;
bilateral hydrothorax.

CLINICAL DIAGNOSIS

Main disease

Coronary artery disease. Acute repeated ST
elevated circular myocardial infarction
(28.08.2015).  Postinfarction inferior wall
cardiosclerosis (2006). Killip IV.

Essential hypertension III stage, 2 grade.

Persistent atrial fibrillation, tachysystolic
form.

Risk score 4 (very high).

Chronic congestive heart failure II NYHA
with the reduction of LV contractility.

Complication

Junctional rhythm, bradycardia

Acute prerenal failure

Concomitant diagnosis

Alcoholic liver disease

Obesity class I

COURSE OF DISEASE

On the third day of the disease early in the
morning in arose complains such as black
colored stools, fatigue, and dizziness.

During inspection: body T — 36,5° C, Pulse
— 34 bpm, BP — 90/60 mm Hg, respiratory rate
— 20 pm. Patient was drowsy and sluggish. Skin
and mucous membranes were pale and dry.
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Bronchial breath sounds of the Iungs to
auscultation. Decrease breath sounds in bases.
Rhonchi and crackles were not auscultated.
Pulse was regular, soft and small (pulsus
filiformis). Soft S1 heart sound to auscultation.
Abdomen was soft and tender in epigastric
region. Hepatomegaly (+4 cm), palpation of

liver was tender. The kidneys were not
palpable.

Complete blood count revealed rapid
significant decline level of RBC (2.39

10¥12/L), Hb (76 g/L), and HCT (23.1 %);
persisting neutrophilic leukocytosis (WBC 12.5
10*¥9/L, NE 9.5 10*9/L, 76.1 %).

Fibroscopy was carried out to the patient:
several acute ulcers 0,5-0,8 cm in diameter,
covered by fibrin were found in antrum of the
stomach.

The same day in the evening in patient took
place respiratory arrest and cardiac arrest:
absence of the breathing and pulsation of the
main arteries, pupil dilation, and loss of
consciousness.

ECG-monitor: isoline.

In patient developed clinical death.
Emergency measures: IV epinephrine, indirect
cardiac massage. After 3 min, emergency
measures were successful: cardiac activity and
respiration were restored — PS 80 bpm, BP
150/100 mmHg, RR 18 per min.

In this case the most prominent
atherosclerotic plaque was localized in the right
coronary artery. The right coronary artery
distributes blood to right ventricle, right atrium,
posterior portion of the interventricular septum,
posterior wall of the left ventricle and the heart
conduction system (including sinoatrial node).
Ischemia of SA node may lead to its
dysfunction (bradycardia, SA arrest, etc.)

Considering the severity of the patient's
condition, refractory bradycardia (HR 40 bpm),
developed acute renal failure and GIT bleeding,
clinical death, to improve patient’s condition,
temporal pacemaker was implanted.

Temporal pacemaker implantation improved
organ perfusion: renal failure abated (creatinine
74.77 mkmol/L., urea 9.8 mmol/L), also
occurred rising of total protein level (50.1 g/L)
and rising level of potassium (5.0 mmol/L) to
normal ranges.

Seven days after pacemaker implantation
fever had been developed, body temperature
was in ranges 37.7-38.2°C, also persist
neutrophilic leukocytosis (WBC 10.0 10*9/L,
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NE 7.9 10*9/L, 79.7 %) and increased ESR
(18 mm/h).

Transthoracic echocardiogram was repeated:
development of bacterial vegetations on the
right coronary cusp of aortic valve were
revealed; signs of total heart failure with
hypertrophy and dilation of heart chambers,
valvular  regurgitation, LV  contractility
reduction, pulmonary hypertension,
hydropericardium, hypokinesia of the LV
posterior wall were preserved.

Chest X-Ray was carried out: absence of
pulmonary seeding, pulmonary congestion,
bilateral hydrothorax, cardiomegaly.

Blood culture samples were negative.

FINAL DIAGNOSIS

Main disease

Coronary artery disease. Repeated ST
elevated circular myocardial infarction
(28.08.2015).  Postinfarction inferior wall
cardiosclerosis (2006). Killip IV

Essential hypertension III stage, 2 grade

Persistent atrial fibrillation, tachysystolic
form

Chronic  heart failure
dysfunction of left ventricle

Risk score 4 (very high).

Complication

Junctional rhythm, bradycardia (40 bpm)

Acute prerenal failure

Clinical death

Temporal pacemaker implantation

Possible nasocomial active device-related
(temporal pacemaker) infective endocarditis

Acute gastric stress ulcers, GIT bleeding

Anemia of blood loss, moderate

Concomitant diagnosis

Alcoholic liver disease, alcoholic hepatitis

Obesity class I

MANAGEMENT

1. Life style modification: diet: low in
saturated fat and high in omega-3 fat, low
carbohydrates, low sodium (3g/d); limit alcohol
consumption; body weight control: goal BMI
18.5-24.99; smoking cessation.

2. Acute coronary syndrome treatment: IV

with  systolic

Morphine sulfate; low molecular weight
heparin  (enoxaparin 80 mg/2d);  aspirin
75 mg/d; clopidogrel 75 mg/d; atorvastatin
80 mg/d; eplerenonum 25 mg/d; ramipril

2,5 mg/d; pantoprazole 40 mg/d [4].
Additional recommendations: thrombolytic
therapy (IV alteplase) or PCI [5].
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3. Bradycardia treatment: atropine IV/IM;  famotidine 20mg 2 times/d, IV pantoprazole

temporal pacemaker implantation [6]. 40 mg 1 time/d) [11].

Recommendations: pacemaker implantation 7. Anemia treatment: diet (red meat,

change to transcutaneous pacing to avoid beetroot, spinach, pomegranates, soy beans,
infective endocarditis development [7]. whole grain bread, peaches, prunes and raisins);

4. Infective endocarditis treatment: pace-  ferrous sulfate 60 mg/d per os for 3 months;

maker removal; IV Cefepime 1,0 g 2 times/d 14 folic acid 400 mcg/day per os for 3 months
days; IV Vancomycin 2 g 1 times/d 7 days [8]. [12].

5. Acute renal failure treatment: reduction of 8. Alcoholic liver disease treatment:

cardiac output due to myocardial infarction and  Essential = phospholipids 300 mg/2d  for
bradycardia due to sinoatrial ischemia, 3 months; Argininum 1.5 g/ 2d for 3 months.

hypovolemia due to GI bleeding lead to
prerenal acute kidney injury. Temporal

CONCLUSIONS

pacemaker implantation improves cardiac The case report demonstrates complicated
output and kidney perfusion. IV solutions to  myocardial infarction, and reminds clinicians
increase blood volume are not indicated, that prompt recognition and management are
because of increasing heart preload and heart critical in this uncommon grave clinical case.
demands [9-10]. Clinicians must keep potentially lethal

6. GIT bleeding treatment: withhold of low  complications in mind when evaluating these

molecular weight heparin, aspirin, and unstable patients. Early, aggressive, and
clopidogrel. Prescribe: hemostatic therapy (IV ~ judicious treatment of these complications may
g-aminocapronic acid 100,0 2 times/d, IV  substantially decrease the morbidity and
etamsilate 12,5 % 4,0 3 times/d, IV menadione  mortality associated with acute myocardial
1% 1,0 3 times/d); antisecretory drugs (IV  infarction.
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HYPERTROPHIC CARDIOMYOPATHY IN MULTIMORBIDITY
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Aspects of diagnosis, difficulties in the diagnosis and optimal therapeutic strategies in patient with
hypertrophic cardiomyopathy and comorbid conditions such as arterial hypertension, ischemic heart disease,
dyslipidemia, diabetes mellitus type 2, stenosis of the left renal artery, obesity are reviewed on the example of
clinical case. Hypertrophic cardiomyopathy combined with multimorbidity conditions requires a high-quality
medical management, where the main goal is to improve the quality and duration of patient's life. This goal is
being achieved by optimizing patient's lifestyle and assigning only the minimum amount of medications.
Necessity of careful diagnosis of hypertrophic cardiomyopathy, evaluation of the risk of sudden death and
search of optimal treatment in patients with multimorbidity pathology are demonstrated in clinical case.

KEY WORDS: hypertrophic cardiomyopathy, multimorbidity, diagnosis, rational pharmacotherapy,
quality of life, disease prevention

TMEPTPO®IYHA KAPAIOMIOIIATIA B MYJIBbTIMOPBI/THOCTI

Jaxonina A. 1", ®inamosa A. B.I, Makienko H. B.I, Boosanuubka H. A2
! XapkiBchknit HarioHanbHui yHiBepeuTeT iMeni B. H. Kapasina, M. Xapkis, Ykpaina
2 XKJI 3T Ne 1 ®inii «1103» [TAT «Ykp3anisuumi», M. Xapkis, Ykpaina

Ha npukmagi KIiHIYHOTO BUMAAKY pPO3TIISIAAIOTECS ACHEKTH IIarHOCTHKH, CKIATHOCTI B TOCTAHOBIN
JIiarHO3Y Ta ONTHMaJjbHa JIIKYBaJbHA TAKTHUKA Y TAIlIEHTA i3 TIMePTPOQiTHOI0 KapiOMIONATIEIO Ta CYITyTHIMHU
3aXBOPIOBAaHHAMH, TAKUMH 5K apTepiajbHa TilepTeHs3is, ilmeMidHa XBopoba ceplls, AUCIIMigeMis], yKpOBUi
niaber 2 THIY, CTEHO3 JIiBOi HUPKOBOI apTepii, oxkupinHs. [imepTpodidHa kapaioMionaTis B CYKyITHOCTI 3
MYJIBTIMOPOITHUMHM CTaHAMH BHMAara€ SKiCHOTO MEIUYHOrO0 MEHEIDKMEHTY, B SKOMY TOJIOBHA IIUIb -
MiIBUIICHHS SIKOCTI Ta TPUBAJOCTI JKUTTS TAIi€HTa JOCATAETHCS ONTHMI3AIEI0 CIOCO0Yy XKHUTTS Ta
MPU3HAYCHHAM MIiHIMyMy €(QEeKTUBHUX JIIKApChKUX TperapariB. KIHIYHUHA BUTAIOK JIEMOHCTPYE
HEOOXiTHICTh PEeTeNbHOI MIarHOCTHKH TimepTpodidyHOi KapaioMiomnarii, OIiHKA PHU3WKY PanTOBOI CMEpTi Ta
MOIITYKY ONTHMAIBHOTO JIIKYBaHHSI PH MYJIBTUMOPOITHAX CTaHAX.

K/TIOY90BI CIIOBA: rineprpodiuHa kapaioMionaris, MyJIbTHMOPOITHICTh, MiarHOCTHKA, palrlioHaIbHA
(hapmakoTeparisi, IKiCTb XHUTTSI, TPODiTaKTHKA

T'HIEPTPO®PUYECKASA KAPAUOMUOIIATHUA B MYJIbTUMOPEUJTHOCTHU

Jlaxonuna A. I/I.I, Dunamoea A. B.I, Maxkuenxo H. B. 1, Booanuukaa H. A2
! XapbKOBCKMI HallMOHANIBbHBIA yHUBEepcuTeT nMenn B. H. Kapazuna, r. XapbkoB, Ykpanna
2XKB KT Ne 1 ®ummana «L[3» ITAO «Ykp3anusHbIs», r. XapbkoB, YkpanHa

Ha npumepe KIMHMYECKOTO Cilyyasl pacCMaTpPUBAETCS aCIEKThl TUATHOCTUKH, CIOXKHOCTH B IOCTAaHOBKE
JMarHo3a W ONTHMalbHas JiedeOHas TakTHKa y MalMeHTa C THHNepTpO(UUECKON KapAWOMHONATHEH |
COIYTCTBYIOLIMMH 3a00JICBaHUSIMU, TAKUMH KaK apTepualibHasi THIEPTEH3Us], HllleMUYecKas 00JIe3Hb cepAaLa,
JUCIIMIUJIEMUS], CaXxapHbId AuabeT 2 THIla, CTEHO3 JICBOHM IOUEYHON apTepuu, oxxupeHue. I uneprpoduueckas
KapJUOMHOIIATHs B COBOKYIIHOCTH C MYJIBTUMOPOHUIHBIMH COCTOSIHUSIMH TpeOyeT KaueCTBEHHOTO
MEIUIUHCKOTO MEHEIXKMEHTa, B KOTOPOM IJIaBHAs Lielb - MOBBIIIEHHE KAuecTBa M MPOAOJIKUTEIBHOCTU
JKM3HU TalMEeHTa JOCTHraeTcs ONTHUMHM3aIMed crocola >KM3HM M Ha3HAuYeHHEM MHHHMYyMa 3(QeKTHBHBIX
JIEKapCTBEHHBIX IpenaparoB. KimMHWuYeckuid ciay4ali JEeMOHCTpPUPYET HEOOXOAMMOCTb TIIATEIbHON
JUarHOCTHUKH THUNEPTPO(UUECKON KapIUOMHOIIATHH, OIIGHKHM pHCKa BHE3allHOM CMEpPTH U IIOHMCKa
ONTHMAJILHOT'O JICYSHUS IPH MYJIETUMOPOUIHBIX COCTOSHHSX.

K/IIIOYEBBIE C/JIOBA: nonuMopOUIHOCTh, HOJNMNparMas’us, pauuoHajbHas (apMaKoTepars,
Ka4yeCTBO YKH3HHU, MPOPHUIAKTHKA
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INTRODUCTION

Semi-centennial history of the study of the
problem of hypertrophic cardiomyopathy
(HCM) reflects the evolution of knowledge in
the field of etiology, pathogenesis and clinical
course, treatment options of this disease,
diagnosis and prognosis.

Hypertrophic cardiomyopathy (HCM) is
an autosomal dominant genetic disorder
characterized by massive (over 1,5 cm) left
ventricular hypertrophy (LVH), and/or in rare
cases, the right ventricle, the most commonly
observed pattern is asymmetrical thickening
of the anterior interventricular septum (IVS).
These features can cause dynamic obstruction
of the left ventricular outflow tract, diastolic
dysfunction, myocardial ischemia, and an
increased risk of developing severe, life-
threatening supraventricular and ventricular
tachyarrhythmia and sudden death [1-2].

Multimorbidity is the combination of
multiple chronic or acute diseases and
medical conditions in  one  person.
Multimorbidity is the hallmark of an older
age, it individualizes clinical picture of HCM,
and requires an adequate diagnostic and
therapeutic strategies [3—4].

Medical management of such patients with
multimorbidity in the cardiology clinic has
not been studied enough, which is shown in
the given clinical case.

CLINICAL CASE

Male patient, 59 years old, electrician,
resident of urban area.

COMPLAINTS

Recurrent headaches of compressive
nature in the occipital region, going away
after an intake 1 tablet of aspirin within
15 minutes. Fluctuations in blood pressure
(BP) measurement at home with a maximum
BP 160-170/100 mm Hg; shortness of breath
of mixed character, during the walk or
excessive physical effort (lift to the Sth
floor), disappears within 10 minutes after the
rest.

ANAMNESIS MORBI

2004: Arterial hypertension (AH) with a
maximum BP 180/100 mmHg. He is
constantly taking valsartan 80 mg.
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15.02.16: Patient was treated in the
outpatient department by administrative
district due to the crisis of AH.

18.02.16: He was admitted to the hospital
by administrative district for examination and
treatment.

In a hospital on an ECG revealed
hypertrophy with marked congestion and
subendocardial changes on anterior and
septum area of LV.

On Echocardiography: severe hypertrophy
of IVS, subaortic stenosis?

Diagnosis:  Hypertrophic  obstructive
cardiomyopathy. Secondary arterial hyper-
tension stage II. Mitral valve insufficiency
stage I. Atherosclerosis of major cerebral
arteries. 1st stage of heart failure, 2nd
functional class with preserved systolic
function (EF 50 %). Diabetes mellitus type 2,
moderate severity. Misc  (hypertensive,
diabetic) nephropathy.

Drug therapy (Isosorbide  dinitrate
intravenous, acetylsalicylic acid + magnesium
hydroxide, Olmesartan medoxomil,
Amlodipine, Bisoprolol, Rosuvastatin) was
effective.

22.03.16: Patient was sent to Kharkiv
Railway Clinical Hospital Ne 1 of Brence of
«HC» JSC  «Ukrzaliznytsia»  for  the
examination and diagnosis verification in the
cardiology department.

ANAMNESIS VITAE

Patient has satisfactory living conditions.
He eats regularly and varied.

Industrial hazards are being denied.

Patient experiences acute respiratory
infections (3—4 times a year), measles.

From 2008 - diabetes mellitus type 2
(takes Metformin 1000 mg). Patient conducts
daily measurement of glucose level.

Surgeries: removal of a lipoma in the right
scapula (2012).

Patient denies viral hepatitis, tuberculosis,
sexually transmitted diseases. Allergic
anamnesis is not burdened.

Hereditary ~ history = burdened by
hypertension on father's side (who died of a
stroke at age 61).

OBJECTIVE EXAMINATION

Patient's condition is satisfactory. He is
active, but emotionally labile. Height —
162 cm, weight — 82 kg, body mass index
(BMI) = 31,2kg/m2. Skin has pale pink
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color. Peripheral lymph nodes:
submandibular, axillary and inguinal lymph
nodes soft consistency, painless, moderately
agile and not soldered to each other and the
skin. Lobes of the thyroid gland are not
palpable; the isthmus is palpated in the form
of a uniform cross-strand smooth, 1 cm wide.

There is a mild lung sound above lungs,
vesicular breathing in auscultation. Border of
the heart expanded to the left. Activity of the
heart is rhythmic; heart rate (HR)
75 beats/min. Heart sounds are muffled.
Diffuse systolic murmur, with its epicenter in
the apex. BP is 150/80 mm/Hg on
hypotensive therapy.

Abdomen is enlarged, painless on
palpation. Liver sticks out below the rib cage
for about 1-1.5 cm, painless.

Pasternatsky's symptom is negative on
both sides. Physiological functions: normal.
No swelling.

LABORATORY AND INSTRUMENTAL
TESTS

Complete blood count (CBC): figures are
in the normal ranges.

Urinalysis: glycosuria (10.9 mmol/l).

Biochemical analysis of blood: high level
of glucose (16.24 mmol/l) and glycated
hemoglobin (10 %)

Analysis of lipid: increased levels of very
low density lipoprotein  (1.48 mmol/l),
triglyceride  level (3.3 mmol/l) and
atherogenic index (3.91 mmol/l) — Familial
hypertriglyceridemia type I'V.

ECG showed sinus rhythm, regular. Heart
rate 78 beats/min. Severe left ventricular
hypertrophy. Pathologic Q in V1-V3 with ST
segment elevation in V3. T-wave inversion in
I,aVL, V5, V6.

According to the ultrasound of the heart
from 23.02.2016: Severe hypertrophy of the
IVS, mitral valve insufficiency of I degree,
hypokinesia of IVS, hypertrophic
cardiomyopathy, subaortic stenosis. Left
ventricular injection fraction — 50 %.

According to the ultrasound of the heart
from 23.03.2016: Severe left ventricular
hypertrophy, concentric type, sclerotic
changes of the aortic wall, fibrosis and
calcification of the aortic and mitral valves ,
signs of increased diastolic stiffness of the
left ventricle walls, mitral regurgitation I
stage, tricuspid regurgitation I stage. Left
ventricular injection fraction — 65 %.

50

According to the ultrasound of the heart
from 30.03.2016: Left ventricular
hypertrophy with an asymmetrical thickening
of the anterior septal and anterior- lateral
segments with mild left ventricular outflow
tract obstruction (systolic PGmax=7 mm Hg
at rest, systolic PGmax=21 mm Hg at the
height of Valsalva's test). Dilatation of left
atria. Sclerotic changes of the aortic wall.
Pulmonary  hypertension  (systolic P=
31 mm Hg).

Coronary angiography (CA): right type of
coronary blood supply. 80 % extended
occlusion of the anterior descending artery
and 30 % occlusion of the right coronary
artery.

5-hour ECG monitoring by Holter:
Rhythm is sinus with an average heart rate
during the day 76 beats/min, the maximum is
96 beats/min. Ischemic changes were not
detected. Single ventricular and supra-
ventricular extrasystoles.

Treadmill test: The test is positive.
Tolerance to physical load 10.6 MET.
Submaximal heart rate was not achieved. On
the ECG recorded ST elevation in leads V4
from baseline to 2.5 mm, V5 from baseline to
2.0 mm, V6 — to 1.5 mm in physical load 10.6
MET. Any cardiac complaints the patient did
not show for the entire study period. The
recovery period was without features.
Completed load corresponds to the I F.C. of
angina.

The test with 6-minute walk: The test
result complies with functional class 11
chronic heart failure (distance — 400 m).

Ultrasound of abdominal and retro-
abdominal organs: diffuse changes of liver
and pancreas parenchyma without
magnification. Hepatomegaly. Microcal-
culosis of kidneys. Cysts of both kidneys.

Consultation of ophthalmologist:
Angiopathy of the retina of 2 degrees.

Consultation MD., Professor of cardiology
and functional diagnostics of KhMAPE:
Patient has HCM, obstructive form,
hypertrophy of the Antero-septal and Antero
— lateral parts of 2-st. Dilatation of the left
atrium. Signs of pulmonary hypertension.
Arterial hypertensive stage II, 2 degree, very
high cardiovascular risk, 1st stage of heart
failure, 2nd functional class with preserved
systolic  function Comorbid conditions:
diabetes mellitus type 2, non-compensated.



Given the presence of diabetes, signs of
renal arteries shown holding coronary
angiography for the assessment of coronary
artery.

Recommend tests: Ultrasound of renal
arteries with Doppler — Effect, genetic
research (Class I evidence) [1], consultation
of endocrinologist.

DIAGNOSIS

The underlying disease: Hypertrophic
cardiomyopathy with obstruction of the
outflow tract of 1 degree, hypertrophy of the
Antero-septal and Antero — lateral parts of 2
degree. Dilatation of the left atrium.
Pulmonary hypertension 1 degree. Secondary
arterial hypertensive stage II, 2 degree, high
additional risk. Coronary heart disease: Silent
Myocardial Ischemia. Coronary angiography
(04.04.16): 80 % occlusion of the anterior
descending artery and 30 % occlusion of the
right  coronary  artery.  Extrasystolic
(supraventricular and ventricular)
arrhythmias. Dyslipidemia type IV. Familial
hypertriglyceridemia. Insufficiency of the
mitral valve of 1 degree. Ila stage of heart
failure, 2nd functional class with preserved
systolic function (EF=65 %).

Comorbid conditions: Diabetes mellitus
type 2, medium- hard course, decom-
pensation. Obesity 1 degree. Chronic kidney
disease stage 0. Microurolitiasis. Moderate
stenosis of the left renal artery. Cysts of both
kidneys.

TREATMENT RECEIVED IN
HOSPITAL (domiciliary)

Isosorbide dinitrate — 0.01 % intravenosus,
Acetylsalicylic acid/ Magnesium hydroxide —
75 mg, Olmesartan medoxomil — 20 mg,
Amlodipine — 10 mg, Bisoprolol — 2.5 mg,
Rosuvastatin — 10 mg, Metformin — 1000 mg,
Glimepirid — 2 mg.
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RECOMMENDATIONS

1. Lifestyle modification: lipid-lowering
diet with restriction of refined carbohydrates,
increase of the intake of vegetables and fruits,
restriction of consumption of table salt, water
consumption amounts at the rate of 20 mL/kg
in the winter and up to 30 mL/kg in the
summer under the control of body weight;
limit excessive exercise, allowed fresh air,
swimming [5—6].

2. Drug therapy: Nebivolol is 5 mg in the
morning (under the control of heart rate and
blood pressure), Lisinopril — 10 mg in the
evening, Acetylsalicylic acid — 100 mg 1 time
per day, Rosuvastatin 10 mg 1 time per day
for a long time, Metformin — 1000 mg,
Glimepirid — 2 mg [7-12].

CONCLUSIONS

Hypertrophic cardiomyopathy in older age
may be associated and combined with other
diseases.

In this clinical case, it was combined with
arterial hypertension, ischemic heart disease,
dyslipidemia, diabetes mellitus, stenosis of
the left renal artery, obesity. This
combination requires a high-quality of
medical management in which the goal of
improving the quality and duration of life of
the patient is achieved by modification of
lifestyle and the minimum medical
assignments when polypharmacy is not
permitted [13—14].

However, in this clinical case, to confirm
the diagnosis of hypertrophic
cardiomyopathy, genetic testing is needed.

Thus, the strategy of therapeutic
interventions in HCM is complex and
involves an individual analysis of the
complex of clinical, anamnestic,
hemodynamic variables, as well as results of
genetic diagnosis, assessment of risk of
sudden death, characteristics of the disease,
and effectiveness of treatment options.
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CLINICAL CASE OF INFECTIVE ENDOCARDITIS
IN IV DRUG ABUSER

Makharynska O. S., Lebedinska M. M.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Infective endocarditis in intravenous drug abuser is reviewed on the example of clinical case. Clinical
examination, the clinical diagnosis, recommendations for surgical treatment, choice of optimal therapy are
outlined in patient with infective endocarditis. The features of infective endocarditis in IV drug abused
patients were studied.

KEY WORDS: infective endocarditis, drug abuser, pharmacotherapy, treatment, disease prevention

KJITHIYHUH BUTIAJIOK THOEKIIIHHOT'O EHAOKAPIATY Y HAPKOMAHA

Maxapuncoka O. C., JIebeouncoka M. M.
XapkiBcbKui HanioHansHUH yHiBepcutet iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

[HpexniiHanil eHIoKapIUT Y BHYTPIIIHROBEHHOTO HApKOMaHa PO3TISAAAETHCA HAa MPHKIAI KITIHIYHOTO
Bumnaaky. KiiHiuHE OOCTEXEHHs, KJIIHIYHUN AiarHo3, peKoOMeHMalii 3 ONepaTHBHOTO JIIKYBaHHS, BHOIp
ONTHMAJILHOI Tepamii OmMcaHi y TmamieHTa 3 iH(QEeKIiHHUM eHIoKapauTOM. BuBUYeHi 0coOMMBOCTI Tedii
iH(EKIIHOTO eHA0KAPIUTY Y BHYTPIIIHLOBEHHUX HAPKOMAHIB.

K/TIO490BI CJIOBA: iudekuiiiHuid €HIOKApAWT, 3JI0BXWBAaHHS HAPKOTHUKaMHU, (apMaKoTeparris,
JKyBaHHs, TPOQITaKTHKA 3aXBOPIOBAHHS

KJIAHUYECKUAN CAYUYANR UHOEKIIMOHHOI'O SHJIOKAPJIUTA Y HAPKOMAHA

Maxapunckasn E. C., Jlebeounckas M. H.
XapbKOBCKHI HalMOHANBHBIM yHUBepcuTeT umeHu B. H. Kapasuna, r. XapskoB, Ykpanna

WHpeKMoHHBIN SHIOKApAUT ¥ BHYTPUBEHHOTO HAPKOMAaHa PaCCMAaTPHUBACTCS HA MPUMEpe KIMHUIECKOTO
ciydas. Kimmangeckoe obcienoBanne, KIIMHUYECKAN TUArHO3, PEKOMEHAANNH IO ONEPaTUBHOMY JICYCHUIO,
BBIOOp ONTHUMANbHON TEpalmuy ONHCAaHBl y TMAalWeHTa ¢ WHQEKIMOHHBIM SHAOKApIUTOM.  VI3ydeHbl
0COOEHHOCTH Te4eHNSI HH)EKINOHHOTO YHIOKapANTa y BHYTPUBEHHBIX HAPKOMAHOB.

KITIOYEBBIE  CIIOBA:  wH)EKIMOHHBIA  JHIOKApPAWUT,  3JIOYMOTpeOJieHHe  HApKOTHKAMH,
(hapmakoTeparnus, edeHue, mpoduinakTuka 3a00IeBaHUs

Between all cases of IE, right-sided disease
accounts about 5-10 %. Right-sided EI is the

Infective endocarditis (IE) — defined as an  most frequent for intravenous drug abusers
infection of the endocardial surface of the heart, (IVDAs), especially in patients  with
which may include one or more heart valves, concomitant human immunodeficiency virus or
the mural endocardium, or a septal defect. [E  in immunosuppressed patients [2, 3]. In case of
still remains a diagnostic challenge because of IE of the right heart side, the tricuspid valve
its diverse nature and evolving epidemiological ~ will be an affected part of the valvular system,
profile. The clinical picture of IE differs much  but other valves may be infected too [4]. Right-
depending on causative microorganism, pre- sided IE in IVDA patients with tricuspid valve
existing cardiac disease, the presence or vegetations greater than 2 cm in diameter [5]
absence of prosthetic valves or cardiac devices  and present acute respiratory distress syndrome
have their influence too. Because of that, [6] usually have higher mortality than the same
diagnosis IE should be suspected in different  patients with involvement in the pathological
clinical situations [1]. process other heart parts. The most appropriate

INTRODUCTION

© Makharynska O. S., Lebedinska M. M., 2016 53



Journal of V. N. Karazin" KhNU. 2016

theory of IE development in IVDA is based on
understanding that caused by bacterial
«bombardment» endothelial damage of the
tricuspid valve [6]. The usual clinical sings and
symptoms of right-sided IE are persistent fever,
bacteraemia and multiple septic pulmonary
emboli, which may onset as chest pain with
cough or haemoptysis. When systemic emboli
happens, paradoxical embolism or associated
left-sided IE should be suspected. Despite its
rare frequency, isolated right HF can be caused
by pulmonary hypertension or severe right-
sided valvular regurgitation [4]. Tricuspid IE
usually easy to observe because of the anterior
position of this valve and large vegetations in
diameter nature [7].

CLINICAL CASE

Man, 24 years old, unemployed, resident of
urban area.

COMPLAINTS

Patient was admitted to the hospital with
complains on dyspnea, impossibility of deep
inhale, increasing of body temperature above
38°C, palpitation, edemas of low extremities,
icteric skin color.

ANAMNESIS MORBI

05 — September — 2015 was delivered by
ambulance in the therapy department after
infectious diseases specialist consultation with
diagnosis: Community — acquired 2-sided
pneumonia. Chronic toxic hepatitis. Secondary
enteropathy. Sepsis?

10 days before admission patient felt bad,
first time was appeared high body temperature
till 39 °C, yellowish color of skin, palpitation.
Ambulance was called, didn’t visit local family
doctor.

Previously was drug addict (IV drugs
injections).

ANAMNESIS VITAE

Patient lives with mother and brother in an
isolated apartment. He eats irregularly, does not
follow any diet.

Childhood infections, injuries, tuberculosis,
sexually transmitted diseases were denied by
patient. Hereditary diseases are not identified.
Allergic history is not burdened.

Smoker during 5 years,
alcohol.

2013 — appendectomy.

do not abuse
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OBJECTIVE EXAMINATION

Patient's condition is severe, conciseness -
clear, body position - lying on his back. Patient
can orientate himself in place, time, his
personality. Yellowish skin and mucosae,
herpes labialis. Lobes of the thyroid gland are
not palpable, the isthmus is palpated in the form
of a uniform cross-strand smooth, 0.5 cm wide.
Musculoskeletal system — no pathological
changes. BR — 24-26/min, Sp 02 — 91-92 %.
There was found a dullness below scapula
angles from both sides during percussion, weak
breathing, whizzing in upper parts, crepitation —
lower parts 2-sided in auscultation. Activity of
the heart was rhythmic, 120 bts/min. Borders of
the heart: right border — outside of midsternal
right line on 2cm. Heart sounds were rhythmic,
muffled, systolic murmur in IV point of
auscultaion. BP 80/40 mm Hg. Abdomen:
normal size, symmetric, pain during palpation
in right hypochondrium. Liver margin was 3 cm
below right rib cage, painless. The spleen
palpated 1cm below the left costal arch.
Pasternatsky's symptom is negative on both
sides. Physiological functions: liquid stool, 2—3
times, dark color. Edemas of calves and feet.
Varicose vein disease of lower extremities —
absent.

Patients temperature ranges in time of
treatment in hospital wars indicated in pic. 1.

LABORATORY AND INSTRUMENTAL
TESTS

Complete blood count (CBC) from 05-sep-
2015:  hypochromic  anemia [  stage
(Hemoglobin (Hb) — 110 g/I, red blood cells
(RBC) — 3.6*10'%/1), leukocytosis (white blood
cells (WBC) — 12%10°/1) and Erythrocytes
sedimentation rate (ESR) — 15 mm/h.

Complete blood count (CBC) from 22-sep-
2015: hypochromic anemia III stage (Hb-—
37 g/l, RBC — 1.4%10"%/1, color index — 0.79,
poikilocytosis), ESR — 82 mm/h.

Complete blood count (CBC) from 22-sep-
2015 after blood transfusion: hypochromic
anemia III stage (Hb— 53 g/l, RBC — 2.3*10'%/1,

color index - 0.79, microcytosis,
poikilocytosis), ESR — 65 mm/h.
Urinalysis:  proteinuria —  0.216 g/l,

leukocyturea — 25-30 in the field, hyaline and
granular casts — several.

Cardiac markers: CK-MB — in the normal
range.



Liver function test: bilirubin was increased —
25 mmol/l, AST level was increased — 63U/1,
ALT level was increased — 52U/l. Positive
marker for viral hepatitis C were found: Anti-
HCV -0.712.

ECG showed sinus tachycardia, regular,
heart rate — 95 bts/min.

Chest X-ray: In the middle and lower parts
of left lung can be seen transparency decreasing
due to infiltration. Right lung — in the middle
region can be seen focal areas of infiltration.
Diaphragm's cupulas are flattened. Sinuses are
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poorly differentiated. Flat waist of heart. Right
heart border is increased. Elongation of aorta.
Conclusion: 2-sided pneumonia.

Echocardiography: EF (ejection fraction) —
60 %. Dilatation of the right heart chambers.
Infective endocarditis with involvement of
tricuspid valve (on anterior leaflet of tricuspid
valve is present a high density vegetation on
narrow base — 14 mm. On septal leaflets —
6 mm high density vegetation on wide
basement). Tricuspid regurgitation 3rd degree
(see pic. 2)

Patient temperature diagram
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Pic. 2 Echocardiography from 11-sep-2015
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Ultrasound of kidneys: Right sided
nephroptosis. 2-sided hydrocalicosis.

Blood culture was taken 2 times: 12-sep-
2015 and 27-sep-2015, but both times it was
negative.

Echocardiography was made again in
V. T. Zaycev Institution of general and urgent
surgery NAMS of Ukraine: EF — 68 %. No
akinesia zones. Multiple vegetation’s on
tricuspid valve. Tricuspid regurgitation 3rd
degree. Dilatation of the right heart chambers.
Hypertrophy of left ventricle.

Consultation of the cardiac surgeon in
V. T. Zaycev Institution of general and urgent
surgery NAMS of Ukraine: Acute infectious
endocarditis of IV drug users, culture
negative, right — sided, primary affection of
tricuspid valve, was recommended to continue
antibacterial  treatment, routine  surgical
intervention in V. T.Zaycev Institution of
general and urgent surgery NAMS of Ukraine.

DIAGNOSIS

In clinical practice the diagnosis of IE
usually relies on the association between an
infective syndrome and recent endocardial
involvement. Diagnosis of  infective
endocarditis in our patient clinical case is
definitive, because according to modified Duke
criteria of infective endocarditis [1], patient
had: 1 major (pathological legions; vegetations
or intracardiac abscess) and 3 minor criteria
(patient is intravenous drug user; temperature
was below 38 °C; echocardiographic findings
consisted with endocarditis, but not vegetations
— dilation of right chambers, new tricuspid
valve regurgitation IlIrd degree).

The underlying disease: Acute right-side
infectious native-valve endocarditis of IV drug
users, culture — negative, right — sided, primary
affection of tricuspid valve, target organs (heart,
lungs).

Complications: Congestive Heart Failure
with preserved left ventricular pump function
(ejection fraction = 60 %), 11 C functional class
by NYHA. Community-acquired 2-sided
pneumonia, moderate. RF Il stage. Hypo-
chromic anemia 3rd stage.

Comorbid conditions: Chronic C hepatitis
with minimal activity.

TREATMENT RECEIVED IN HOSPITAL

Antibacterial treatment: levofloxacin 500mg
IV 1time/day from 05/09 till 15/09/15,
amoxicillin/clavulonic  acid IV~ 1000 mg
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2 times/day  from  05/09 till  13/10/15,
vancomycin 1gr IV 2 times/day from 14/09 till
30/09/15 (patient cannot continue therapy due
to financial problems), gentamycin 80 mg
2 times/day IM from 19/09 till 13/10/15,
«Biseptol» 480 mg 2 tabl 3 times/day from
22/09 till  13/10/15, levomicetin 1 gr
4 times/day IV from 02/10 till 13/10/15.

Other drugs prescripted: dexamethasone
8 mg IV in 200 ml of 5 % dextrose solution #3,
trifas 20 mg IV 1 time/day then 10 mg/day
orally, ampril 2.5 mg / day, bisoprolol 5 mg
1 time/day, «Glutarginy» 1 tabl 3 times/day from
14/09 till 13/10/15, vicasol 1.0 ml IM 5 days,
aminocapronic acid 100 ml IV #1.

Blood transfusion (erythrocytes mass)
333 ml gr IV (RH+) IV 24/09/15.
RECOMMENDATIONS

1. Heart failure (HF) is the most frequent

complication of IE and represents the most
common indication for surgery in IE. The
presence of HF is an indication for early
surgery in native — valve endocarditis (NVE)
and rostatic- valve endocarditis (PVE), even in
patients with cardiogenic shock. [1]. Patient
was referred to V.T.Zaycev Institution of
general and urgent surgery NAMS of Ukraine
for planned surgery, but because of financial
problems and asocial life-style patient refused,
surgery intervention wasn’t made). Drug
therapy: bisoprolol 5mg 1 time/day, ampril
2.5 mg / day, spironolactone 25 mg/day.

2. Despite the recommendations of
general surgery rejection in patients with right-
sided IE [1], for our patient surgical

intervention should be recommended because
of presence of right HF secondary to severe
tricuspid regurgitation and IE caused by
organisms that are difficult to eradicate despite
adequate antimicrobial therapy (temperature
curve on pic. 2).

3. Embolic events are a frequent and life-
threatening complication of IE related to the
migration of cardiac vegetations [1]. Age,
diabetes, atrial fibrillation, previous embolism,
vegetation length and S. aureus infection were
associated with an increased embolic risk in
patient with IE and were used to create an
‘embolic risk calculator’ [8]. The highest risk of
embolism patient with IE usually has during the
first 2 weeks of antibiotic therapy, during this
period benefits of surgery to prevent embolism
are greatest [1]. Patient was prescribed
clopidogrel — 75 mg 1 time a day continuously.



CONCLUSIONS

There were no significant changes in clinical
and microbiologic picture of IE in IVDA during
years. As usually, the most frequent area of
infection in this type of patients is the tricuspid
valve, the disease prognosis is relatively good
and S. aureus is the main etiologic agent. In
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infection preventive measures. At discharge,
patients should be informed and clearly
explained about all signs and symptoms of IE,
to help them be aware of possible repeated
episode of IE. Patient should understand, that in
case of appearance a new fever or chills, or
other infection’s signs, appropriate testing,

regard that patients with a history of IE are at 1nc!ud1ng. microbiological | ones before
. . . . antibacterial treatment prescription should be
risk of recurrent infection, must be very strictly ted

developed and introduced in practice re- requested.
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THE IMPORTANCE OF TIMELY TREATMENT OF THE CAUSES
OF HEART FAILURE ON THE EXAMPLE OF THE CLINICAL CASE

Sharif B. J. R., Liuta E. A.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Acquired heart disease complicated by chronic heart failure (CHF), which significantly impairs the quality
of life of patients and worsens the prognosis and remains radical surgical treatment with implantation of
prosthetic valve. On the example of a clinical case are shown and discussed the results of a late replacement
of the mitral valve in patient with acquired heart defect.

KEY WORDS: prosthetic valve, heart failure, acquired heart defect

BAKJIMBICTh CBOEYACHOTI'O JIIKYBAHHA MPUYAH CEPIEBOI HEJJOCTATHOCTI HA
IMPUKJIAAI KJATHIYHOI'O BUITAIKY

Hlapigp B. Joec. P., Troma €. A.
XapkiBcbKHi HanioHansHUK yHiBepcutet iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

HalyTi Baam ceplis yCKIQIHIOIOTHCSA XPOHITHOIO ceplieBoio HegoctaTHicTio (XCH), sika 3Ha4HO mOpyIIye
SKICTh JKHTTS TAIli€HTIB Ta TOTIPIIyE TPOTHO3. PaguialibHUM 3aluIIaeThCs XipypridHe JIiKyBaHHS 3
IMITTAHTAIIEI0 MTYYHUX KIIAMaHiB.

Ha mpuknani KIiHIYHOTO BHUMAIKY IEMOHCTPYIOTBCS Ta OOTOBOPIOIOTHCS PE3yNbTATH MI3HBOT 3aMiHU
MITPaJILHOTO KJIAMaHy Yy MaIliEeHTKH 3 HAOyTOI0 BaJIOI0 CEpIIs.

KIIFOYOBI CJ/IOBA: npoTe3yBaHHS KIIallaHy, ceplieBa HEIOCTaTHICTh, HAOyTa Basa cepiis

BAJKHOCTb CBOEBPEMEHHOI'O JIEYEHMS ITPUYMH CEPJIEYHOMN
HEJOCTATOYHOCTH HA NTIPUMEPE KNIMHUYECKOI'O CIIYYAS

Hlapug b. Joc. P., Tromas E. A.
XapbKoBCKUI HallMOHANbHBIN yHUBepcuTeT uMeHH B. H. Kapasuna, r. Xapskos, YkpanHa

IIpnoOpeTeHHbIe TOPOKH CepJIIia OCIOXKHSIIOTCS XPOHHUYECKOH cepaedHoi HemoctaTouyHOCThIO (XCH),
KOTOpasi 3HAYUTEJIbHO HAPYIIAET Ka4eCTBO JKU3HHM MALMEHTOB M yXYIIIAeT MPOrHO3. PajuanbHbIM OCTaeTCs
XUPYPrU4ecKoe JIeUeHHE C UMILIAHTAINEH HCKYCCTBEHHBIX KIIAMaHOB.

Ha npumepe KIMHUYECKOTO Cilydas IEMOHCTPHPYIOTCS W OOCYKAAIOTCS PE3yJbTaThl MO3HEH 3aMeHbI
MHUTPAJIBHOTO KJANaHa y MalMeHTKH C MPUOOPETEHHBIM OPOKOM CEp/ILia.

KIIFOYEBBIE CJ/IOBA: mpote3upoBaHHE KialmaHa, CepJedHas HEeIOCTaTOYHOCTh, NMPHUOOPETCHHBIH
MOPOK cep/ia

acquired heart defects can be cured only by
surgery — a valve replacement.

Chronic  heart failure (CHF) 1is an Even in the event of a delay in seeking
abnormality of cardiac structure or function  surgical treatment, this tactic is optimal for the
leading to failure of the heart to deliver oxygen  stabilization stage heart failure and to prevent
at a rate commensurate with the requirements of ~ progression of the disease.
the metabolizing tissues, despite normal filling It's much better to do replacement of valve
pressures (or only at the expense of increased  later and prevent progression of CHF stage than
filling pressures) [1]. Chronic heart failure notto do it at all [2].

(CHF) developing on the background of The need for timely treatment, we
demonstrated on the example of clinical case.

INTRODUCTION
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OUR PATIENT

70 years old woman, pensioner, worked as a
salesman, city resident. Date of admission: 10 —
October — 2015.

COMPLAINTS

Fatigue, dyspnea (paroxysmal nocturnal
dyspnea (PND)), tachycardia, palpitation,
nocturia, dizziness.
ANAMNESIS MORBI

These symptoms bother the patient more
than 10 years. In 2012 complaints (symptoms)
were worsened, because of this, the patient
admitted to Institution of general and urgent
surgery V. T. Zaycev NAMS of Ukraine. After
lab-tests and instrumental examination the
diagnosis was: Combined mitral valve disease
with predominance of insufficiency.

Results of echocardiography before surgery
(04.10.2012): Combined mitral valve disease
with predominance of insufficiency (MV
Hg 3+), S of MV = 2,8 cm’. Dilatation of left
atrium  (4,3x52mm) and left ventricle.
Pulmonary hypertension (Hg 40 mm). EF
77 %.

09.10.2012 the patient underwent mitral
valve replacement with mechanical prosthesis
St. Jude Medical Ne 27. The patient has taken
all drugs that were prescripted after the surgery.
This hospitalization is after increasing in data
complaints.

ANAMNESIS VITAE

There was rheumatic fever attack in
childhood. She had felt pain in the joins of
lower extremities and got a temperature after
sore throat. She don’t remember which
treatment had got. Heart murmur had detected
in the survey in adulthood. Other infections,
injuries, tuberculosis, sexually transmitted
diseases were denied. Hereditary diseases are
not identified. Allergological history is not
burdened.

OBJECTIVE STATUS

General condition-moderate grave,
Conciseness — clear, posture — active, body
position — sitting on the chair. Patient can
orientate herself in place, time, her personality.
Height — 158 sm, weight — 63 kg, BMI — 25,2.
Skin and mucosae are pale pink, with redness
on the nose. Thyroid: no pathological changes.
Skeleto—muscular system — deformity of the
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chest after sternotomy. BR — 22-24/min. Lung
percussion: intermediate below scapula angles
from both sides. Lung auscultation: decreased
vesicular breathing, wheezes inferior parts both
sides. Borders of the heart: left border — outside
of midclavicular left line on 2cm. Heart
auscultation: rhythmic, heart tones — muffled,
tone of mechanical valve, accentuated S2 over
pulmonary artery. Pulse rhythmic,
64 bits/min, BP 100/70 mm Hg. Abdomen:
normal size, symmetric. Liver: liver margin is
1,5 cm below right rib cage. Spleen: normal.
Pasternatsky symptom — negative from both
sides. Edemas: absent. Varicose vein disease of
lower extremities — absent. Stool: normal,
everyday, dark color.

PLAN OF SURVEY IN THE HOSPITAL

Clinical blood test (CBT) and urine analysis,
kidneys and liver function tests, electrolytes,
lipid profile, INR — international normalized
ratio, rheumatic factor, antistreptolysin O,
electrocardiography(ECG), chest X-ray, echo-
cardiography with Doppler.

RESULTS

Clinical blood test: Normal BC.

Urine analysis: Normal urine test.

Biochemistry test: The increased creatinine
and decreased glomerular filtration rate (CKD-
EPI GFR) that complies with chronic kidney
failure stage 3.

Lipid profile: Hypercholesterolemia Ila type.

Electrocardiography: Regular sinus rhythm
with heart rate 59/min. Deviation of electric
axis to the left. Left ventricular hypertrophy.

Chest x-ray: Hypoventilation of the lungs.
Pulmonary congestion. Pulmonary hyper-
tension.

Heart ultrasound: Status after mitral valve
replacement (prosthetic valve) (2012). The
prosthesis is functioning correctly.

COMPLETE DIAGNOSIS OF OUR
PATIENT

Mechanical prosthesis of mitral valve
bileaflet type (09/10/2012) about combined
mitral valve disease with predominance of
insufficiency. Congestive heart failure with
preserved left ventricular pump function
(ejection fraction = 76 %), Il C functional class
by NYHA. Chronic kidney failure Stage 3.
Atherosclerosis. Hyperlipidemia Ila type.
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TREATMENT

Dietary sodium and fluid restrictions should
be implemented in all patients with congestive
heart failure. Limiting patients to 2 g/day of
dietary sodium and 2 L/day of fluid will lessen
congestion and decrease the need for diuretics.

Warfarin 5 mg 1 time/day, spironolactone
25 mg 1 time/day, ramipril 2.5 mg 1 time/day,
bisoprolol 2.5 mg 1 time/day, torasemide 10 mg
1 time/day, atorvastatin 40 mg 1 time/day.
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CONCLUSIONS

There is 3 years after surgical treatment of
patients with replacement of the mitral valve
there was stabilization of heart failure without
signs of involution.

Clinical case shows that it is better later
surgery, than not to do it at all. For creative
development of CHF is required, however, as
possible earlier intervention.
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CLINICAL CASE OF CHRONOTHERAPY OF ARTERIAL
HYPERTENSION: FOCUS ON DIASTOLIC BLOOD PRESSURE

Victor A., Skokova N. 1., Petrenko O. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A clinical case of chronotherapy of arterial hypertension (AH) with insufficient blood pressure (BP) night
decline has described. Patient P., the BP daily means according to ambulatory BP monitoring (ABPM) was
148/84 mmHg, BP circadian rhythm violation with insufficient degree of nocturnal BP reduction. We
recommended the patient to change the mode of antihypertensive drug intake from morning to evening in the
same dose. After 3 months complete AH control was achieved with normalization of diastolic BP profile.

KEY WORDS: arterial hypertension, chronotherapy, ambulatory blood pressure monitoring, diastolic
blood pressure

KJIIHAYHUMN BUIIATOK XPOHOTEPAIIi TTITEPTOHIYHOI XBOPOBU: ®OKYC HA
TIACTOJIIYHUMN APTEPIAJIBHUN TUCK

Bixmop A., Ckokosa H. L., [lempenko O. B.
XapkiBchbKui HamioHaIbHUM yHiBepcuTeT iMeHi B. H. Kapazina, M. XapkiB, Ykpaina

OnucaHo BUMAZOK XpOHOTEpamii maimieHTa 3 TinepToHigHo XxBopoboio (I'X) 3 HemocTaTHIM cTyneHem
HIYHOTO 3HIKEHHs apTepianbHoro Tucky (AT). IMamient I1., cepennbomoboBuii AT 3a maHuMu J0OOBOTO
moHiTopyBanHus AT (IMA/JI) 148/84 mm pT. cT., mopyiieHHsT UpkagHoro putMy AT 3a THITOM «HETOCTATHS
CTyMmiHb HigyHOTO 3HWXEHHA AT». IlamieHTy pekoMEHIOBAaHO 3MIHHUTH PEKUM TPHHOMY TilOTEH3WBHOTO
mperapary B Tiid Jke 1031 3 paHKOBOTO Ha BewipHil. Uepes 3 micsIi Oysio JOCATHYTO MOBHUN KOHTpOh ['X 3
HOpMadi3aii€eo 1o6osoro npodimo quactomigaoro AT.

KJTIOY0BI CJ/IOBA: rineproniuHa xBopoOa, XpoHOTeparis, 1000BE MOHITOPYBaHHS apTepiaabHOTO
THCKY, THACTOJIIYHUM apTepiadbHUN THCK

KJIMHUYECKHUA CJOYUYAH XPOHOTEPAIIUY T'MIIEPTOHUYECKOM BOJIE3HU: ®OKYC
HA TUACTOJIMYECKOE APTEPUAJIBHOE JJABJIEHUE

Buxmop A., Ckokosa H. U., Ilempenxo E. B.
XapbKOBCKHI HalMOHaNBHBIM yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapskoB, Ykpanna

Onucan ciny4yail XpOHOTEpalMu IalMeHTa ¢ runeproHuudeckoil Oosesnpto (I'B) ¢ HemocrTaTtowyHOM
CTENEHBI0 HOYHOTO CHIXeHUs aprepuanbHoro nasnenust (A/l). IMauwment II., cpemnecyrouHoe AJ] mo
JaHHBIM aMOyJIaTOpHOro MOHUTOpHpoBaHus 148/84 MM pT. cT., HapyleHue nupkaaHoro purma A/l no tumy
«HEJOCTaTOYHAs CTENEeHb HOYHOTO cHikeHus AJ[22». IlanueHTy peKOMEHJOBAaHO CMEHUTh PEXUM Ipuema
TUIOTEH3UBHOTO Ipenapara B TOM ke J03€ C yTpeHHero Ha BeuepHuil. Uepes 3 mecsala NOCTUTHYT MOJHBIN
koHTpoub ['b ¢ HopMmanu3anmeii cyrounoro npoduis quactonnueckoro A/l

K/IIIOYEBBIE CJ/IOBA: rtuneproHnyeckass O0Je3Hb, XpPOHOTEpANMs, CyTOYHOE MOHUTOPHUPOBAHHE
apTepUaNbHOTO JaBJICHUs, JUACTOIMUYECKOE apTEpUaIbHOE AaBICHHE

value of this index the 4 types of circadian
blood pressure profile are distinguished:

During ambulatory blood pressure (BP)  «dippers» — physiological decrease in BP
monitoring (ABPM) its circadian fluctuations in ~ during the night — sleep-time relative BP
accordance with international recommend-  decline 10-20 %; «overdippers» — an excessive
dations, are evaluated by the degree of its night-  fall in BP at night, sleep-time relative BP
time reduction, the so-called «sleep-time  decline > 20 %; «non-dippers» — the lack of BP
relative BP decline» [1]. Depending on the reduction at night, sleep-time relative BP
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decline < 10 %; «night-peakers» — night-time
BP more than during daily activity, sleep-time
relative BP decline <0 [1].

The cardiovascular risk (CVR) and AH
prognosis in vast majority cases is assessed
taking into account only the systolic BP (SBP)
daily profile [2-3]. However, diastolic blood
pressure (DBP) is an important predictor of AH
outcomes and successful BP control [4] and its
daily fluctuations may have clinical and
prognostic significance in patients with hyper-
tension also, that we has shown earlier [5].

A complete chronobiological analysis of BP
using ABPM provides dynamic information
about the BP level, which allows to optimize
the drugs administration, taking into account
the individual BP daily profile [6—7].

CLINICAL CASE

Patient P., male, 78y.0., complained of
chest pain, unstable BP with a tendency to
increase. Chest pain occurs on physical exertion
(climbing on the fifth floor), relived by rest or
nitroglycerin. BP increases up to 175-180/90 —
100 mm Hg, usually in the evening,
accompanied by palpitations, facial flushing
and headache in the occipital region.

Retired engineer, does not smoke, no
alcohol abuse. The living conditions are
satisfactory. Physical activity is an average —
daily perform morning exercises. Past medical
history — chronic cholecystitis, pancreatitis,
gastroduodenitis.

Patient has been suffering from arterial
hypertension for 20 years. In 2011 a paroxysm
of atrial flatter was revealed, with new-onset
complete right bundle branch block. The same
time chest pain occurred for the first time.
Patient was examined in the institute of therapy
named by L. T. Malaya, where the diagnosis
was made: AH, II stage, 2 degree, high CVR.
Ischemic heart disease, stable angina, 11 FC.
Atherosclerotic  cardiosclerosis. Paroxysmal
atrial flatter. Heart failure, IIA stage, 11 FC.
Since that time constantly takes losartan in a
daily dose of 50 mg, once daily in the morning,
occasionally — nitrogranulong, cardiomagnil,
and nitroglycerin — as needed.

During last 2-3 months the chest pain
frequency increased up to 3—4 times a week.

On physical examination, the general
condition was satisfactory. Patient was of
normal constitution, proper nutrition, height
1.72m, weight 72kg, BMI 24.3 kg/m2.
Peripheral edema was not found. Over the
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entire surface of the lungs vesicular breathing
has been auscultated, no wheezing. Cardiac
activity was rhythmic with a heart rate of
70 beats/min. Cardiac sounds were clear,
sonorous; accentuated 2 tone over the aorta. A
short systolic murmur was determined in the
aortic valve auscultating point. The borders of
the relative cardiac dullness were not extended.
BP on the right arm was 164/90 mm Hg, on the
left arm — 165/88 mm Hg. Abdomen was soft,
painless. The liver was at the edge of the costal
arch, painless on palpation. Pasternatsky’s sign
was negative bilateral.

Further  laboratory and  instrumental
investigations according to current standards
[8-9] were prescribed, as well as ABPM and
quality of life (QOL) survey using the SF-36
questionnaire was recommended.

The other obtained results: full blood count,
urinalysis, fasting plasma glucose, creatinine,
urea, blood electrolytes, ALT, AST, total
cholesterol — within normal rangers; ECG —
sinus rhythm, heart rate 65/min, complete right
bundle branch block, frequent supraventricular
extrasystoles; ultrasound of the heart — diffuse
cardiosclerosis, = moderate left ventricle
hypertrophy, aortic stenosis 1st. with minimal
regurgitation, EF — 59 %; ultrasound of the
abdomen and kidneys — unremarkable. ABPM —
the SBP and DBP daily means as well as
hypertension load were increased — the stable
systolic hypertension during all period of
monitoring was recorded; the SBP, DBP, pulse
pressure (PP) and mean arterial pressure (MAP)
daily patterns were as non-dipper type (tab. 1—
3.). The QOL survey showed low levels of
physical and mental health components
(tab. 4.).

Diagnosis: AH, stage II, grade 2, high CVR,
violation of the SBP, DBP, MAP and PP
circadian rhythm as non-dipper. Left ventricular
hypertrophy. Ischemic heart disease, stable
angina, FC. Atherosclerotic cardiosclerosis.
Atherosclerosis of the aorta and its valves with
aortic stenosis 1 st. Paroxysmal atrial flutter.
Heart failure IIA stage with preserved left
ventricular function, II FC.

The patient was prescribed bisoprolol
2.5 mg in the morning for a long time under the
control of heart rate, cardiomagnil 75 mg in the
evening for a long time, losartan was
recommended not to take the morning, but shift
the time of drug intake to the bedtime, in the
same dose — 50 mg — under the control of blood
pressure.



Three months later, the patient came to the
follow-up. He noted the improvement in
general condition. The frequency of chest pain
decreased to 1-2 times a week, according to a
home blood pressure monitoring BP stabilized
at 130-140/80-85 mm Hg. Dynamics of QOL
and ABPM indices is presented in Tables 1-4.
There is a decrease in daily BP means and
hypertension load, especially for DBP. Daily
DBP and MAP profiles transformed from non-
dipper to dipper; the daily profiles of SBP and
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PP remain non-dipper, but, in comparison with
the baseline values, the degree of their night-
time reduction has increased, which also can be
considered as a positive dynamics. Repeated
QOL survey showed a significant improvement
in the mental health component.

Thus, we achieved the SBP, MAP and PP
daily means reduction and target levels for DBP
and normalization of DBP and MAP daily
profiles only by shifting the time of antihyper-
tensive drug — losartan — administration.

Table 1

BP means according to ABPM data

Parameter | Visit 1 (20.01.16) | Visit 2 (30.03.16) | Normal ranges
24-h period
SBP mean, mm Hg 148 138 90-130
DBP mean, mm Hg 84 75 60-80
MAP mean, mm Hg 110 99 80-95
PP mean, mm Hg 65 63 no more then 46
Awake period
SBP mean, mm Hg 150 140 90-135
DBP mean, mm Hg 86 77 60-85
MAP mean, mm Hg 112 101 80-95
PP mean, mm Hg 65 63 no more then 46
Asleep period
SBP mean, mm Hg 142 129 80-120
DBP mean, mm Hg 78 66 50-70
MAP mean, mm Hg 104 90 80-95
PP mean, mm Hg 65 62 no more then 46
Table 2

Hypertension load indices according to ABPM data

Parameter | Visit1(20.01.16) |  Visit 2 (30.03.16) | Normal ranges
24-h period

Time index SBP. % 91,6 67,8 up to 15
(duration of BP excess)

Time index DBP, %

(duration of BP excess) 67,0 22,9 up to 15
Square index SBP, mm 438,9 213,3 up to 15
Hg/h (hyperbaric index)

Square index DBP, mm

Hg/h (hyperbaric index) 11L1 34.1 up to 15

Awake period

Time index SBP. % 87,2 61,6 up to 15
(duration of BP excess)

Time index DBP, % 58,9 22,6 up to 15
(duration of BP excess)

Square index SBP, mm 254,1 139,6 up to 15
Hg/h (hyperbaric index)

Square index DBP, mm 52,0 18,2 up to 15
Hg/h (hyperbaric index)

Asleep period

Time index SBP. % 98,9 80,0 up to 15
(duration of BP excess)

Time index DBP, % 80,2 23,5 up to 15
(duration of BP excess)

Square index SBP, mm 184,8 73,7 up to 15
Hg/h (hyperbaric index)

Square index DBP, mm 59,1 15,9 up to 15
Hg/h (hyperbaric index)
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Table 3
Daily BP pattern according to ABPM data
Sleep-time relative BP decline visit 1 (20.01.16) visit 2 (30.03.16)
o V)
SPB 5,4'4 7,8 .A)
non-dipper non-dipper
o o
DBP 9,4'4 13',9 %
non-dipper dipper
o o
MAP 7,2'4 19,2 %
non-dipper dipper
0% 1,58 %
PP ! )
non-dipper non-dipper
Table 4
Health-related quality of life (in points by SF-36 scale)
Scale visit 1 (20.01.16) visit 2 (30.03.16)
Physical Functioning (PF) 80 75
Role- Physical (RP) 0 0
Bodily Pain (BP) 41 41
General Health (GH) 60 75
Physical Component Summary (PCS) 40,43 39,39
Vitality (VT) 75 75
Social Functioning (SF) 50 87,5
Role- Emotional (RE) 0 100
Mental Health (MH) 64 88
Mental Component Summary (MCS) 36,75 58,74
CONCLUSIONS maintain its physiological circadian rhythm,

including, as the present case reports, DBP. AH

In the treatment of patients with control without antihypertensive drugs dosage

hypertension it is important not only to achieve increase 1is possible only within chro-
target BP levels, but also to restore and notherapeutic approach.
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NOONAN’S SYNDROME

Zolotarova T. V.I, Maroun B.I, Hanan S.I, Mehtieva F. B.”
''V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
* Kharkiv Railway Clinical Hospital Ne 1 of Brence of «HC» JSC «Ukrzaliznytsia», Kharkiv, Ukraine

The clinical case an adult patient with rare genetically heterogeneous disorder combine with congenital
heart diseases and multiple stigmas of disembryogenesis, currently presenting mostly with signs of pulmonary
hypertension have been reviewed. Patient is presented with definitive Noonan’s syndrome according scoring
system of Van Der Burgt (has 2 major criteria). The data of the laboratory and instrumental diagnostic
methods, clinical diagnosis, selection of the optimized treatment and modification of the habit of life are
given.

KEY WORDS: noonan’s syndrome, Turner phenotype, unusual external features, pulmonary hypertension

CUHJIPOM HYHAH

3onomapvosa T. B.", Mapoyn B.', Xanan C.', Mexmiesa ®.B.
! XapkiBcbkuit HanionaneHuil yriBepentet imeni B. H. Kapasina, m. Xapkis, Yipaina
2 XKJI 3T Ne 1 @it «[{O3» ITAT «Ykp3aamizHuLsa», M. XapkiB, YKpaiHa

Po3rasHyTO KIIHIYHUE BHUMAJOK JOPOCIOro MAIlieHTa 3 PIAKICHUM T€HETHYHUM 3aXBOPIOBAHHSM, IO
MOETHYETHCS 3 BPODKCHUMH BaJaMH CEepIs 1 MHOKMHHUMH CTUTMaMH JlizeMOpioreHe3y, 0 Ha NaHUH dac
MIEPEBAKHO TPOSIBJISIETHCS CUMITOMaMH JIETeHEBOi TimepTensii. [lamieHT mpeacTaBiieHWH 3 BU3HAYCHHUM
niarHo3oM cuHApoM HyHaH 3rigHo 3 cucteMoro OaibHOI ominku Ban Jlep Bypry (Mae 2 ronoBHI KpuTepii).
HaBenmeno pmaHi mabopaTOpHHX Ta IHCTPYMEHTAJIBHHX METOMIB JOCHIIKEHHs, OTMCAaHa IiarHOCTHKA,
MOCTAHOBKA KIIIHIYHOTO J[iarHO3Y, BUOIp ONITUMaJIbHOI TAKTUKH JIIKYBaHHS Ta MOAU(IKAIlisS CIIOCO0Y MKHUTTS.

KITIOY90BI CJ/IOBA: cunnpom Hynan, denormn TepHepa, He3BHYAWHI 30BHIITHI O3HAKH, JIETCHEBA
rinepTeH3ist

CUHJIPOM HYHAH

3onomapéea T. B.', Mapoyn B.", Xanan C.", Mexmuesa @. b.’
! XapbKOBCKMM HallMOHANBbHBIA yHUBEepcuTeT nMenn B. H. Kapazuna, r. XapbkoB, Ykpanna
2 XKB KT Ne 1 ®mmana «1[3» ITAO «YKkp3amusHsILp», T. XapbKoB, YKpanHa

PaccMOTpeH KIMHHMYECKHH Cilydail B3pOCIOro MalMeHTa C PEAKMM TI'eHETHYECKHM 3a0oJieBaHHEM,
COYETAIOLIUHCS C BPOXKACHHBIMU IMOPOKAMM CEpJlla U MHOXKECTBEHHBIMH CTHIMaMH JAW33MOpHOreHesa, B
HACTOSIIEE BpeMsl IPEUMYIIECTBEHHO MPOSABISIOMUIICS CUMITOMAaMHU JEroyHOM rumepreHsuu. IlamueHT
NPE/ICTABIICH C ONpPEJEeNICHHBIM ANarHo3oM cuHApoM HyHaH cornacHo cucteme OayutbHOUM oneHku Ban Jlep
Bypra (umeercst 2 rnaBHbIX Kpurepus). [IpuBeneHs! 1aHHbIE 1a0OPATOPHBIX U MHCTPYMEHTAJIBHBIX METOI0B
WCCIIEJIOBaHMS, ONMCaHa JNArHOCTHKA, TOCTAHOBKA KIMHUYECKOTO JUarHo3a, BEIOOP ONTUMAaIbHOW TaKTHUKH
JeYeHus 1 MoauduKanus 00pasa )KU3HH.

K/IFIOYEBBIE CJIOBA: cunnpom Hynan, denorun TepHepa, HEOObIUHbIE BHEITHHUE ITPU3HAKH, JIETOYHAS
TUNEPTEH3Us

NS is a relatively common congenital disease
that affects both males and female equally [1].
Noonan syndrome (NS) is a pleomorphic In 1962, a pediatric cardiologist Jacqueline
autosomal dominant disorder with cardinal = Noonan presented a clinical study of associated
features such as short stature, distinctive facial = non-cardiac malformations in children with
dysmorphia, webbed neck, and heart defects.  congenital heart disease at the Midwest Society
for Pediatric Research, where she also
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described nine patients that shared distinctive
facial features and who had a short stature,
pulmonary stenosis and significant chest
deformities [2].

Synonyms of NS are: female pseudo-Turner
syndrome, male Turner syndrome, Turner
phenotype  with  normal  chromosomes
(karyotype) [3].

It is believed that between approximately 1
in 1000 and 1 in 2500 children worldwide are
born with NS [1, 4].

NS is caused by a genetic mutation and
types are based on the gene in which mutation
has occurred. NS divides on 5 types: NS1 —
PTPNI11 (50 %), NS2 — unknown (autosomal
recessive), NS3 — KRAS (less than 5 %), NS4 —
SOS1 (13 %), NS5 —RAF1 (3—17 %) [1].

There are 3 most common features of NS: 1)
unusual facial features, 2) short stature
(restricted growth), 3) heart defects present at
birth (congenital heart disease). Unusual facial
features include: a broad forehead, drooping
eyelids (ptosis), wider-than-usual distance
between the eyes, short, broad nose, low-set
ears that are rotated towards the back of the
head, a small jaw, a short neck with excess skin
folds, lower-than-usual hairline at the back of
the head and neck [3,4].

Thus, the combination of multiple unusual
facial  features  (different  stigmas  of
disembryogenesis) and congenital heart defects
could indicate the presence of a rare genetically
determined congenital disease with a high
degree of probability. This article focuses on
one of such cases.

CLINICAL CASE

The patient K., a man born in 1993, was
admitted to the STPI «Central clinical hospital
«Ukrainian railway»» cardiology department in
March, 2016 with complaints of dyspnea
(observed during physical exertion (climb to the
7th floor) and relieved at rest); dizziness — when
he changes his body position from horizontal to
vertical (orthostasis); general fatigue.

HISTORY OF DISEASE

Congenital heart disease was diagnosed in
the hospital at birth. In 2002 an endovascular
dilation of valvular stenosis of the pulmonary
artery was made. He is being under heart
surgeon supervision at the Institute of MHS
Amosov with diagnosis: Condition after
endovascular dilation of valvular stenosis of the
pulmonary artery. Residual pulmonary stenosis,
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secondary atrial septal defect. Last consultation
on 03.07.13 he was recommended to undergo a
conductive plastic surgery by an occluder for
the atrial septal defect.

ANAMNESIS VITAE

He was born in a full family. Leads a
healthy lifestyle, patient does not smoke or
drink, getting enough nutrition, has good living
conditions. Patient denies tuberculosis, malaria,
viral hepatitis, sexually transmitted diseases and
AIDS: also denies allergic reactions to drugs. In
2001 he underwent tonsillectomy. Hereditary:
father — essential hypertension, IHD, MI.

PHYSICAL EXAMINATION
General condition is satisfactory,
consciousness is clear, emotionally stable,

optimistic mood. Height = 168 cm, Weight =
70 kg. Skin is normal colored, without any
scars. Peripheral lymph nodes, the thyroid
gland are not palpable. Musculoskeletal system
present with a lot signs of unusual features:
triangular face shaped, webbed neck, small
chin, thick helix, incomplete folding ears, low
set and widely spaced nipples, webbed neck;
also another unusual facial signs — low posterior
hairline, ocular hypertelorism, drooping of the
upper eyelids (ptosis), «hooded» eyelids.

Auscultation over the lungs is clear,
vesicular breathing. Auscultation of the heart-
continues diffuse parasternal systolic murmur,
pulmonary valve diastolic murmur, tricuspid
valve systolic murmur, mitral valve mild
systolic murmur, aortic valve-normal sounds
(no evidence of murmur). BP sin = 112/74
mmHg, BP dextr = 110/72 mm Hg. Abdomen is
normally sized, soft and painless. Liver and
spleen remain impalpable. Tapping symptom is
negative on both sides.

REFERRAL DIAGNOSIS

Male Turner syndrome. Congenital heart
defect. Pulmonary hypertension.

RESULTS OF LABORATORY AND
INSTRUMENTAL DIAGNOSIS

Complete blood count (01/03/16): slight
elevation in RBCs, HGB, HCT values may be
due to compensatory mechanism in response to
decrease in O2 saturation due to PH.

Urinalysis (01/03/16): all figures were in
normal range.

Biochemical analysis (01/03/16): all figures
were in normal range.
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Electrocardiography (ECG)  (01/03/16):
showed irregular sinus rhythm with heart rate
47 bpm, sinus arrest during inhale (pause
3035 ms) — asymptomatic, RBBB morphology,
right ventricular hypertrophy with strain.

Holter ECG monitoring (24 h) (03/03/16):
showed sinus rhythm with RBBB average daily
HR - 74 beats / min and mean nocturnal HR —
54 bpm, recorded maximum HR — 181 bpm
(patient «ran up the stairs») and minimal HR —
38 bpm at 05:22:05. Circadian index 1,37 (N
1,24-1,44). During the entire period of
monitoring were recorded frequent sinoatrial
blockades II degree Mobitz 1 and Mobitz 2
with a maximum pause — 1832 ms at 23:19.
Also a single ventricular premature beats were
recorded (total 2).

Echocardiography (01/03/16): signs of
pulmonary valve stenosis 1™ degree, RV
hypertrophy, dilation of the RV and RA. Mitral
regurgitation 1% degree, tricuspid and pulmo-
nary valve regurgitation 1% and 2™ degree,
pulmonary hypertension 1% stage. Defect of the
central part (8.3 mm) of atrial septum with left
to right shunt. Additional chord in the left
ventricular lumen, not hemodynamically
significant.

Ultrasonography of the abdomen (01/03/16):
kidney salt diathesis, right nephroptosis; other
parameters were in the normal range.

Consultation of heart surgeon-
arrhythmologist (10/09/16): according to Holter
ECG with solitary episodes of SA blockades
and solitary asymptomatic episode of sinus
arrest (01.03.16) are not clinically significant.
There are no indications for pacemaker
implantation.

RECOMMENDATIONS FOR FURTHER
EXAMINATION

Genetic counselling (determines the type
gene in which mutation has occurred and
karyotype)

Fertility issues (General physical exami-
nation and medical history, Semen analysis,
Hormone testing ets.).

Neuropsychological and behavioral issues
(intelligence tests, personality tests, perceptual-
motor/memory tests).

Coagulation screening (a prothrombin time,
and an activated partial thromboplastin time).

Thyroid screening (TSH, T3, T4).

Dental screening to determine the presence
of other abnormalities.
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Vision screening (external inspection of the
eye and lids, ocular motility assessment, pupil
examination, red reflex examination, visual
acuity testing, ophthalmoscopy) [1-4].

CLINICAL SYNDROMES

Congenital heart defects

Pulmonary hypertension
Erythrocytosis, hemoconcentration
Arrhythmias (persistent SA blockade)
Heart failure

Multiple stigmas of disembryogenesis

CLINICAL DIAGNOSIS

Main:

Noonan’s syndrome (triangular face shaped,
webbed neck, thick helix, widely spaced
nipples, low posterior hair line, ocular
hypertelorism, ptosis, erythrocytosis).

(CHD: condition after endovascular
dilatation pulmonary valve stenosis (2002).

Residual pulmonary valve stenosis I degree
(mild severity).

Pulmonary valve insufficiency II degree
(moderate severity).

Secondary atrial septal defect with left to
right shunt.

Transient sinoatrial block II degree type L.

Complication:

Pulmonary hypertension I class.

Right heart failure I FC, stage B.

CASE MANAGEMENT

=  Meldonium - 5,0 IV.
*  Trimetazidine — 35 mg twice a day.

RECOMMENDATIONS FOR LIFESTYLE
MODIFICATION

1. Reduce salt intake.
2. Reduce intake
beverages and foods.

SN A W=

of sugar-sweetened

3. Eat vegetables and fruits and limit juice
intake.
4. Patient requires sensible advice about

general activities of daily living and need to
adapt to the uncertainty associated with a
serious chronic life-threatening disease.

5. Immunization of PAH patients against
influenza and pneumococcal infection is
recommended.

6. Supervised exercise training should be
considered in physically deconditioned PAH
patients under medical therapy.
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7. In elective surgery, epidural rather than  prevent RV failure and as a result fluid

general anesthesia should be preferred retention.

RECOMMENDED TREATMENT
ACCORDING LAST GUIDELINES

whenever possible.

8.  Excessive physical activity that leads to PROGNOSIS
distressing symptoms is not recommended in Noonan’s syndrome is a genetic disorder
PAH patients [1-4, 5]. and prognosis for recover is an unfavorable.

According to the medical literature, physicians
who specialize in diagnosing and treating heart
abnormalities (cardiologists) should suspect the
=  Sildenafil 25 mg in the morning for  possibility of NS in any individuals who have

treatment  pulmonary  hypertension and  congenital pulmonary valve stenosis, unusual

preventing progression of it [5]. facial features and certain eye abnormalities
»  Perindopril 1-2 mg in the evening to  typically found even in the more mild cases

prevent myocardial remodeling [6]. (e.g., ptosis, epicanthic folds, ocular
=  Regular cardiac screening [2]. hypertelorism) [4].

»  Planned conductive plastic surgery by

an occluder for the atrial septal defect to
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ARTERIAL HYPERTENSION AND MEDICAL SUPPORT OF
PATIENTS WITH PERMANENT PACEMAKERS

Derienko T. A.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The review is devoted to clinical problems of arterial hypertension (AH) in patients with implanted
pacemakers (EKS) and cardiac resynchronization therapy (CRT). Indications for pacemaker implantation and
CRT are considered, especially the purpose and effectiveness of angiotensin-converting enzyme (ACE)
inhibitors, angiotensin II receptor antagonists (ARA, sartans), beta-blockers (BAB), diuretics, calcium
channel blockers. We prove that the CRT and cardiac pacing and do not cancel, bur modify drug therapy of
AH.

KEY WORDS: cardiac pacing, arterial hypertension, therapy of AH

APTEPIAJIBHA I'MTEPTEH3IA TA MEJUKAMEHTO3HA NIATPUMKA ITAINIEHTIB 3
IMIINTAHTOBAHHUMMH EJTEKTPOKAPAIOCTUMYJIASTOPAMUA

Hepienko T. A.
XapkiBcbKHi HanioHansHUK yHiBepcuteT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

Ornsax  TpuUCBAYCHWH KIIHIYHUM — mpoOiiemaMm  apTepianbHOi TimepTensii (Al) y mamieHTiB 3
enektpokapaioctumyisatopamn  (EKC) Ta xapmiopecenxponisyrouoro tepamieto (KPT). Posrmaayro
nokazanHsa a0 imrmiaaTtanii EKC i KPT, ocobGmmBocTi mpu3HadeHHS Ta €(PEKTHBHICTH NiypeTHKIB, Oera-
OmoKaTopiB, AHTArOHICTIB KaJbIlif0, iHTIOITOPIB AaHTIOTEH3IMEPETBOPIOIOYOTO (EPMEHTY, AHTArOHICTIB
penentopiB anriotersuny II. loeneno, mo EKC i KPT He ckacoByioTh, a MOAH(DIKYIOTH MEINKAMEHTO3HY
Teparmito Al

KIIFOYOBI CJ/IOBA: enekTpoKapaioCTUMYIISTOPH, apTepialibHa rineprensis, teparmis Al

APTEPUAJIBHAA THNNEPTEH3UA U MEJIUKAMEHTO3HOE COITPOBOXIEHUE
IMAIIMEHTOB C UMIIVIAHTUPYEMBIMU 3JIEKTPOKAPIUOCTUMYJATOPAMU

Hepuenko T. A.
XapbKOBCKHI HalMOHANBHBIM yHUBepcuTeT umeHu B. H. Kapasuna, r. XapskoB, Ykpanna

O030p TMOCBSAIIEH KIMHWYECKUM TpodiieMaM apTepualibHOM runeprensun (Al) y mammeHToB ¢
WMIUTAaHTUPOBAHHBIMU  dJieKkTpokapauoctumyssatopamu (OKC) u  KapauopeceHXpOHH3UPYIONIEH Tepamnvu
(KPT). Paccmotpens! nokazanns k umiutantaiuu DOKC n KPT, ocobenHocTr HazHavueHHusS U 3()PEeKTUBHOCTD
JMYpETUKOB, 0eTa-0JI0KATOPOB, AHTArOHUCTOB KaJbliMsl, WHTHOUTOPOB aHIMOTEH3UIIPEBPALIAIOIIETO
(dhepmenTa, aHTaroHucToB penentopoB anrunoteHsznHa 1. JlokaseiBaetcs, uro DKC u KPT He oTMmeHsroT, a
MOIU(DHUIIUPYIOT METUKaMEHTO3HYIO Tepanuio Al

KIIFOYEBBIE CJIOBA: aprepuanbHasi TUTIEPTEH3HS, JIEKTPOKAPIUOCTUMYIATOPEI, Tepanus Al

chronic  heart failure (CHF). Pacing

significantly improves the quality of patient’s
Nowadays, permanent endocardial pacing life and reduces mortality.

(pacing) and cardiac resynchronization therapy The world's first pacemaker implantation

is the most recognized and effective method of  was performed by A. Senning at the Karolinska

treatment for severe arrhythmias and  Hospital in 1958, which was the impetus for the

conduction disorders, as well as for the resistant ~ development and the elaboration of new highly
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effective method  of  treatment for
bradyarrhythmias [1-2].

In international practice, 5-letter code is
used to describe the program of a pacemaker,
which is a joint development of the working
groups of the North American Society of
Pacing and Electrophysiology (NASPE) and the
British group of Pacing and Electrophysiology
(BPEG), known as the common code NBG-
NASPE/BPEG.

The first letter denotes a stimulated heart
chamber (A-atrium-, V-ventricle, D-two
chambers, O-absence of stimulation of the heart
function).

The 2nd letter indicates detectable heart
chamber (A-atrium, V-ventricle, D-two
chambers, O-absence of stimulation of the heart
function).

The 3rd letter indicates the method of
response (I-inhibitory, T-trigger, D-double, O-
absence).

The 4th letter indicates the device
programmability features and the availability of
frequency adaptation (R-simple, M-
multiprogrammability, C two-way
communication, R-frequency adaptation, O-
absence).

The 5th letter defines antiarrhythmic
function (P-antiarrhythmic stimulation, S-
defibrillation, D-double, O-absence) [3—4].

The main indications for pacemaker
implantation are atrioventricular (AV) block,
sick sinus syndrome (SSS), bifascicular and
three fascicular blocks, myocardial infarction

(MI) and its associated arrhythmias,
paroxysmal symptomatic ventricular and
supraventricular ~ tachycardia, and  high

functional classes (FC) of chronic heart failure
(CHF) and hypertrophic cardio-myopathy
(HCM) [5-6].

The main purpose of pacing is the
simultaneous activation of both ventricles, in
order to improve the mechanical efficiency of
the ventricles [7-8]. Pacemaker implantation
significantly increases the left ventricular
ejection fraction and reduces the frequency of
hospitalization [9—-11].

Arterial hypertension (HT) is the leading
problem of modern cardiology, due to its
prevalence and adverse complications [12—13].

AH is the most common comorbidity in
patients with a pacemaker, which has a signi-
ficant impact on its current, and be for all on,
the control of blood pressure (BP) [14].

71

Series «Mediciney. Issue 31

AH 1is diagnosed at the level of systolic
blood pressure (SBP) > 140 mm Hg = and / or
diastolic blood pressure (DBP) > 90 mm Hg. If
an increase is stable and confirmed by regular
measurements of BP (not less than 2—-3 times on
different days for 4 weeks) [15], as evidenced
by data from randomized controlled trials
(RCTs) on the therapeutic benefits of lowering
BP, since these indicators [16].

The prevalence of AH in the range 3045 %
of the general population, with a sharp increase
in the aging, without any systemic trends to
changes in BP in the last ten years [17-20].
According to the official statistics, more than
11 million people were registered in 2007 in
Ukraine, which amounts for 29.9 % of the adult
population [15].

According to the latest recommendations of
the European Association of Hypertension and
the European Cardiology Association (2013),
they distinguish 3 grades of AH according to
the level of blood pressure:

» Grade 1 (mild) — 140-159 mm Hg SBP,
DBP 90-99 mm Hg.

» Grade 2 (moderate) — SBP 160—179 mm Hg,
DBP 100-109 mm Hg.

» Grade 3 (severe) — SBP > 180 mm Hg,
DBP>=110 mm Hg.

» Isolated AH — SBP > 140 mm Hg, DBP

<90 mm Hg.

The classification of organ damage is used
to establish the stage of AH. This classification
was developed by WHO experts (1963-1993)
and adopted in Ukraine in 1992, according to
the order of Ministry of Health of Ukraine
Ne 206 from 30.12.1992. It is recommended for
use according to the order Ne247 from
1.08.1998 [15].

I stage — there is no objective evidence of
target organ damage.

Stage II — there is objective evidence of
target organ damage, with the absence of
symptoms:

» Left ventricular hypertrophy (LVH)

» Generalized narrowing of the retinal arteries
» Microalbuminuria

» Atherosclerotic vascular disease

Stage III — there is objective evidence of
target organ damage, the presence of symptoms
on their part or dysfunction:

» Heart — heart attack (myocardial infarction),
heart failure [IA-III st.

» Brain — a stroke, transient ischemic attack,
vascular dementia, acute hypertensive
encephalopathy.
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» Fundus — hemorrhage and exudates in the
retina and swelling of the optic nerve.

» Kidneys proteinuria and/or the
concentration of creatinine in the blood
plasma > 133 mmol/L in males and >
124 mmol/l in women.

> Vessels aortic  dissection,
peripheral arterial disease.
Stroke is the main cause of death in patients

with AH [21]. Approximately two-thirds of

strokes and half of all cases of IHD are due to

AH, it becomes the cause of 7 million deaths

and 64 million cases of disability per year [22—

23].

In general the implantation of the pacemaker
has a positive effect on patients' quality of life
[24-27]. However, due to the improvement of
the pumping function of the left ventricle, can
cause instability of BP [28], as a result the
progression of AH [29-31]. In this regard, drug
therapy is not canceled, but should be modified.
Drug therapy of AH in patients with implanted
pacemaker and CRT is still poorly investigated.

ATRIOVENTRICULAR BLOCK

Atrioventricular block (AV block) is
characterized by a delay or discontinuation of
impulses through the AV node, as a result of
the compensatory response in the form of the
progression of AH, that was partially confirmed
in studies [32—33]. According to [34], AH is the
most common risk factor in patients with AV
block.

There are three degrees of AV block. AV
block of the Ist degree is abnormal
prolongation of the interval P-R more than
0.2 sec., the second degree is divided into
2types. The Itype is characterized by
progressive elongation of the P-R interval to the
blocked contraction and is associated with a
narrow QRS complex, II type — fixed Interval
P-R before and after the blocked complexes and
associated with a wide QRS complex. In a far-
reached AV block of the 2nd degree, two or
more successive P waves are not conducted. In
the 3rd degree AV conduction is absent [35—
36].

In patients with hypertension occurs the
development of CHF and increases the risk of
sudden cardiac death due to prolonged asystole
and bradycardia [37-38].

Cardiac pacing is the only accepted method
of treatment of AV block high degrees [39].The
DDD mode is the choice of pacing mode for

occlusive
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patients with stored chronotropic sinus node
function [40].

Cardiac pacing in patients with AV block,
significantly improves the quality of their life
and increases their physical performance [41],
nevertheless, due to the normalization of the
pump function, may cause progression of AH.
These data partially was confirmed in the study
[34], in which was found that 29.6 % of patients
with normal BP before cardiac pacing had AH
after the implantation, mostly first degree. In
48.1 % of patients with AV block with high BP
before cardiac pacing, in the postoperative
period occurred AH of the second degree.

SICK SINUS SYNDROME

Sick sinus syndrome(SSS), also called Sinus
node dysfunction, is a group of abnormal heart
rhythms (arrhythmias) presumably caused by a
malfunction of the sinus node which is
clinically manifested in the form of significant
bradycardia inadequate growth of the heart rate,
progression of AH, poor exercise tolerance,
dizziness, fatigue [42]. In some cases, there is a
tendency to supraventricular tachyar-rhythmia
(brady-tachy — form of SSS) [43-45]. The
incidence of SSS increases due to the aging of
the population [46].

Cardiac pacing is the leading choice of
treatment for the patients with SSS and it
significantly reduces the symptoms, but without
changes in survival [47].

In patients with SSS preferably one- or two-
chamber atrial pacing, particularly in patients
with atrial fibrillation (AF) and the influence on
patients' quality of life [44, 48].

Stimulation in the AAIR mode is associated
with a higher incidence of paroxysmal atrial
fibrillation, so DDDR mode is more appropriate
in such patients [49]. The Albertsen and
Nielsen’s resource [50] demonstrated that the
AAIR mode exceeds DDDR and reduces
episodes of AF. According to DANPACE
resource, DDDR mode is more effective for
treatment patients with SSS and comorbid
disorders [51]. Dual-chamber pacing increases
life expectancy and improves its quality [52—
53].

Cardiac pacing in patients with AH and SSS
leads to stabilization of heart rate and
intracardiac hemodynamics [54], however there
is destabilization of BP and progression of AH
on this background. Only in the one study these
data were confirmed [55], in which was found



out increase of SBP in patients with SSS after
the cardiac pacing.

INTRAVENTRICULAR BLOCKS

Intraventricular blocks (IVB) occurred in the
violation of intraventricular conduction, partly
or complete block of one, two and three
branches of the bundle of His. There are also
various combinations of full and partial blocks
of branches of the bundle of His.

IVB occur as a result of anatomic
abnormalities (malformation, inflammation,
sclerosis, degeneration) or the development of a
functional ~ block  (for  supraventricular
tachyarrhythmia and others), always
complicated by CHF and prone to progression
[56]. A part of patients can have an increase of
SBP and progression of hypertension [57-58].
Especially  unfavorable  prognosis  has
combination the block of the right and anterior
branch of the left bundle of His.

Often is noted syncope in patients with
block of two branches of the bundle of
His.Despite the fact that syncope may be
repeated, it is not associated with an increased
risk of sudden death. Pacing in such patients
exempt from transient neurological symptoms,
but did not reduce the incidence of sudden
death [59].

Biventricular stimulation in patients with
IVB provides a coordinated contraction of
ventricles, it reduces the width of the QRS
complex, and reduces the intraventricular and
interventricular asynchrony [60].

There is an increase of SBP in patients with
the block of two branches of the bundle of His,
which was demonstrated in the research [61],
these data indirectly indicates the progression of
AH.

PAROXYSMAL VENTRICULAR AND
SUPRAVENTRICULAR TACHYCARDIAS

Paroxysmal ventricular and supraventricular
tachycardia type of arrhythmia are
characterized by palpitations (paroxysms), with
a heart rate from 140 to 220 or more per
minute, arising under the influence of ectopic
pulses, which leads to the replacement of
normal sinus rhythm. As a rule, they are
accompanied by increase of BP and progression
of AH. Ectopic impulses can be generated in
the atrium, AV node or ventricles [62—63].

Cardiac pacing may be useful for the
treatment of  patients  with  recurrent
symptomatic ventricular and supraventricular
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tachycardia [59, 64]. Antiarrhythmic device can
detect tachycardia and automatically activate
the stimulation, or respond to an external
trigger. In some patients with long QT
syndrome recurrent, brady-form of VT can be
prevented by the overdrive stimulation. It is
described that the combination of atrial pacing
and beta-blockers shortens the QT-interval and
helps to prevent sudden death [65].

Besides that ectopic ventricular activity may
also be inhibited by such stimulation, severe
and symptomatic arrhythmia is rarely
preventable [66].

In a multicenter, randomized clinical trial
SAFARI was demonstrated the safety and
efficiency of preventive pacing algorithms that
was designed for the prevention of AF in
patients with bradycardia and paroxysmal AF.
The biggest efficiency was achieved with initial
frequent paroxysms of AF [67].

Bifocal stimulation of the right atrium or
alternative monofocal stimulation of non-
traditional outlets (eg. interatrial septum or the
Bachman bundle), may provide additional
advantages compared with a monofocal
stimulation of the right atrial appendage in
patients with symptomatic drug-refractory atrial
fibrillation and concomitant bradyarrhythmia.
In patients with SSS and intraatrial block (P is
greater than 160 ms) biatrial stimulation can
reduce the incidence of recurrent AF [68].

The research [69] described an increase of
SBP and a slight increase of DBP in patients
with AF after the cardiac pacing, which
indirectly indicate the progression of AH.

HYPERTROPHIC CARDIOMYOPATHY

Hypertrophic cardiomyopathy (HCM) is a
genetic cardiovascular disease. It is defined by
an increase in left ventricular wall thickness
that is not solely explained by abnormal loading
conditions. It is usually accompanied by AH
high degrees. This is the most common of
genetically caused cardiomyopathy (20 per
10 000) [70].

According to the results of the
echocardiographic screening of the population
in Ukraine (15 700 people), that was made by
A.IL. Minakov, occurrence of HCM was 0,47 %,
that was much more than in other countries.

Invasive methods of treatment include
implantation of a defibrillator for patients with
a high risk of sudden death and two-chamber
AV-stimulation.
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In the ecarly nonrandomized studies was
demonstrated the reduction of the gradient
between the left ventricle and outflow tract, in
patients with dual-chamber pacing with a short
AV delay, and a reduction of symptoms in
some patients with hypertrophic obstructive
cardiomyopathy [59, 71].

The research, including 8 people with dual-
chamber pacing for a long period of time, found
out the reduction of the gradient even after the
cessation of the stimulation. That helped
suggest that due to the stimulation happened
ventricular remodeling. Two randomized
studies have shown the improvement in
subjective quality of life approximately in 50 %
of the patients, which, however, was not
associated with a decrease of the gradient and
placebo effect. A third randomized study did
not show any improvement in the quality of life
in patients with a pacemaker, although it has
been suggested that stimulation in elderly
patients (over 65 years) was more effective [59,

71-72]. A small group of patients with
obstructive HCM was held the VDD-
stimulation ~ with  premature  ventricular

excitation, i.e. the short AV delay. In this
group was observed an increase in exercise
tolerance, cardiac reserve and improvement of
clinical symptoms. In some patients was
reduced efficacy of pacing at a high rate of
atrial rhythm, fast AV-holding and congenital
anomalies of the mitral valve.

Nowadays there is practically no evidence
that pacing stops further progression of the
disease and improves survival or quality of life
[73].The efficiency of pacing is determined
mainly by the severity of the gradient (more
than 30 mm Hg at rest and more than
50 mm Hg under a load). [59]

Cardiac pacing reduces the adverse
hemodynamic disturbances, which are caused
by obstruction the outflow tract of the left
ventricular. In the research [74-75] was
described the increase of the diameter and the
volume of the outflow tract of the left ventricle,
as a result of the generation of the excitation of
the LV, in the course of this was observed the
reduction of SBP and the increase of DBP,
which indirectly indicates the progression of
AH.

CHRONIC HEART FAILURE

Chronic heart failure (CHF) is one of the
most severe and prognostically unfavorable
complications of diseases of the cardiovascular
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system. One of the main components of the
formation of CHF is the remodeling of the
heart, including the processes of hypertrophy
and dilatation of the myocardium, leading to
changes of systolic and diastolic function of the
LV, as a result of the progression of AH. In
most patients, medical therapy is ineffective
[76].

The main causes of death in patients with
CHF are the violation of the pumping function
of the heart and SCD. According to the ATLAS
data which was made in Great Britain, the cause
of 33-50 % of all deaths is HF.

Modern devices of recent generations for
treatment CHF include ACD with cardiac
resynchronization therapy (CRT) which leads to
protect the patient at high risk for life-
threatening arrhythmias, improve the quality of
life and clinical outcomes in HF. The common
goal of such combined devices is to slow the
progression of HF, reduce the time of treatment
in hospital and the prevention of SCD [60].

Indications for cardiac pacing and CRT in
patients with heart failure are patients with CHF
III-IV functional class according to the NYHA
classification, the ejection fraction of the left
ventricular (LVEF) less than or equal to 35 %,
despite the optimal medical therapy, in the
presence of sinus rhythm and the duration of
QRS more than 120 ms, [77] the duration of
QRS more than 120 ms and of the left bundle
branch block (LBBB), or the duration of QRS
more than 150 ms, independently of the
morphology of QRS [78-79].

Patients with less severe HF (ischemic
cardiomyopathy FC 1 or II non-ischemic
cardiomyopathy FC II), EF < or = 30 % and
QRS > or = 130 ms have also benefit from
pacing [80]. Reduced the systolic function of
the right ventricular before implantation — one
of the most important performance criteria of
pacing [81].

Cardiac pacing, and to a much greater extent
displacing its CPT, in patients with CHF and
dyssynchrony improves such hemodynamic
parameters as the left ventricular fraction
(LVEF), the end-diastolic and the end-systolic
volume and of left ventricular, the stroke
volume of the left ventricle, pulmonary artery
pressure and the 6-minute test walk away. [82—

85].

In studies [86—87], the transition from the
right ventricular pacing to Dbiventricular
significantly — improved  echocardiographic

parameters such as the function of the left



ventricular [88—89], reduction of dyssynchrony
and reduction of symptoms typical for CHF
[90], regardless of ischemic or nonischemic
etiology of CHF. Sideris S. et al. proved the
effectiveness of CPT in the transition from right
ventricular stimulation in the form of reduction
of CHF FC, LVEF increased, reduction of the
QRS complex, and improved the data of 6-
minute walk test [91].

It should be noted that among the majority
of patients suffering from CHF, only 1/3 of the
patients received only slight improvement [92—
93]. In the research [94] was noticed that 81 %
of patients on the background of cardiac pacing
had an increase of SBP, which indirectly
indicates the progression of hypertension.

MEDICATION SUPPORT OF PATIENTS
WITH CARDIAC PACING AND AH

The importance of a patient’s management
after the implantation of antiarrhythmic device
cannot be overestimated. A modern pacemaker
is a multiple programmable device with a large
number of therapeutic and diagnostic functions,
so it needs regular inspection and adjustment
[95-96]. When it comes to the monitoring of
patients with an implanted pacemaker, it should
be an implied assessment of the entire pacing
system, not just a single device. As the
stimulation system consists of 3 main units: the
pacemaker, the electrodes and the patient's
heart, the assessment should be carried out of
all of these units [97]. The main problems when
checking the system of stimulation in general
are analysis of the functioning of the pacemaker
and the electrode(s) and timely detection and
elimination of violations in the stimulation
system; assessing the adequacy of installed
programs of stimulation and the correction of
parameters; the assessment of the state of the
power supply; timely detection and elimination
of complications; education [98].The frequency
and method of observation depends on many
factors, including different cardiovascular
diseases and medical problems, period of a
pacemaker implantation. The first check is
carried out in 1.5-3 months after surgery, in
terms of formation of the chronic stimulation
threshold, when it becomes possible to control
the final energy stimulation parameters. It is
generally accepted HCFA guidance (1984),
according to which patients with a single-
chamber pacemaker after implantation an
appointment is recommended to be twice within
six months, then annually, with two-chamber
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pacemaker — twice for 6 months, then every six
months. Regular dynamic monitoring of
patients with a pacemaker and CRT is a
mandatory procedure, which provides timely
detection, diagnosis and correction of
irregularities in their work with the
optimization of pacing program, to achieve the
best clinical effect and to prolong the lifetime of
the device [98].

Cardiac pacing significantly extends the
capabilities of drug therapy, but at the same
time there are additional requirements for
ambulatory monitoring of patients after
implantation [99-100].

Drug support of patients with cardiac
pacing, as a rule, generally meets with the
standards [101]. However, we must consider
the impact of drugs on the threshold of pacing,
the result of which can become serious
hemodynamic disturbances, pacing threshold
increase of potassium, b-blockers, calcium
channel blockers, quinidine, aymalin, izuprel,
izadrin, and lower — prednisolone, norepine-
phrine, ephedrine [102].

It should be noted that the data on the effect
of many drugs (calcium channel blockers, ACE
inhibitors, angiotensin II receptor antagonists,
and others.) used for the treatment of patients
with cardiovascular disease and an implanted
pacemaker, today is not enough. In the medical
support of patients with hypertension and an
implanted pacemaker is used angiotensin-
converting  enzyme (ACE) inhibitors,
angiotensin Il receptor antagonists (ARA,
sartans), beta-blockers (BAB), diuretics,
calcium channel blockers. For the treatment of

comorbid cardiovascular diseases is used
1vabradine, digoxin, statins, warfarin,
dabigatran, rivaroxaban, apixaban, aspirin,

amiodarone, which may influence the course of
hypertension [103—104].

Systematic observation of patients with
pacemaker and CRT, and the effectiveness of
therapy depending on the QRS complexes and
QTc were first described in the works [105—
106]. According to the date [106] after the
pacemaker implantation the QRS duration did
not change — in 33 %, shortening — in 22 %,
elongation — in 45 % of cases, at CRT extension
occurred in 90 % of cases, while with the
increase of the class of QRS duration increased
the frequency of appointments of ACE
inhibitors, BAB, diuretics. According to the
date [105] after pacemaker implantation in 55
of cases occurred the elongation of the QTc
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complex that was associated with higher
degrees of hypertension. However, the
therapeutic support of patients with AH and
implanted pacemaker and CRT is still poorly
investigated.

DIURETICS

Thiazide diuretics, appointed in small doses,
not only as effective as the other groups of
antihypertensive drugs, but also prevent the
development of cardiovascular complications in
patients with AH [66].

In the TOMHS and VACS researches was
shown that hydrochlorothiazide, chlorthalidone,
indapamide induced a good anti-hypertensive
effect. In the long-term therapy drugs were
effective in 50—70 % of patients with AH [108].
However, in the research [109] was shown that
hydrochlorothiazide reduced SBP only at
7.5 mm Hg and DBP — 4.6 mm Hg.

In the LIVE study was shown, that therapy
with indapamide resulted in a significant
decrease in LVM, there was no similar results
in the group of enalapril. Indapamide also
largely reduced the severity of the Ileft
ventricular hypertrophy than enalapril [110].

The use of loop diuretics for AH is largely
limited for the treatment of hypertensive crises,
and concomitant severe cardiac and kidney
failure. Potassium-sparing diuretics, in most
cases do not have an independent value in the
treatment of hypertension and is used in
combination with thiazide or loop diuretics [15,
111].

Researches on the appointment of diuretics
in patients with AH and a pacemaker were not
carried out practically. According to researches
[105, 107] the frequency of the use of diuretics
increased in the acute postoperative period after
cardiac pacing. The study, [112] showed that
the use of furosemide in patients with
pacemaker significantly reduced BP.

BETA-BLOCKERS (BAB)

Recently, BAB was the drugs of first-line
treatment of AH [113]. However, in the studies
[114, 115], was noted that the BAB conceded to
calcium antagonists in terms of overall
mortality and cardiovascular events. However,
in a large meta-analysis made by Law et al, was
shown, that the start of therapy with BAB as
effective as the other major classes of
antihypertensive agents, prevented coronary
outcomes and highly effectively prevented
cardiovascular events in patients with recent
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myocardial infarction and in patients with HF
[116]. The researches [117-119] showed that
BAB effectively provided cardiovascular
protection.

Less efficiency BAB provided in the case of
prevention from stroke [120], due to their lesser
ability to reduce SBP and pulse pressure [121].
Less preventive efficacy against stroke also has
ACE inhibitors [120] although the latter,
according to the date [121] lower central blood
pressure better than the BAB.

Carvedilol has antioxidant and anti-
proliferative properties [21-22, 122], that is
important to consider in terms of effects to the
risk factors for cardiovascular disease and
protect the target organs in patients with AH.

The most promising in the treatment of
patients with AH from all members of the class
of BAB is carvedilol [122]. According to the
date [123], BP decreased after a single dose of
carvedilol, however, the maximum
antihypertensive effect developed in 1-2 weeks.

Contraindications for the appointment of
BAB are asthma, clinically symptomatic
bronchial obstruction, heart rate <55-
60 beats / min, sick sinus syndrome, AV-block
Il and III (without pacemaker implantation),
SBP <90 mm Hg.

The treatment should be started with a
minimum dose that in the future increase
progressively, in the case of stable
hemodynamic condition of the patient, every 2—
4 weeks, to the target or the maximum tolerated
dose, which should be considered as optimal
[3].

Indications for the BAB in patients with
coronary artery disease and pacemaker besides
AH, chronic heart failure, permanent AF [124,
125], is the need to suppress the ECS-induced
arrhythmias. Atrial pacing electrode passes to
the ventricle stimulus from the atrium and if the
pacemaker has the higher limit of rate, the re-
entry wave through the AV node is capable to
induct the following contraction [126]. BAB
has a clear beneficial antiarrhythmic effect
without increasing the pro-arrthythmogenic
effect in these patients [127, 128]. In patients
without induced ECG and CRT arrhythmia
BAB are prescribed in small doses [129].

In the MADIT-CRT study carvedilol has
shown a higher efficacy against metoprolol in
reduction the frequency of hospitalizations from
HF and mortality. Ventricular fibrillation
occurred in 22 % of patients, taking carvedilol,



compared to 26 % treated with metoprolol
[128].

The research [130] showed that BAB
reduced the severity of cardiac dyssynchrony in
patients with HF with a normal duration of the
QRS complex, especially carvedilol.

In the research [131] were given the data on
the effectiveness of different doses of BAB in
patients with CRT. Patients were divided into 4
groups: without BAB, taking 50 % of the target
dose, and target dose. Before CRT distribution
of patients was as following: without BAB —
36 %, < 50 % of the target dose — 37 %, > 50 —
20% and with a target dose — only 7 % of
patients. After 6 months of CRT the ratio were
— 17 %, 22 %, 28 % and 33 %, respectively. It
has shown that CRT has improved the dose of
BAB to achieve the optimal pharmacological
effect in patients with CHF [131].

According to the data [105,107], after
cardiac pacing and CRT had increased the
frequency and the dose of BAB. The proper
selection of a dose of BAB is a leading factor in
the favorable prognosis of patients with
pacemaker and AH.

CALCIUM CHANNEL BLOCKERS

Among antihypertensive drugs for first-line
treatment of AH calcium channel blockers
occupy a special place due to their high clinical
efficiency, low frequency of side effects and
good tolerance [6, 15].

According to a meta-analysis of 9 rando-
mized controlled trials, calcium channel
blockers are not inferior to traditional classes of
antihypertensive drugs (diuretics, blockers,
ACE inhibitors) in reduction in overall
mortality, the mortality from cardiovascular
causes and frequency of MI [132—134].

According to [105, 107] cardiac pacing had
no effect on the frequency and dosage of the
prescription of calcium channel blockers.
However, there are no data on the effect of
calcium channel blockers in patients with AH
and pacemaker.

DIHYDROPYRIDINE
(AMLODIPINE)

Reliable prevention of hypertensive crises is
one of the main advantages of amlodipine. The
drug allows the daily monitoring of blood
pressure with a single dose [135].

Comparing the effect of amlodipine with the
influence of the other calcium antagonists it
shows great efficiency in BP comparing with
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verapamil and diltiazem. According to [136],
receiving amlodipine (10.5 mg), and diltiazem
(180-360 mg). The average daily BP decreased,

using amlodipine to 137/84 mm Hg and
diltiazem to 143/86 mm Hg.
According to the multinational study

VALUE, in the group of amlodipine risk of MI
was 19 % lower, also it was showed a
significant reduction in the number of strokes,
control of BP with monotherapy was achieved
in 63 % of patients [137].

According to the date [138] amlodipine most
effectively reduced the risk of total mortality,
the incidence of ischemic heart disease and its
complications, stroke, and it was comparable to
the effectiveness with ACE inhibitors.

The research [139] showed after taking
amlodipine there was an increase in heart rate in
patients with cardiac pacing, for at least
15 minutes, with a decrease in systemic
vascular resistance, and a statistically
significant reduction in BP.

FENILALKILAMINA
(VERAPAMIL)

According to the date [140], verapamil at a
daily dose of 240-480 mg provided significant
reduction of BP, at about 80-85% of the
patients suffering from mild (85-90 %) or
moderate  (75-80%) AH. The main
disadvantage of verapamil was the short
duration of action. However, the introduction of
a long-active form of the drug (verapamil SR)
has become the solution of these problems. It
also allowed taking it once a day without
reducing the effectiveness of antihypertensive
therapy [16].

In the research, [141] was shown that
monotherapy with verapamil SR 240 mg
allowed to normalize the level of diastolic BP
(below 90 mm Hg) in 90 % of patients with
mild AH, 77 % — with moderate hypertension
and in 61 % of patients with severe AH.

Verapamil has antiarrhythmic properties and
is widely used for the treatment of
supraventricular arrhythmias [142].The
treatment of patients, based on the use of
verapamil, also effectively reduces the mortality
risk of developing cardiovascular disease and
stroke, as well as in the treatment of BAB
[141].

Verapamil should not be prescribed in SSS,
AV block, sinus bradycardia (heart rate at rest
in less than 55 minutes), it is undesirable to
prescribe in severe heart failure [15].

DERIVATIVES
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There are few studies on the effect of
verapamil in patients with cardiac pacing.
According to the research [143], in patients
receiving verapamil at a dose of 240 mg / day in
patients with AF and cardiac pacing in the
DDDR mode, there was a trend of increasing in
percentage of stimulation and heart rate was not
reduced. There are no data on the effect of
verapamil in patients with AH and cardiac
pacing.

BENZODIAZEPINES
(DILTIAZEM)

Benzodiazepines derivatives are good in
treatment of ischemic heart disease and AH.
This was confirmed by the works [144-147],
which proved the ability of the drug favorably
influence on the prognosis of IHD by reducing
the likelihood of re-infarction, as well as the
results of studies of patients with AH, in which
was proved the safety of prolonged use of
diltiazem and reduction of cases of stroke [145—
146].

It should be noted that in the European
Guidelines for the treatment of AH (2013) it
was pointed out, that in patients with AH in
conjunction with angina, with carotid
atherosclerosis or supraventricular tachyar-
rhythmia, diltiazem and verapamil — are the
drugs of choice [16].

In the research [148] was noticed, that that
after a single dose of diltiazem there was a
significant decrease in heart rate by 7.5 %, SBP
and DBP by 9.2 % and 10.9 %, respectively.
After 12 weeks of monotherapy with diltiazem
SBP normalized during the waking period was
achieved in 61 %, in the period of sleep — 50 %,
per day — at 55.5 %. DBP normalization was
achieved in 66 % of patients in all presented
periods.

According to the NORDIL study a
significant decrease in SBP and DBP was found
in the appointment of diltiazem. It confirmed
the efficacy of diltiazem in the prevention of
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stroke, myocardial infarction, death from
cardiovascular causes, which is not inferior
BAB [149].

There are no studies on the effect of
diltiazem in patients with a pacemaker and AH.
Diltiazem in patients with pacemaker is rarely
used, limited to cases without concomitant heart
failure. So in the study [150], was shown that
the use of diltiazem did not cause T-wave
inversion.
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ANGIOTENSIN CONVERTING ENZYME
(ACE) INHIBITORS

ACE inhibitors are the most attractive for
the treatment of AH, as they have not only the
blood pressure-lowering effect, but also provide
a protective effect on the target organs [151—
152], which is especially important in patients
with a pacemaker This class of drugs combines
the advantages of high antihypertensive
efficacy and good tolerability, ensuring a high
quality of life with a proven cardio, vascular-
and renoprotective effect and the reduction in
the incidence of cardiovascular complications
and increases life expectancy of patients with
their long-term use [151,153].

Several studies have demonstrated the
ability of ACE inhibitors to reduce LVH [154].
G.Jennings and J.Wong also noted the greatest
regression of LVH in patients treated with ACE
inhibitors based on 32 studies. Numerous
randomized studies CONSENSUS and SOLVD
have shown, that treatment with ACE inhibitors
led to reduction in mortality (relative risk
reduction (RR) of 27 % in CONSENSUS and
16 % in SOLVD).

The results of the PRESERVE study showed
that in patients with AH and LVH receiving
enalapril 20 mg 1 time per day provided not
only the control of blood pressure, but also was
accompanied by a remodeling of the left
ventricle. Using enalapril during 1 year in 56 %
of cases resulted in a normalization of
myocardial mass index (IMM) LV [155-156].
Enalapril prevented dilatation and dysfunction
of LV [157-159], reduced the frequency of hos-
pitalizations and deaths from cardiovascular
causes [160].

In the studies [161-162] was demonstrated,
that the wuse of captopril prevented the
myocardial and vascular remodeling in patients
with AH and myocardial infarction.

In the PROGRESS study involving 1923
patients was registered, that perindopril
significantly (by 28 %) reduced the risk of a
recurrent stroke in patients with cerebrovascular
diseases on the background of AH, and without
it. In this study, a therapy based on perindopril
not only reduced the risk of recurrent stroke,
but also significantly reduced the risk of
cardiovascular disease (26 %) and the risk of
myocardial infarction (38 %) [163].

It was noted that perindopril had a positive
impact on hemodynamic parameters in a



reduction of pressure in the right atrium and
increased cardiac output [164].

In the treatment with ramipril compared
with placebo, in the HOPE study, was shown an
increase in the frequency of regression of LV
hypertrophy and reduction of frequency of its
development or progression [165].

However, ACE inhibitors can cause renal
failure, hyperkalemia, symptomatic hyperten-
sion, cough, and, rarely, angioedema. Also,
ACE inhibitors should be used only in patients
with normal renal function and with normal
levels of potassium in the blood serum [166—
167].

In individual cases, there are publications on
the effect of ACE inhibitors in patients with
pacemaker and CRT. According to the date
[107], with the increase in frequency of using
ACE inhibitors was observed the lengthening of
the QTc interval by 31 % in patients with
cardiac pacing. According to the date [106] has
increased the frequency of wusing ACE
inhibitors in patients with cardiac pacing. The
use of ACE inhibitors in patients with a
pacemaker and CRT has caused an increase of
LVEF and the decrease of CSR LV [168].
However, there are no data on the effect of
ACE inhibitors in patients with AH and
pacemaker.

ANGIOTENSIN 1T
ANTAGONISTS (ARA)

RECEPTOR

The drug of choice for the treatment of
hypertension are ACE inhibitors, but the
presence of side effects like a cough and
angioneurotic edema, ARA recommended as
alternatives in such patients [169]. ARA
reduces systolic and diastolic BP by 50-70 %
within 24 hours (the next day after taking the
drug, the level of BP is reduced on 60-75 % of
the maximum effect) [170-172].

Along with the hypotensive effect, important
is the ability ARA to effect on the risk of
cardiovascular complications compared with
other classes of antihypertensive agents. In the

REFERENCES

Series «Mediciney. Issue 31

LIFE study showed that in the group of losartan
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The analysis of the literature has shown that
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cancel, but modifies the medical support of
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The foregoing determines the exceptional
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SIGNIFICANCE OF PULSE PRESSURE AND MANAGEMENT
STRATEGY OF THE PETIENTS WITH PERMANENT
CARDIAC PACING

Pochinska M. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Clinical importance of the pulse pressure (PP) in patients with permanent pacemaker (PM) is discussed in
this review. Clinical characteristics, hemodynamic parameters, stimulation parameters, depending on the PP,
and the ability to optimize medication with antihypertensive drugs are considered. Implanted pacemaker and
CRT are changing the PP, which substantiates the need for additional medical supervision.

KEY WORDS: cardiac pacing, cardiac resynchronization therapy, pulse pressure, drug therapy

SHAYUMICTBD 11YJIbCOBOI'O APTEPIAJIBHOI'O TUCKY TA MEJIUKAMEHTO3HA
HNIATPUMKA HNAHOIEHTIB 3 MIOCTIMHOIO EJIEKTPOKAPAIOCTUMYJIALIEIO

Ilouuncoka M. B.
XapkiBcbKui HanioHansHUH yHiBepcutet iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

B ormagi oOroBoproeThCsi 3HAUEHHS IMyJbcoBOTO aptepiambHoro THCKY (ITAJl) y mamieHTiB 3
iMIoIaHTOBaHUM  enekTpokapmioctumyisitopom (EKC) 1 kapmiopecunxponizyrouoto Teparmieto (KPT).
PosrasmaroTbes KITiHIYHA XapaKTePUCTHKA, TEMOAMHAMIUHI TIOKa3HUKH, TTApaMETPH CTUMYJIAIT 3aJIe)KHO Bif
ITAJl, a Tako’X MOJIMBICTh ONTHMI3AIlil MEIMKaMEHTO3HOI Tepamii 3 BUKOPUCTAHHAM aHTHUTINEPTEH3UBHUX
npemapatiB. EKC i KPT 3wmintoe ITAJl, mo oOrpyHTOBYE HEOOXiIHICTh JONATKOBOTO MEIUKaMEHTO3HOTO
KOHTPOITIO.

K/TIO490BI CJIOBA: t1ocTiiiHa  €EKTPOKApIiOCTUMYJIAIIS, KapAiOpeCHHXPOHI3yloda  Tepallis,
MyJIbCOBUH apTepialbHAN THCK

SHAYUMOCTD IYJbCOBOI'O APTEPUAJIBHOT' O JABJIEHUA U MEJJUKAMEHTO3HAS
HOJJIEPKKA MAIIMEHTOB C IOCTOSAHHOM JEKTPOKAPANOCTUM YJIAIUEN

Houyunckaa M. B.
XapbKOBCKHI HalMOHANBHBIM yHUBepcuTeT umeHu B. H. Kapasuna, r. XapskoB, Ykpanna

B o00630pe obcyxmaeTcss 3HadyeHHWE MyJIbCOBOrO aprepuanbHoro nasineHus (ITAJ]) y mnamueHToB C
WMIUTAaHTAPOBAHHBIM  3JieKTpokapauoctumynsaropoM (OKC) u  KapIuopeCHHXpPOHH3UPYIONICH —Teparnue
(KPT). PaccmarpuBaroTcsi KIMHHYECKas XapaKTEPUCTHKA, TeMOJIWHAMHYECKHE IT0Ka3aTel, IMapaMeTph
CTUMYJISILUMU B 3aBUCUMOCTH OT ITA/Jl, a Takke BO3MOKHOCTb ONTHMMHU3ALUU MEIMKAMEHTO3HOM Teparuu c
ucnoib3oBanneM anturunepreH3uBHbIX mpemapatoB. DKC u KPT wmsmensier TTAJl, 4to 00OCHOBBIBaEcT
HEOOXOIMMOCTH JIOTIOJTHUTEIIFHOTO METUKaMEHTO3HOTO KOHTPOJIS.

KITIOYEBBIE CJIOBA: T1oOCTOSIHHAsI —AIEKTPOKAPIUOCTUMYIAIUSA, KapAHMOPECHHXPOHU3HPYIOIIAS
Teparusi, MyJIbCOBOE apTepUalIbHOE IABICHNE, MEIUKAMEHTO3HAsI Teparus

In 1985, the first pacemaker was implanted,
and since then established as a highly effective

Permanent cardiac pacing and cardiac method of bradyarrhythmias treatment.
resynchronization therapy (CRT) are the Permanent pacing reduces mortality, the
leading treatment methods of bradysystolic number of admissions to hospitals, eliminates
arthythmias, as well as medical therapy the symptoms of the disease and significantly
resistant chronic heart failure (CHF) [1-2]. improves the life quality (LQ), which is an
additional goal of the treatment of patients with
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bradyarrhythmias [1, 3]. The number of primary
pacemaker implantations and replacements is
increasing rapidly every year all over the world
[4-5].

Both the first and the recent studies show
that hemodynamics during pacing is associated
not only with the general functions of the heart,
but also with factors caused by the applied
stimulation method [4].

S-letter code for a common nomenclature
NBG-NASPE / BPEG stimulation that exists to
describe the pacemaker programming since
October 2001 was adopted. The first Ietter
indicates the chamber paced (O — no, A — atria,
the V — ventricle, D — dual chamber (A + V), S
— single cardiac chamber (A or V)). The second
letter indicates the chamber sensed (O —no, A —
atria, V — ventricle, D — dual chambers, — single
cardiac chamber). The third letter indicates how
the pacemaker responds to a sensed event (O —
no, T — trigger, I — suppression, D — indicates
that there are dual modes of response (T + 1)).
The fourth letter indicates the possibility of
programming (O — no, R — the pacemaker has
rate modulation). The fifth letter specifies only
the location or absence of multisite pacing,
defined as stimulation sites in both atria, both
ventricles, more than one stimulation site in any
single chamber, or a combination of these (O —
no, a — atria, V — ventricular, D — double
function (A + V) [1].

The most common cause of pacemaker
implantation is an AV block. The annual death
rate from AV block before pacemakers’
introduction into clinical practice reached more
than 50 % [6]. Other indications for pacemaker
implantation are sinus node dysfunction,
chronic fascicular block, AV block associated
with myocardial infarction (MI), hypersensitive
carotid sinus syndrome [7], as well as for CRT
in patients with CHF [1]. However, the
indications for CRT are under discussion and
development [8—10].

The important factor in the assessment of the
clinical status of patients is the pulse pressure
(PP) [11-14], which characterizes the work of
the cardiovascular system, the degree of arteries
walls tone and pumping function of the left
ventricle (LV) [15-16]. Normal PP is
considered to be 40-60 mm Hg, but not more
than 60 % of the systolic blood pressure (SBP).
Its value depends on the volume of blood that
had accumulated during diastole and was
ejected by the ventricle into the aorta in systole
phase [17-18]. Another factor influencing the
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PP is the resistance encountered by the blood
mass in the aorta during systole. PP has an
important role in the regulation, because it
reflects the blood volume pulse, while SBP and
diastolic blood pressure (DBP) are its
derivatives [19-21].

Changing of PP disrupts the normal blood
supply to organs and tissues, increases the load
on the heart and blood vessels, what is
associated with decreasing of patients LQ, the
progression of heart failure, the advent of life-
threatening arrhythmias, increased
complications of cardiovascular diseases (CVD)
and sudden death in the world [22-27]. 54 % of
adult deaths happen due to a stroke, and 47 %
are associated with coronary heart disease
(CHD) [28-31].

Low PP is associated with increased heart
rate (HR) and is accompanied by rapid fatigue,
weakness, dizziness and disorientation. Factors
leading to such changes are: HF, aortic stenosis,
hypovolemia, renal failure, pathology of
adrenal and thyroid gland, trauma, accompanied
by heavy bleeding, hypothermia, physical
exertion [22, 32].

High PP is associated with a decreased HR
and is accompanied by restlessness, agitation,
anxiety, fear. Such conditions can be caused by
stenosis or insufficiency of the aortic valve,
atherosclerosis, increased intracranial pressure,
endocarditis, anemia, hyperthyroidism [23-27,
33]. Increased PP with reduced DBP and
insufficient blood filling of the coronary arteries
are the cause of pain in the heart.

There are evidence of both the positive DDD
and VVI [34], and the negative impact of AAI
and DDD pacing modes on PP [35].

Multicenter studies indicate reduced risk of
future development of HF and death, as well as
the improvement of the clinical picture mostly
in patients with PP > 40 mm Hg in one year
after implantation of CRT-D [36]. However,
high PP is associated with the development of
CVD and death. It is necessary to pay attention
to the impact of permanent pacemaker
implantation and CRT on the various degrees of
PP.

PP as a response function of neurohumoral
control defines a new perspective for the
analysis of the processes occurring in
hemodynamics. In patients with implanted
pacemaker and CRT heterogeneity PP requires
careful selection of drug therapy and
monitoring of its effectiveness.
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1. CONDITIONS REQUIRING
PACEMAKER IMPLANTATION AND PP

1.1. Acquired av block in patients with
implanted pacemaker and pp

The frequency of the occurrence of AV
blocks increases with age. The prevalence of I
degree AV block is 0.45-5 % [37], in patients
older than 60 years it is registered in 4,5—
14,4 % of all cases; over 70 years — 40 %; after
MI — in 8-13 %. The incidence of II degree AV
block is — 9 %, III degree AV block reaches the
maximum value in people older than 70 years
[38] — in 2.5-8 % of patients with MI. The
incidence of iatrogenic AV block is 0.5-3 % of
all cases. According to WHO statistics, 17 % of
sudden deaths due to acute HF occur due to the
AV block. Most often, this pathology is
diagnosed during a routine inspection by a
physician or cardiologist. There are number of
causes of AV block: diseases of ischemic,
inflammatory, neoplastic and autoimmune
nature. Heart defects, radiofrequency ablation,
valve replacement, as well as drug intoxication
can lead to rhythm disturbances [1].

AV block is anatomically divided into supra,
intra- and infra-Hisian. I degree AV block is
characterized by an abnormal PR-interval
lengthening of more than 0.2 seconds and is
usually asymptomatic. When PR interval is
more than 0.3 sec (significant I degree AV
block), it can cause symptoms due to catheter
ablation of the fast path of AV connection with
the continued conduction on a slow track. With
such a blockade due to inadequate atrium
contraction in the immediate vicinity of the

ventricular  systole, the  hemodynamic
consequences and symptoms similar to
retrograde (ventricle-atrium) holding

(pacemaker syndrome) may appear. Clinically
manifested by shortness of breath, dizziness,
palpitation, pulsation, and chest pain [6, 39—
41]. When significant 1 degree AV block
occurs, the atrium contraction comes prior to
them complete filling, ventricular filling is
impairing, pulmonary capillary pressure is
increasing, stroke volume and end-diastolic
pressure are increasing, that leads to increasing
of PP. However, in the work of Alonso A., et al.
PP associated with height of P wave, rather than
with PR interval [42]. The reduction of
symptoms and improvement in cardiac function
is observed on the background of pacemaker
implantation patients with PR interval > 0,3 sec
by reducing of AV conducting time [39, 41].
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Dual-chamber pacing with a shortened AV
delay improves the condition of patients with
long PR interval with LV dysfunction [43], and
in some cases effect on the disappearance of
orthostatic = hypotension  and  indirectly
normalizes PP [44].

II degree AV block Mobitz I is characterized
by a progressive lengthening of the PR interval
to the blocked contraction with a narrow QRS
complex [45]. Il degree AV block Mobitz II is
characterized by a fixed PR-interval before and
after the blocked complexes, usually associated
with a wide QRS complex, and the damage of
conducting occurs below the branch block trunk
(on the background of the anterior-wall MI). In
patients with II degree AV block of the first
type hemodynamics worsens due to a loss of
AV synchronization even without bradycardia.
As the transition to an advanced AV block in
this situation is not common, the stimulation is
usually not indicated. An exception is the
presence of severe symptoms — dizziness or
syncope, chest pain if the block is associated
with myocarditis or MI accompanied by SBP
increasing, which indirectly indicates an
increase in PP [6]. The second type of II degree
AV block patients are often symptomatic, have
a worse prognosis, often the progression to AV
block of III degree is observed. Thus, the
second type of II degree AV block and wide
QRS complex shows diffuse lesion of the
conduction system, and it is an indication for
pacemaker implantation irrespective by
symptoms.

In case of III degree AV block (complete
blockage) AV dissociation occurs (no AV-
conducting), and it is a sign of a serious organic
lesion. An advanced II degree and complete AV
blocks causes Morgagni-Adams-Stokes attacks,
which are accompanied by HR slowing to 40 or
less beats per minute (bpm), increasing PP,
dizziness, weakness, darkening in eyes, loss of
consciousness, pain in the heart. III degree AV
block is the indication for pacemaker
implantation. There are studies about the
positive impact of DDD and VVI pacing modes
in elderly patients with complete AV block, but
with a single-chamber pacing a significant
dilatation in the left atrium and decreased LV
diastolic function is observed, which is an
indirect effect on the reduction of PP [46—47].

In patients with AV block the reduction in
frequency of symptoms of arterial hypertension
(AH) is explained by the BP lowering during
the 1 year observation period after pacemaker



implantation in the DDD/DDDR modes [48]. A
slower decline in blood pressure (BP) in severe
AH stage and grade is revealed. These
indirectly show the PP decrease in patients with
AV block and with DDD/DDDR pacing modes.

The survey [49] studied the influence of
percent stimulation (< 10 % — group A, > 40 %
— group B) on the structure and function of the
heart in patients with AV block with a dual-
chamber pacemaker. There are enlargements of
atrium and LV and decreased ejection fraction
(EF) in group B in comparison with the group
A. There is indirect evidence of the growth of
PP in patients with rhythm disturbances with
increasing percentage of stimulation, which
adversely affects the outcome of CVD.

In the study [50] in patients with AV block
with VVI pacing mode during daily monitoring
of BP an increase in PP by reducing ventricular
pacing rate during the night is observed. The
average level of PP is fixed at a constant
frequency of ventricular stimulation during the
day, but it is not a physiological decrease in BP
during sleep, it is associated with an increased
rate of target organ damage.

Presented publication of the PP changes
after pacemaker implantation in patients with
AV block are singular, and do not completely
reflect the problem.

1.2. Bifascicular and trifasci-cular block in
patients with implanted pacemaker and pp

The right bundle branch block (RBBB) can
occur in healthy people, in anterior-wall MI and
pulmonary embolism. The left leg bundle
branch block (LBBB) is usually associated with
the structural heart disease (CHD, CHF). The
RBBB and LBBB predisposing factors include:
atria septal defect, stenosis of the pulmonary
artery, chronic obstructive pulmonary disease,
aortic stenosis with calcification,
cardiomyopathy, myocarditis, hyperkalemia,
progressive muscular dystrophy, an overdose of
drugs (quinidine, procainamide, strofantin),
surgery and tumors of the heart, Lenegre Lev
disease [51-52].

Bifascicular block is determined in
electrocardiogram (ECG) as  conduction
disturbances below the AV node in two

branches of RBBB or LBBB is determined.
Trifascicular and alternating block are defined
as a block of all three branches, either
consecutively or at different times. Patients
with such ECG changes and symptomatic
advanced AV block have a high mortality rate
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and a significant incidence of sudden death
[53-58].

Bundle branch blocks are usually
asymptomatic because they do not cause
changes in the HR, however patients with
bifascicular block can have syncope [51, 59],
due to decreased LVEF and increased end-
diastolic pressure [60—61]. Increased SBP in
patients with bifascicular and trifascicular block
is observed [35]. These data indirectly indicates
an increase of PP among patients in this group.

Electrophysiology study (EPS) can be useful
in therapy assessment and selection for induced
ventricular arrhythmias, which are often present
in patients with bifascicular and trifascicular
blocks, [1]. Meanwhile an increased risk of
sudden death irrespective of the results of EPS
is associated with syncope in patients with
permanent or transient III degree AV block.
Permanent pacing is indicated at bifascicular or
trifascicular blocks if syncope of unclear
genesis is present or used therapy may cause
AV Dblock, especially if the loss of
consciousness are caused by transient III degree
AV block [34]. Selecting of the pacing mode is
performed the same way as in the AV block.
Accordingly, the change of PP and its therapy
at the given group are similar to the parameters
in patients with an implanted pacemaker due to
AV block.

Reduced SBP < 110 mm Hg correlates with
a high risk of death and worsening HF in
patients with an implanted pacemaker during
the LBBB and moderate HF. Indirectly, the data
indicate a decrease of PP in patients with LBBB
and moderate HF. CRT reduces the risk of
complications and increases the PP [62].

In the study [35] the daily monitoring of BP
evaluated a decrease of PP in patients with
bifascicular or trifascicular blocks, that is most
by pronounced in the DDDR mode in late
period after pacemaker implantation. However,
there is an increasing of the PP at dual chamber
pacing in DDD mode, in comparison with a
single-chamber  [34], which  adversely
influences the cardiovascular system function
and an additional drug support is requires.

1.3. Sick sinus syndrome (sss) in patients
with implanted pacemaker and pp

The dysfunction of sinoatrial (SA) node
disturbs the frequency of atria contractions,
what causes pathological bradycardia, asystolic
pause and increases PP [63]. The incidence of
the SSS is less than 0.2 % [64]. There are
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internal and external factors that can cause SA
node dysfunction: CHD or MI, AH, systemic
diseases of connective tissue, endocrine
disorders, neuromuscular disease, surgical
injuries [64—65].

Paroxysmal tachycardia on the background
of SSS can occur in some patients [66].
Therefore, patients experience a permanent
emotional stress in addition to disturbances of
hemodynamics during the paroxysms. This
leads to the decreasing of LQ and manifests by
disability, faintness, fatigue, circulation
insufficiency events, memory impairment [67].
17-year study [68] that involved 213 patients
with SSS, shows a high risk of sudden death,
HF, stroke, atrial fibrillation (AF) and requires
a  permanent pacemaker  implantation.
Increasing of the BP is also associated with the
SSS, which indirectly influences on increase of
the PP in the current pathology.

There are indications for the pacemaker
implantation: SSS with documented
symptomatic bradycardia or pauses, clinically
manifested by chronotropic incompetence;
symptomatic sinus bradycardia as a result of
long-term drug therapy, which cannot be
discontinued or replaced with another
treatment; syncope of the unknown origin,
when major deviations from the normal
function of the SN identified or provoked by
the EPS [1]. AV stimulation, combined with
pacemaker settings that minimize ventricular
pacing is the optimal strategy for the treatment
of SSS [1, 69]. It improves LQ, reduces
cardiovascular and total mortality and incidence
of AF [70], reduces thromboembolic
complications and pacemaker syndrome events
which associated with loss of AV synchrony
and manifests by weakness, dizziness, syncope,
followed by decreasing of the myocardium
contractile function [71].

We found only one study [72], where in
patients with SSS the increase of cardiac
productivity is observed on a background of
atrium pacing, which leads to increase of
cardiac index up 30%, stroke volume by 15%
and decrease of preload. However, there is an
increase of PP (59,2 + 2,3 mm Hg) Despite the
improvement in hemodynamics. There is a
decrease of cardiac productivity on the
background of ventricular pacing, thereby there
is a decrease of cardiac index and stroke
volume by 15-20 %, increase of preload and
decrease of PP (54,3 + 2,2 mm Hg).
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1.4. Carotid sinus syndrome (css) and
neurocardiogenic syncope in patients with
implanted pacemaker and pp

CSS is manifested by syncope or presyncope
as a response to carotid sinus stimulation due to
its high sensitivity [73]. The data [74] indicate
that the syncope is common in all age groups
with the peaks in adolescence and elderly. The
recurrence rate of syncope increases linearly
from 0.3 % during 30 days to 22 % within two
years of observation. The mortality rate for one
year varies between 5.7 and 15.5 %. Most of
syncopes of unclear genesis are caused by a
CSS in elderly patients. Passive orthostatic test
(head-up tilt-table testing) is used for the
diagnostics of neurocardiogenic syncope [75—
76]. Before the test all cardio- and vasoactive
drugs should be canceled. Duration of the test is
45 minutes or until syncope develops.
Neurocardiogenic syncope is classified by ECG
data in the three leads and by BP data [77-78]:

— mixed type: duration < 10 seconds, HR <

40 bpm, the absence of asystole >3 sec,
lowering of BP precedes the HR reduction;

— cardioinhibitory  type: duration >
10 seconds, HR >40 bpm, the absence of

asystole > 3 sec, lowering of BP precedes the
HR reduction;

— cardioinhibitory type with asystole: the
lack of asystole > 3 seconds, hypotension
(decreasing of SBP to 80mm Hg) with
decreasing in HR at the same time;

— vasodepressor type: HR > 10 % from
baseline when syncope is present, a significant
decrease of the SBP.

The significant decrease of SBP and slight
decrease of DBP are indirectly associated with
reduction of the PP in patients with CSS [75,
79].

The indications for pacemaker implantation
are recurrent syncope caused by carotid sinus
stimulation in patients who needs a minimal
pressure on the area of the carotid sinus to
cause episodes of ventricular asystole > 6 sec
duration in the absence of drugs depressing SN
function or slowing AV conduct.

The study [80], which includes 138 elderly
patients with the CSS, history of syncope and
positive tilt-table testing in 67.4 % of cases
showed  that  pacemaker implantation
completely suppresses the symptoms in 83.3 %
of cases. However symptoms remain
unchanged in 10.9 % of the mixed CSS that is
associated with preservation of vasodepressor



component. There is indirect evidence that the
pacemaker implantation did not normalize PP
in patients with vasodepressor type of CSS in
comparison with cardioinhibitory type.

1.5. Hypertrophic cardiomyopathy (hcm)
and neurocardiogenic syncope in patients
with implanted pacemaker and pp

HCM is a genetic CVD of the myocardium,
characterized by local ventricular hypertrophy,
diastolic dysfunction and the development of
arrhythmias [81]. The incidence of HCM is 1 in
500 people worldwide [82—84]. Factors that
increase the sudden death in these patients,
include: heredity, the presence of syncope,
severe LV hypertrophy or obstruction of the LV
outflow tract on echocardiography, abnormal
BP response to exercise [81].

The study [85] presents a clinical case of a
patient with apical HCM, CAD and AH. His PP
is 56 mm Hg and HR is 50 bpm during the rest.
During the exercise test PP decreases to
32mm Hg and HR increases to 162 bpm.
Multicenter study [86] indicates that the
decreasing of the SBP up to 10 mm Hg and
indirect decreasing of the PP during physical
exertion is an independent factor for the
development of CVD and increased mortality.

Clinically HCM is manifested by shortness
of breath, weakness, chest pain, syncope,
arrhythmias (tachycardia, bradyarrhythmia, AF,
front and LBBB).

Implantation of the defibrillator and dual
chambers synchronized AV-stimulation are
invasive methods of HCM treatment in patients
with high risk of sudden death [1]. Pacemaker
reduces the frequency of myectomy application,
alcohol ablation, and reduces the risk of sudden
death [87-89]. Dual-chamber pacing mode with
a short AV delay improves hemodynamics
when outflow tract obstruction is present by
restoring the sequence of LV excitation, which
provides an increase in the diameter and
volume of outflow tract and reduction of LV
obstruction, increase of SAP and indirectly
increases PP.

In end-stage HCM for relieving HF
symptoms CRT is recommended [1]. LV and
left atria reverse remodeling are present in this
group of patients [90] that improves
hemodynamic and indirectly increases the PP.

Schinkel A.F. etal. [91] studied 2190 pati-
ents with HCM, syncope (41 %), reduced PP
during exercise (25%), LV hypertrophy (20 %)
and unstable ventricular tachycardia (46 %).
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One year after the implantation of CRT the
cardiac mortality is reduced to 0.6 % in this
group of patients.

1.6. Chf in patients
pacemaker and pp

The prevalence of CHF is 1-2 % in the
population and it increases to 10 % in elderly
patients [92]. Mortality is 20 % among those
who is under 75 years old and 40 % — over
75 years [1]. Currently, HF is classified
according to the LVEF: systolic HF with
reduced EF (<45-50 %) and diastolic HF with
preserved EF. CAD and MI are associated with
systolic HF, and AH and diabetes — with
diastolic HF [93-95]. CHF characterized by a
decrease in LQ, social and psychological
consequences. Clinically it is characterized by
shortness of breath, fatigue and reduced
physical activity. Tachycardia, tachypnea,
decrease of the EF, low SBP and PP indicates a
poor prognosis and advanced stage of the CHF
[94, 96]. Biton Y. et al. show that the increase
of the PP > 75 mm Hg in response to exercise
has a more favorable outcomes for systolic HF
and the PP <75 mm Hg increases the risk of
death in this case [62].

There are evidence of low PP association
with high risk of cardiovascular complications
and increased mortality in patients with II-IV
functional classes of HF, after myocardial MI
[62, 97].

In a study [36] it is demonstrated that low
PP is associated with a worse outcome in
hospitalized patients with systolic HF, however
when PP>40mm Hg the opposite LV
remodeling occurs by reducing of LV end-
systolic volume.

There are indications for CRT: II-IV
functional class (FC) of HF in patients with
sinus rhythm, the QRS duration > 120 ms and
EF < 35 %; III-IV FC of HF with the duration
of the QRS > 150 ms and EF < 35 %; II FC of
HF in sinus rhythm, the QRS duration > 120-
130 ms and EF < 30-40 %; with QRS complex
duration > 150 ms, EF < 30 % [1]. There are
indications for CRT in patients with a
permanent or long-term persistent AF: III-IV
FC of CHF with QRS complex duration >
120 ms EF <35%, with the holding AV
ablation in patients with a rare ventricular rate
(lesser than 60 per minute at rest and lesser than
90 per min under a load).

In the study [98] in 1177 patients with
systolic HF the effect of CRT-D and pacemaker

with implanted
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is compared. It is noted that the CRT-D
implantation, EF < 35 % and the QRS complex
duration < 130 ms are associated with a high
mortality, as compared to the pacemaker.

CRT increases exercise tolerance, blood
oxygen saturation, and improves LQ, reduces
re-hospitalization and mortality due to HF [72,
77], helps to restore the myocardial contraction
synchrony, improves the contractility of the LV
and leads to the LV reverse remodeling, what
increasing LVEF. It is accompanied by PP
normalization [36, 62].

The study [36] observes that the positive
echocardiographic response occurs when PP >
40 mm Hg for one year after implantation of
CRT-D in patients with systolic HF. Also in
this group, the risk of HF development and
death reduces on 50 % in comparison with a
low-PP group (<40 mm Hg).

There is an increase of SBP on 8.5 mm Hg
in 15 patients with III-IV FC CHF with EF <
40 %, QRS complex duration > 125 ms after
using biventricular CRT in combination with
right ventricular stimulation [99]. It indirectly
indicates an increase of the PP in this type of
stimulation.

2. MEDICAMENT SUPPLEMENT OF
PATIENTS WITH IMPLANTED ECS
AND PP

The contemporary implantable ECS as well
as CRT are high technological complex and
programmed devices for arrhythmias prevention
and execution of algorhythms for reduction of
right ventricular stimulation and ultimately, for
elevation of LQ and mortality reduction in
cardiovascular pathology [1].

A constant control of ECS work and of the
state of CRT is required and aimed to reveal
some diagnostic and corrective mistakes in their
work with the following optimization of the
program for achievement of the best clinical
effect and prolongation of devices’ service
terms as well as for resolution of the problem of
management [2, 100]. The first programmation
of the device is carried out directly during the
operation and then on the following 3™ and 7"
days. In 6-12 weeks after implantation a
chronic threshold of stimulation is formed. The
thresholds of stimulation should be checked in
this period and if it is necessary. To be
regulated. On the 6™ and 12" months after
operation the correction of ECS work is
controlled. Again and in the future if there are
no complaints of the patient the latter is
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observed once a year. An important task is also
an evaluation of the battery work and when its
exhaustion is revealed the battery should be
replaced [101].

ECS and CRT don’t always decrease a
frequency of recurrent hospitalizations and fatal
outcomes [102]. In this case an additional
medicament supplement is not abolished. A
usage of some groups of medications and
decrease of PP in a different degree influence
on the reduction of the risk of cardiovascular
complications [103]. Some of the drugs, such as
beta-adrenoblockers (BAB), calcium channel
blockers (CCB), chinidine, aimaline, isuprel,
isadrine are capable to increase of ECS
threshold and on the contrary, such agents as
prednisolone, norepinephrine, and ephedrine are
able to decrease of ECS threshold [104—106].

It should be noted that the action of the
drugs influenced on the variability of PP in
patients with implanted ECS or performed CRT
is not enough elucidated in the contemporary
literature.

2.1. Diuretics in patients with implanted ecs
and pp

Although in patients with implanted ECS
diuretics don’t change PP, but some agents of
this group of drugs prescribed to hypertensive
patients can decrease it. So, in patients with
isolated systolic AH indapamide decreases risk
of cardiovascular complications due to
reduction of PP < 60 mm Hg [107].

The ASPIRANT study [108] demonstrated
that spironolactone was less effective in
reduction of PP in patients with AH and initial
DBP over 97 mm Hg. In patients with resistant
AH the contribution of spironolactone (25—
50 mg daily) to reduction of PP realizes in 12
weeks of therapy due to decrease in SBP be
8.7 mm Hg (the PATHWAY -2 study) [109].

By analogy, a loop diuretic furosemide (40—
60 mg daily) in persons with AH compared to
placebo in 8.8 weeks of treatment can decrease
PP due to more marked reduction of SBP (by
8 mm Hg) then of DBP (by 4 mm Hg) [110].

High doses of furosemide (over 80 mg daily)
in patients aged older 60 years with CHF of III-
IV FC, LVEF < 35 %, QRS duration > 120 ms
and LBBB or RBBB are shown to increase a
risk of cardiovascular mortality probably due to
PP growth. So, before CRT and high daily
doses of furosemide an average PP was
45 mm Hg and then in a year after CRT and
furosemide therapy there was a decrease in PP



to 39.6 mm Hg but two years later the further
more marked growth of PP to 51.8 mm Hg was
observed [111].

The MADIT-CRT study has shown a
negative effect of diuretics on the course of
CHF in patients with CRT developed in an
increase of frequency of hospitalization and
complications. However torasemide admi-
nistration could improve a clinical picture in
such patients [112].

2.2. Bab in patients with implanted ecs
and pp

The influence of nebivolol in patients aged
older 70 years with CHF was studied depending
on initial BP after CRT. Prescription of
nebivolol 2.5-5-10 mg daily compared with
placebo was discovered to decrease PP by
1.5 mm Hg (PP was 56.4 mm Hg in the group
of treatment vs 57.9 mm Hg in placebo group).
However even such insignificant PP reduction
in patients with CHF after CRT diminishes
development of cardiovascular complications
and mortality [113].

Combination of BAB with angiotensin
converting enzyme (ACE) inhibitors in patients
with CHF and hypertensive CSS positively
influenced on the further clinical outcome
[114-115], the best outcome after CRT is
observed at high doses of antihypertensive
agents [116]. In patients with dual chambered
ECS carvedilol 6.25 mg daily promotes a
reduction of PP be 10 mm Hg due to positive
influence on SBP [105].

In 18 % of patients with SSS a usage of
BAB after implantation of dual chambered ECS
is associated with development of the 2™ and
3" degree AV block [117].

BAB is used in the treatment of ECS and
CRT-induced arrhythmias of supraventricular
and ventricular origin. Prescription of BAB to
the patients with CHF after implantation of
ECS or executed CRT in decreased a risk of
ECS’ complications [112, 118-119]. Alongside
with a prolongation of QRS complex’ duration
a frequency of BAB prescription was found out
to be grown [120].

In patients without arrhythmias induced by
ECS and CRT, BAB is used in small daily
doses due to a growth of frequency of unfavo-
rable outcomes and hospitalizations [121].

2.3. Ccb in patients with implanted ecs and
PP

Amlodipine as one of the hypotensive agents
can be used for reduction of PP in patients with
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implanted ECS. It has been noted a reliable
decrease in PP by 5.1 mm Hg without change
of HR in such patients already in 8 weeks of
treatment with amlodipine 10 mg daily [122].

A tendency to elevation of the threshold of
ECS without an influence on with verapamil
240 mg daily in 2 months of treatment in
patients with supraventricular tachyarrhythmia
or AF and implanted DDDR ECS HR is
discovered [123].

Higher velocity of coronary flow was
revealed in treatment with verapamil compared
with its withdrawal in patients with HCM. The
endothelium depended vasodilatation is known
to be impaired in such patients and therapy with
verapamil  promotes a  restoration of
vasodilatation response in the conditions of
stress associated with ECS [124].

2.4. The inhibitors of ace, antagonists of
angiotensine ii receptors (aar ii) in patients
with implanted ecs and pp

Administration of ACE inhibitors or AAR 11
in patients with CHF in CRT leads to long term
favorable outcomes. These groups of agents
improve prognosis in CRT in cases of their
usage in optimal daily doses [125].

Lisinopril 2.5 mg daily combined with BAB,
diuretic, acetylsalicylic acid and digoxin is
reported to improve a total state of patients with
performed CRT due to CHF and constant form
of AF [105]. Therapy with lisinopril is occurred
to reduce PP resulted in SBP decrease by
10 mm Hg after 14 months of treatment.

Right ventricular ECS can evoke a
ventricular dyssynchrony, aggravate -cardiac
output and increase a PP [49]. In patients with
full AV block and dual chambered ECS a usage
of ACE inhibitors decrease a frequency of
hospitalizations and cardiovascular compli-
cations.

CONCLUSION

PP is an independent predisposing and
prognostic factor for cardiovascular
complications and mortality, and therefore is
being intensively studied.

The implantation of pacemaker and CRT,
solves the problem of bradysystolic
arrhythmias and HF, and leads to regular
changes in PP among the other hemodynamic
parameters. The PP role and abilities of its
optimization, including due to medical
management of patients, is still not studied
appropriately.
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