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TNF-ALPHA AND SERUM GALECTIN-3 IN NON DIABETIC
PATIENTS WITH HEART FAILURE WITH PRESERVED LEFT
VENTRICULAR EJECTION FRACTION

Bolotskykh A. V., Rudyk Yu. S., Udovychenko M. M, Lozik T. V.
Gl «National Institute of Therapy n.a. L.T. Malaya NAMS of Ukraine», Kharkiv, Ukraine

Insulin resistance (IR) leads to structural abnormalities in the heart. Purpose of the study is to investigate
the levels of serum Gal-3 levels (sGal3), THF-alpha (TNF-a), Nt-proBNP, HOMA index and insulin and their
relationships in non-diabetic patients with heart failure with preserved left ventricular ejection fraction
(HFpEF). Forty five non-diabetic patients (27 males and 18 females; mean age 60.4.1+9.7 years) with HFpEF
were examined. Patients with diabetes mellitus were excluded. The serum sGal3, TNF-alpha, Nt-proBNP and
insulin levels measured in serum by ELISA, according to manufacturer's instructions. Homeostasis Model
Assessment (HOMA) index was calculated as a measure of IR at fasting state (IR=fasting glucose x fasting
insulin/22.5).The echocardiographic parameters were measured with M- and B-mode and calculated
following the American Guidelines of Echocardiography Society. Continuous variables are expressed as
median (25th, 75th percentile). For nonparametric Spearman's correlation analysis and Mann-Whitney U test
were used. All statistical tests were 2-tailed, and p < 0.05 was considered statistically significant.

It was found, that IR often occurs in non-diabetic patients with HFpEF. The sGal3, TNF-alpha and insulin
are significantly increased in HFpEF patients with IR and without T2DM our study shows an association of
the IR, TNF-alpha and sGal3 with echocardiographic parameters in the non diabetic with HFpEF. This fact
may indicate the influence of IR on fibrogenesis process and thus facilitate the processes of myocardial
remodeling.

KEY WORDS: insulin resistance, tumor necrosis factor alpha, galectin -3, fibrosis, heart failure with
preserved ejection function

OHII-AJIb®A TA PIBEHb CHUPOBATKOBOI'O I'AJIEKTUHY-3 Y XBOPHUX 3 CEPIHEBOIO
HEJOCTATHOCTIO 31 3BEPEKEHOIO CUCTOJITYHOIO ®YHKIIEIO JIIBOI'O
MIJIYHOYKA BE3 IYKPOBOI'O JIABETY

bonomcokux I. B., Pyouk IO. C., Yooeuuenko M. M., Jlo3ik T. B.
1Y «Hauionaneuuit inctutyT Tepanii im. JI.T. Manoi HAMH VYkpaiun», M. XapkiB, Ykpaina

IncyninopesucrentHicts (IP) mpu3BOAMTE 0O CTPYKTYpPHHX MOPYIIEHb cepipl. MeTa JOCIiIKEeHHS:
BuBunT piBHI cupoBaTKoBOro ranekriny-3 (cl'an-3), ®HII-ansda, Nt-proBNP, incyniny ta innekcy HOMA
Ta iIXHBOTO B3a€EMO3B'S3KY Y MAIlI€HTIB 3 CEpPIIEBOI0 HEIOCTATHICTIO 31 30epexenoro (pakiiero Bukuny (CH-
3®B) 6e3 mykpoBoro mgiabery.

Ob6crexxeno 45 namienTis (27 gonosikiB i 18 xiHOK, cepenHiii Bik - 60,4 £ 9,7 poky) 3 CH-3®B. [lamientu
3 HyKpoBUM Jiaberom Oyiu BukimodeHi. CupoBaTkoBi koHueHntpauii clan-3, ®HII-ansda, Nt-proBNP Ta
IHCYITiHY BU3HA4Yajacs 3 BUKOPUCTaHHAM Habopy peakTuBiB « ELISA» BiAmoBimHO M0 iHCTPYKINT BUPOOHUKA.
T'omeocrarnunmii iHgexc [P (HOMA-IR) pospaxoByBamu 3a ¢opmynoro: HOMA-IR = rmoko3a HaTiie
(Mmonb / 1) x incynin Hatie (MkE]] / mun) / 22,5). Exokapmiorpadivni napamerpu BumiptoBanucs B M- i B-
peXHUMax i pO3paxOBYBAIKCS 3T1IHO 3 PEKOMEHAAIIIMI AMEPHKaHCHKOT0 eX0KapaiorpadigHOro TOBapHCTBa.
OtpumaHi JaHi TpeACTaBICHI Y BUIIAAI MENiaHW 1 IHTEPKBAPTUIBHOTO po3Maxy (25-i 1 75-# mporeHTnmi).
[Ipu mopiBHSHHI BUOIpOK BHKOPHCTOBYBANM HemapaMmeTpuuHuii kpurepiii U tect Manna -VYitHi. s
BCTaHOBJICHHSI B32€MO3B'S3KY KUIBKICHHX O3HAK BHOIPKOBHX [aHHWX 3aCTOCOBYBAIHM PAHTOBHHA Koe(iIlie€HT
kopemsii Cripmena (rs). CTaTUCTUYHO 3HAYYIIAME BBAYKAJIHCS BIIMIHHOCTI JAHUX 1 KOPEJSIIist MK TaHUMHA
mpu p < 0,05.

Bymo BcranoBieno, mo IP gocuts wacto 3yctpidaerscs y marmieHTiB 3 CH-3®B HaBiTh 0€3 HasBHOCTI
IyKpOBOro miabery 2 Triry. Y XOJi HAIIIOTO TOCTIIKEHHS BUSABIEHO JOocTOBipHA acomiamis [P, pisaiB ®HII-
anbga, TanekTiHy-3 1 exokapmiorpadidHmx mapamerpiB cepus y mnarientiB 3 CH-3®B 06e3 mopymens

© Bolotskykh A. V., Rudyk Yu. S., 5
Udovychenko M. M, Lozik T. V., 2014
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ByriIeBoJHOro oOMiHy. Lle Moxe cBimunTr npo BrumB [P Ha mporecu ¢pubporenesy i TakuM YHHOM CHPHUSTH
TIpoLecaM PEMOIEITIOBAHHS MioKap/a.

K/TIO490BI CJIOBA: iHCYniHOpPE3UCTEHTHICTh, ()aKTOp HEKpO3y IyXJWH anb(da, rajekTiH-3, ¢idpos,
cepleBa HEJAOCTATHICTH 13 30epeKEeHOI0 CUCTOIIYHOIO (DYHKITIEIO JTIBOTO IIUTYHOUKA

®OHO-AJTIb®A U YPOBEHDb CBIBOPOTOYHOI'O I'AJIEKTUHA-3 Y HAIIUEHTOB
C CEPJIEYHOM HEJJOCTATOYHOCTBHIO C COXPAHEHHOMN ®PAKIIMEN
BBIBPOCA BE3 CAXAPHOI'O IUABETA

boaomckux A .B., Pyoux IO. C., Yooseuuenxko M. M., Jlozux T. B.
I'Y «Hauuonansauii uactutyt Tepanuu uMm. JL'T. Manoit HAMH VYkpauns», r. XapbkoB, YKkpanHa

WncynunopesucrentHocTs (MP) mpuBOguT K CTPYKTYpHBIM HapylieHusM cepana. Llems mccnemoBanus:
Wzyuute ypoBHM chIBOpoTO4HOro rajektuHa-3 (cl'an-3), ®HO-anbda, Nt-proBNP, wncynuHa u mHnekca
HOMA u ux B3auMOCBSI3H Y MAIMEHTOB C CEPACYHON HEJOCTATOUHOCTRIO C COXPAHEHHOH (ppakituei BEIOpoca
(CH-C®B) 6e3 caxapHoro nuabera.

O6cnenoBano 45 marmueHtoB (27 MyxkuuHbl U 18 skeHmmH, cpemHuii Bo3pact — 60,4 + 9,7 roma) ¢
CH-C®B. IlauueHTthl ¢ caxapHbIM Aua0eToM OBLTH HCKITIOUeHBI. ChIBOPOTOUHBIC KOHIIeHTparmu clan-3,
®OHO-anbpa, Nt-proBNP u umHCynwmHa, ompenensiiach ¢ HCIONb30BaHHEM HaOopa peakTnBoB «ELISA» B
COOTBETCTBMM C MHCTpyKUHel npousoautend. I'omeocratudeckuit uugekc P (HOMA-IR) paccuuTsiBamu
no ¢popmyne: HOMA-IR = rioko3a Haromak (MMOJIB/I) X MHCYAMH HaTomak (MKEn/mim) /22,5). Dxokap-
Jquorpaduyeckre napaMeTpsl U3Mepsuich B M - 1 B-pexxnmax ¥ pacCUUTHIBAINCH COTTACHO PEKOMEHIAIUSM
AMepHKaHCKOro 3XoKapauorpaduyueckoro odmiectsa. [lonyueHHble JaHHbBIE MPEICTaBICHBI B BUAE MEIUaHBI
U WHTEpKBapTWIBLHOrO pa3maxa (25-it m 75-i mponentunm). [Ipu cpaBHEHHWH BBIOOPOK HCIIONB30BAIH
HenapaMerpuieckuid kpurepuid U tect ManHa - YutHu. [[ns ycTaHOBIIEHHS] B3aUMOCBSA3M KOJIMYECTBEHHBIX
NPU3HAKOB BBHIOOPOYHBIX JIAHHBIX IPHUMEHSUIM paHroBbld Kod(QduimeHT koppensuun Crupmena (rs).
CraTucTUUECKH 3HAUMMBIMH CUUTAIINCH PA3JIUUMs JaHHBIX M KOppesiius Mexay AanHbiMu ripu p < 0,05.

VYcranosneno, uro NP poBonpHO wacTto Bcrpeuaerca y mamueHToB ¢ CH-COB naxe 0Oe3 Hamuuus
caxapHoro jquadera 2 Tuna. B xone Halero uccienoBaHus BhISIBICHA T0CTOBepHas accouunanus P, yposHei
®HO-anbta, rajgekruHa-3 u sxokapauorpaduyeckux napamerpoB cepaua y nauueHtoB ¢ CH-COB 6e3
HapyUICHHUH yrIIeBOAHOI0 OOMeHa. JTO MOXKET CBHJIETEILCTBOBATH O BinsiHuM 1P Ha npouecchl pudporeHesa
U TaKuM 00pa3oM CII0COOCTBOBATH MPOLIECCaM PEMOJICIIMPOBAHHUS MUOKap/Ia.

K/IFOYEBBIE C/IOBA: vHCYnMHOPE3UCTEHTHOCTh, (aKTOp HEKpo3a omyxolei ainbda, rajaekTuH-3,
¢ubpo3, cepedHast HEIOCTATOYHOCTh C COXPAHEHHOW CHCTONIMYECKON (DYHKIIMEH JIeBOro jKelyJ04Ka

by 2025 the number of these patients reached

INTRODUCTION the level of 5 %, [2], and globally the

Heart failure (HF) is still a leading cause of
both morbidity and mortality in Western society
with increasing health care costs. Treatment of
these patients requires considerable resources,
part of which are spending on hospital care, and
given the demographic trend in Ukraine to
increase the proportion of the population in
older age groups, the issues of the new methods
development for prevention of progression,
early diagnosis and treatment of heart failure is
becoming very important [1]. It is known that
diabetes mellitus (DM) aggravates the clinical
course and prognosis of heart failure,
particularly due to coronary heart disease
(CHD). In recent years, the number of diabetic
patients, mainly the type 2, in Ukraine has been
increased considerably, and number of diabetic
patients is about 1.1 million. It is expected that

prevalence of diabetes is likely to increase from
371 million persons in 2013 to 552 million in
2030 [3]. This epidemic mainly refers to type 2
diabetes mellitus (T2DM), which is about 90-
95 9% of all cases. Modern lifestyle,
environment and genetic factors, especially the
interaction of the latter two, which influence the
development of such an epidemic of diabetes,
are closely associated with increased
development and prevalence of obesity. Insulin
resistance (IR) is a characteristic feature of
obesity and type 2 diabetes mellitus and
impacts the heart in various ways.

The problem of IR is extremely urgent
today. IR is decrease sensitivity or response-
veness to metabolic actions of insulin. Impaired
insulin-mediated glucose uptake is a uniformly
observed characteristic of the heart in these



states, although changes in upstream kinase
signaling are variable and dependent on the
severity and duration of the associated obesity
or diabetes mellitus. The understanding of the
physiological and pathophysiological role of
insulin resistance in the heart is evolving.

An important role in the IR syndrome
pathogenesis plays cytokines activation [4], and
imbalance of these factors (increasing of inter-
leukin (IL) -6, tumour necrosis factor (TNF) -a
and decreasing of IL-10, I1L-4) are considered as
predictor of vascular complications. Proin-
flammatory cytokines are capable to modify
cardiovascular function through a number of
mechanisms that result in hypertrophy, dilation
of the left ventricle (LV) of the heart, myocar-
dial dysfunction, endothelial dysfunction,
cardiomyopathy and fibrosis [5]. Because of
this, in recent years, studies of pathophysiologi-
cal role of cytokines in the pathogenesis of car-
diovascular diseases which are not traditionally
associated with inflammation, particularly HF
various etiologies, are paid great attention [6].

To maintain high energy demands, the heart
is capable of using many metabolic substrates.
Although insulin signaling may directly
regulate cardiac metabolism, its main role is
likely the regulation of substrate delivery from
the periphery to the heart, excess lipid accumu-
lation in visceral adipose tissue. This actually
causes acquisition of diabetogenic properties. In
turn, visceral adipose tissue accumulates
macrophages that release inflammatory
cytokines, which can impair insulin sensitivity.

Thus, TNF-a increases the genes expression
involved in the de novo synthesis of free fatty
acids, which are responsible for insulin resis-
tance and DM further formation [7]. Clinical
studies confirm the connection between DM
and LV dysfunction, which occurs regardless of
hypertension or coronary artery disease presen-
ce. This coincides with the conclusions of the
authors, who have demonstrated the
relationship between the levels of proinflamma-
tory cytokines and the degree of LV remo-
delling in patients with underlying metabolic
disorders, including diabetes. [6].

Thus, changes in the myocardium in heart
failure and presence of T2DM are morpholo-
gically characterized by hypertrophy of cardio-
myocites and myocardial fibrosis due to a large
number of extracellular matrixes in the
interstitium of ventricular wall [8].

Recently in the literature a large number of
myocardial fibrosis markers were described, -
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but special attention has been paid in patients
with heart failure new biomarkers fibrosis -
galectin-3. Galectin-3 is a 26 kDa chimaera-
type galectin which is unique in that it is the
only member of the galectin family [9] with an
extended N-terminal domain constituted of
tandem repeats of short amino acid segments
(about 130 amino acids) linked to a single
C-terminal carbohydrate-recognition domain.
Whereas the C-terminal domain is responsible
for lectin activity, the presence of the N-termi-
nal domain is necessary for the full biological
activity of galectin-3 [10, 11].

Galectin-3 is found in a wide range of
species and tissues. Similar to other galectins,
galectin-3 lacks a secretion signal peptide for
classical vesicle-mediated exocytosis, so it is
localized primarily in the cytoplasm, in the
nucleus and mitochondria. When secreted into
the extracellular space (via a non-classical
secretory pathway that circumvents the
endoplasmic reticulum and Golgi complex.
Galectin-3 is involved in numerous pathological
processes such as growth, proliferation,
endogen inflammation and myocardial fibrosis.
[12-14].

OBJECTIVE

Purpose the study is to investigate the levels
of serum Gal-3 levels (sGal3), THF-alpha
(TNF-a), Nt-proBNP, HOMA index and
insulin and their relationships in non-diabetic
patients with heart failure with preserved left
ventricular ejection fraction (HFpEF).

MATERIALS AND METHODS

Forty five patients (27 males and 18 fema-
les; mean age 60.4.1 + 9.7 years) with HFpEF,
I-111 NYHA functional classes with EF > 45 %
of ischemic genesis without concomitant
diabetes mellitus type 2 (T2DM) were exa-
mined. All patients were divided into two
groups: 32 (71.17 %) patients with HFpEF and
IR and 13 (28.9 %) patients with HFpEF and
without IR. In control group were included 10
patients without HF, DM and IR (mean age 47.1
+ 9.5 years).

Functional status was determined using the
NYHA-FC and the 6 min walk distance. Body
weight was recorded in kilograms. Serum
concentrations of Gal-3, TNF-alpha, insulin and
Nt-proBNP were measured using an enzyme-
linked immunosorbent assay with mono- and
polyclonal antibodies according to manufac-
turer's instructions. Optical density measure-
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ments were performed on a semiautomatic
ELISA analyzer «Immunochem-2100». Serum
concentrations of glucose were measured by
glucose oxidase test according to manufac-
turer's instructions. Optical density measure-
ments were performed on a semiautomatic
biochemical analyzer CHEM-7. The sGal3 and
insulin were measured in serum by ELISA.
Homeostasis Model Assessment (HOMA)
index was calculated as a measure of IR at
fasting state (IR=fasting glucose x fasting
insulin/22.5). The upper limit of the HOMA-IR
was 2.77 [Wallace, 2004].

The echocardiographic parameters (left
ventricular end-diastolic and systolic volume
(LVEDV and LVESV), inter ventricular septum
fractional thickening (IVSFT), inter ventricular
septum fractional thickening (IVSFT), left
ventricle posterior wall fraction thickening
(LVPWES), left ventricular ejection fraction
(LVEF), E/A ratio) were measured with M- and
B-mode echocardiography using Ultrasound's
Vivid Three with a 2.5-MHz probe (Japan) and
calculated following the American Guidelines
of Echocardiography Society.

All of the statistical analyses were perfor-
med with the Microsoft Excel 7.0 and SPSS
21.0 Inc. software package. The distribu-tion of
variables was analyzed with Kolmogorov-
Smirnov test. Nonparametric variables were
analyzed with Kruskal-Wallis test. To estab-

lished the relationship between quantities
parametric variables was used one-way analysis
of wvariance (ANOVA) and Spearman's
correlation analysis. Other differences were
determined by one-way ANOVA. All statistical
tests were 2-tailed, and p < 0.05 was considered
statistically significant.

RESULTS AND DISCUSSION

All enrolled patients provided written
informed consent. The exclusion criteria in the
study were: heart failure with reduced ejection
fraction < 45 %; type 1 and 2 DM, valvular
heart disease; recent (up to 10 days) episodes of
acute heart failure; acute coronary syndrome
within the previous 3 months; inflammatory
diseases in the acute stage; increase of thyroid
function; cancer. The study protocol was
approved by ethical committee of Government
linstitution «L.T. Malaya Therapy National
Institute of the National Academy of Medical
Sciences of Ukraine». The baseline clinical
characteristics of examined patients are
displayed in table 1.

No statistical differences were detected in
age, sex, systolic and diastolic blood pressure
levels, heart rate, body mass index, 6-Minute
walk distance, ejection fraction of LV and index
E/A in Performance status scale scores and the
distribution of NYHA class between groups
(tab. 1).

Table 1

Baseline Demographic and Clinical Characteristics
of the Study Population (Me [LQ; UQ]) (n=45)

Group 1 - Patients
with HFpEF and
without IR (n=13)

Index

Group 2 - patients
with HFpEF and IR
(n=32)

Control Group
(n=10)

Sex (male / female). n (%) 8 (61.5 %)/5 (38.5 %)

19 (59.4%)/13 (40.6 %) |13 (38.7 %)/18 (58.1 %)

Age. years 64.0 [57.0; 66.0]

60.50 [54.25; 65.0] 50,5 [37,8; 55,3]

Duration of HF. years 4.0[2.5; 12.5] ¢

5.0[2.0;85] m 0

Systolic blood pressure. mm
Hg

160.0 [144.0; 170.0] 4

170.0 [160.0; 179.0] m 117,5[110.5; 131,5

Diastolic blood pressure. mm

Hg 100.0 [90.0; 100.0] 4

100.0 [90.0; 100.0] m 78.0 [71.0; 80.0]

Heart rate. bpm 77.0 [61.0; 82.0]

73.50 [66.50; 84.75] 68.0 [64.3; 71,5]

Body mass index. kg/m2

29.86 [28.91; 31.18] ¢

30.68 [29.14; 34.03] m | 25,8 [24,3; 27,0]

6-Minute walk distance. m

348.0 [272.0; 387.0] ¢

355.00 [298.50; 388.0] m | 582,5 [563,3; 600,3]

Performance status scale. score | 2.0 [2.0; 3.0] ¢ 3.0[2.0;3.0] m 0[0; 0]
NYHA class: Il 7 (53.8%) 24 (75.0%) 0 [0:0]
1"l 6 (46.2%) 4 8 (25.0%)m '
Ejection fraction of LV. % 58.0 [57.0; 60.5] ¢ 61.5 [57.25; 63.75] m 65.5 [64,3; 68.5]
E/A 0.8[0.8;0.94] ¢ 0.810.8;0.90] m 1.6 [1.5; 1.6]

4 - significant difference between the Groupl and Control Group (p < 0,01)
m - significant difference between the Group2 and Control Group (p < 0,01)



IR was diagnosed in 32 (71.17 %) patients
with HFpEF patients without a history of
diabetes. In the group with HFpEF and IR the
level of glucose, sGal3, TNF-alpha and insulin
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were significantly higher compared to the
HFpEF patients without IR and controls (p <
0.01, p < 0.05, p < 0.05 and p < 0.0001
respectively) (tab. 2).

Table 2

Baseline Metabolic Profile of the Study Population (Me [LQ; UQ]) (n=45)

Index

Group 1 - Patients with
HFpEF and without IR
(n=13)

Group 2 - patients with
HFpEF and IR (n=32)

Control Group (n = 10)

Glucose. mmol/I

4.75 [4.08; 5.17]

6.08 [5.37; 7.03] *

4,35 [3,66; 4,62] m

Insulin. pIU/ml

7.99 [6.64; 10.29]

22.41[15.79; 41.11] *

8,3[5,5;11.3] m

HOMA-IR

1.56 [1.49; 2.18]

6.13 [4.07; 11.5] #

1,39 [1,05; 2,29] m

Gal-3. ng/ml

3.04 [2.45; 3.17]

3.32[2.82; 3.76] *

2.38[2.25; 2.73] m

TNF-alpha, pg/ml

3.21[2.78; 4.44]

5.43 [3.69; 6.82] *

2,98 [2.46; 3.35] m

Nt-pro-BNP, pg/ml

207.0 [125.54; 309.76]

125.39[110.93; 175.15]

125.09 [119,59; 262,82]

* - significant difference between the Groupl and Group 2 (p < 0,05)
4 - significant difference between the Groupl and Control Group (p < 0,01)
m - significant difference between the Group2 and Control Group (p < 0,01)

Glucose, insulin levels and index HOMA-IR
was modestly correlated with left ventricular
gjection fraction value (r=0.371; p < 0.05,
r=0.306; p < 0.05 and r=0.381; p < 0.01,
respectively) (tab. 3). BMI were modestly
correlated with left ventricular ejection fraction

value and IVSFT measures (r=0.412; p < 0.01
and r=0.416; p < 0.01, respectively) (tab. 3),
also with serum TNF-alpha levels (r = 0.345, p
<0.05); (tab. 4) in the general HF-patients
population.

Table 3
Correlative relationship in HF-patients (n=45) (I)
Index SBP EF LV IVSFT LVPWES E/A
B be00 | ‘p<oor
Glucose - rp=<0£(7)§; - . ]
Insulin - rp:<0£82; - - ]
o - [
HOMA-IR i rpl%?ﬁ%? ] ] ]
Table 4
Correlative relationship in HF-patients (n=45) (1)
Index Glucose Insulin HOMA-IR TNF-alpha
BMI - _ rp:<063.>g§ ;
S I I I R
Insulin b<005 <0001 :
Gal-3 - : b 0.0001
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Serum galectin-3 levels were inversely
correlated with the ratio of peak transmitral
flow velocity (E/A) value (r = -0.316, p < 0.05);
a directly correlated with SBP (r = 0.359, p <
0.01), serum TNF-alpha levels (r = 0.548, p <
0.001). Conversely, the serum TNF-alpha levels
mildly correlated with glucose levels (r = 0.399,
p < 0.05). The increasing of sGal3 levels
associated with increasing TNFa levels (x=
7.379, p = <0.05) (tab. 4).

Among the patients included in the 2nd

group (heart failure in combination with insulin
resistance) (tab. 5) left ventricular ejection
fraction value had a direct correlation with the
serum concentration of TNF-alpha (r = 0.362,
p < 0.05), HOMA index (r = 0.394, p < 0, 05);
glucose (r = 0.401, p < 0.05). As a total group,
patients with heart failure and insulin
resistance had a direct association between the
TNF-alpha level and galectin-3 (r = 0.522, p <
0.01) (tab. 5).

Table 5
Correlative relationship in HF-patients with IR (n=32)
Index DBP EF LV IVSFT LVPWES Gal-3
r=0.523; r =0.521,;
BMI p<0.01 p<0.01
Glucose r=0.363; r =0.401,; ) i i
p <0.05 p <0.05
r=0.394; -
HOMA-IR - p <0.05 - -
r=0.362; r =0.552;
TNF-alpha p <0.05 p<0.01

In the 1st group of patients (heart failure
without insulin resistance) a strong inverse
correlation between galectin-3 levels and E/A
ratio (r = -0.899; p < 0.0001) was found. Also
elevated insulin levels were associated with

higher SBP and DBP values, but galectin-3
levels and index HOMA score had positive
correlation with IVSFT (r= -0.721; p < 0.01)
(r =-0.645; p < 0.05) and LVPWFS (r =-0.714;
p <0.01) (r =-0.640; p < 0.05) (tab. 6).

Table 6
Correlative relationship in HF-patients without IR (n=13)
Index SBP DBP IVSFT LVPWFS E/A
insulin r=0.601; r=0.818; ) i i
p <0.05 p <0.05
r = 0.645; r = 0.640;
HOMA-IR i i p<0.05 p<0.05 i
Gal-3 i ) r=0.721, r=0.714; r =0.899;
p <0.01 p <0.01 p <0.0001

There are some changing in the heart
muscle caused by remodelling of morpho-
logical and anatomical structures of the heart,
and sympathoadrenal and renin-angiotensin-
aldosterone systems hyperactivity in HF. In
patients with heart failure to meet the increased
metabolic demands, which are increased in
cardiac output occurs due to stroke output
increasing, which leads to the development of
left ventricular eccentric hypertrophy.

Myocardial dysfunction due to diffuse, not
ischemic fibrosis associated with obesity [15],

hypertension [16], aging [17] and diabetes
mellitus [18].

At present, there are insignificant data about
myocardial energy and humoral supplying,
disruption of the mechanisms of their
interaction and regulation in heart failure.
There are evidences of the relationship of
functioning efficiency, coronary heart disease
(CHD) and hyperinsulinemia in heart failure
patients. The severity of the clinical mani-
festations in heart failure determined by the
insulin sensitivity of the myocardium and peri-




pheral muscle and insulin content in the blood.
In our study we demonstrated that increasing
the serum glucose, insulin levels and index
HOMA-IR was modestly correlated with left
ventricular ejection fraction value.

This is consistent with the results of recent
meta-analyzes, where association of increasing
insulin and glucose levels with increased risk
of cardiovascular disease in non-diabetic
patients was demonstrated [19, 20]. Moreover,
elevated of serum glucose and insulin levels
have pro-atherogenic properties [21], which
may be the prospect of further research.

Whereas increasing insulin and glucose
levels are a direct result of insulin resistance.
IR may facilitate to the development of athero-
sclerosis not only by increasing glucose and
insulin levels, but also through mechanisms
which include, dyslipidaemia, hypertension,
and inflammation [21, 22]. It is known that
IRS-1 is the main substrate cytoplasmic
enzymatic activity of the insulin receptor [23].
Interaction between TNF-a receptor and IRS-1
probably may inhibit the insulin signal
transduction pathway in a cell by decreasing
the tyrosine kinase activity of the insulin
receptor and phosphorylation of tyrosine. In
our study, it was found that the levels of TNF-
alpha are progressively increased. At the same
in our study the significantly higher TNF-alpha
levels were observed in HFpEF and IR patients
group compared with those without IR and
controls.

Hyperglycaemia, which leads to microangi-
opathy, reduces the number of capillaries per
unit area of the myocardium that leads to
ischemia, cardiomyocites apoptosis and acti-
vation of fibrogenesis. Wakasaki H et al.
demonstrated that increased activity of B-type
protein kinase-C (PKC-B), induced by hyper-
glycaemia, leads to myocyte necrosis and
fibrosis, which can be prevented by inhibition
of PKC-p [24].

In our study increasing galectin-3 levels
(marker of fibrosis) were founded in those
patients, whose insulin, TNF-a levels and index
HOMA were increased. Moreover, serum
galectin-3 levels was inversely correlated with
the ratio of peak transmitral flow velocity
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ANALYZE OF DEATH IN PATIENTS WITH CARDIAC PACING
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This study included 30 cases of death among patients at the age of 47 to 83 years who underwent
permanent pacing. The estimated factors considered patients’ sex (male, female), age, cause of death, clinical
diagnosis, indications, type, the frequency and duration of pacing. Depending on the length of pacing, these
deaths were divided into 1) acute (from 1 to 7 days), Il) sharp (7 to 30 days), 111) postimplantation (30 days to
5 years) and V) remote postimplantation (more than 5 years) periods. The obtained results reveal the fact that
more than 2/3 of the deaths occurred in acute and postimplantation periods. The number of deaths pertaining
these periods was approximately equal. The rest of the lethal cases, which includes 1/3 of the deaths, falls on
the acute and remote postimplantation periods. The number of deaths happened in the acute period was two
times less than in the remote postimplantation period. In 2/3 cases the death was caused by the acute heart
failure, happening in the acute and sharp periods, correspondently. 1/3 of deaths can be qualified as caused by
comorbid pathology, happened in postimplantation and remote postimplantation periods. Patients, who had
heart failure in their life-time, have the least favorable prognosis for recovery.

KEY WORDS: pacemaker, mortality, heart failure

AHAJII3 JIETAJIBHUX BUITAJKIB Y ITAIIE€HTIB 3 IMIINIAHTOBAHUM
EJIEKTPOKAPJIOCTUMYJATOPOM

/epienko T. A.l, Ilouuncoxa M. B.l, Bonkoe /1. €.2, Aonyuancokuii M. I

! XapkiBcbkuit HatlioHanbHU yHiBepceuteT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

2 1Y «lucruryt 3arajipHoi Ta HeBiakiamHoi xipyprii imeni B.T. 3aiineea HAMH VYkpaiun», m. Xapkis,
VYkpaina

[IpoBeneno aHamni3 neranpHUX BUNaakiB 30 moMepnux y Binli Bix 47 10 83 poKiB, sIKi MPH SKUTTI i IAITHCS
nocTiiiHoi enekrpokapaioctumyssinii (EKC). OuiHtoBanu: Bik, CTaTh, IPUYUHY CMEPTi, KIIHIYHUNA JiarHos,
MOKa3aHHs, TUI, 4acToTy Ta TpuBaiicts ctuMymsinii EKC. JleranpHi BUMagKy, B 3aJ€KHOCTI BiJ| TPUBAJIOCTI
EKC, Oynmu posmineni Ha: I) naitroctpimmii (Bix 1 mo 7 namiB), II) rocrpuit (Bim 7 mo 30 mwis), III)
nocTiMiutanTaniiiauid (Big 30 aHiB 10 5 poki) Ta IV) Bimnanenuii noctiMIuiaHTaHIiiHUNA (O11b1IEe 5 POKIB)
nepioan. 3 OTPUMaHUX PE3YJbTATIB MaeMoO: Oijiblie 2/3 NeTanbHUX BHUINAJKIB OyIM B HAWTOCTPILIOMY Ta
MOCTIMIUTAHTALIITHOMY TIepiofax, Jie MO YacTOoTi BOHU Oynu MpUOIM3HO OJHAKOBI, 3 3aiummBIIoics 1/3, ix
4acToTa B TOCTPOMY mepiomi Oyma maibke B 2 pa3u MeHIIe, HDK Y BiJJaJICHOMY MOCTIMIUIAHTAaliHHOMY
nepiomi. Y 2/3 Bumaakax HpUYUHOK cMepTi Oyna rocrpa cepieBa HepocratHicTs (CH), mepeBaxkHO, B
HAWroCTpimIoMy Ta rocTpoMy, Ta y 1/3 — xoMopOifHa MATONOTis, MEPEeBAXKHO, Y MOCTIMILIAHTALIHHOMY Ta
BiIaIeHOMY IMOCTIMIDIaHTaIliiiHOMY mepiomax. IlamienTtn, ski B aHamHesi xuttsad Manun CH, matoTs OGimbmn
HECHPHATIMBUA TPOTHO3 IS OXYXKaHHS.

K/TIOY90BI C/IOBA: enexTpokapIioCTHMYIISTOP, CMEPTHICTD, CeplieBa HEAOCTaTHICTh

AHAJIM3 JIETAJIBHBIX NCXOA0B Y TIAHMEHTOB C UMIIVIAHTUPOBAHHbBIM
SJIEKTPOKAPIMOCTUMYJIAATOPOM

Jepuenko T. A%, Houunckas M. B.", Bonkos JI. E.?, A6nyuanckuii H. H."

! XappKoBCKH HAIMOHATBHEIA yHUBepcuTeT nMeHn B. H. Kapasuna, r. XapekoB, Ykpannaa

2TY «MuctutyT 06mmei u HeoTnoxkHoU xupyprun umenn B. T. 3aiineBa HAMH Ykpauns, T. XappKkos,
YkpanHa

[IpoBenen ananm3 neranbHbBIX McxonoB 30 ymepmmx B Bozpacte oT 47 10 83 JeT ¢ MMIUIAHTHPOBAHHBIM
MIPY JKU3HM IIOCTOSTHHBIM 3JekTpokapanoctumyisitopoM (OKC). YuuTeiBamuck Bo3pacT; IMOJN, HPHYMHA

© Derienko T. A., Pochinska M. V.,
Volkov D. E., Yabluchansky M. I., 2014 13
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CMepTH, KITMHUYECKUI INarHo3, OKa3aHus, THII, 9acToTa 1 npopoinkuTensHocTh DKC. JletanbHble HCXOBI B
3aBuCHMOCTH OT npofosnkuTensHocTn DKC Obutn pasznenens: Ha | — octpeiimmii (ot 1 go 7 ameit), Il — ocr-
peiii (or 7 mo 30 nmeit), III — mocrumminantanmonuslid (ot 30 mHel mo 5 mer) u IV) ornaneHHbII
MIOCTUMIUTAHTAIIMOHHBIH (Ooree 5 jer) mepuonsl. Pe3ynapraTsl mokasanu, 4yto Oosee 2/3 JeTanbHBIX HCXO/I0B
MIPUXOJWIOCH HA OCTPEHIIMH M TOCTUMIUIAHTAIMOHHBIA IMEPUOIpI, INie 10 4acTOTe OHM OBbUIM HPUMEPHO
OJMHAKOBBI, U3 OcTaBlleics 1/3 Mx yacrora B OCTpOM mepHoie Obulia IOYTH B /1B pa3a MEHbIIE, YeM B
OTJAJICHHOM IIOCTMMIUIAHTAllMOHHOM. B % cnyuasx NOpUYMHOM CMEpTH ABIANAcCh OCTpas cepAedHas
Henoctaroynocts (CH), mpenmyInecTBeHHO, B OCTPEHIIEM W B OCTPOM, U B 3 - KOMOpOHIHASI MATOJIOTHS,
MIPEUMYILIECTBEHHO, B IOCTUMILJIAHTALIHOHHOM U OTAAJEHHOM MOCTUMIUIAHTAIMOHHOM nepruonax. IlaruenTs:,
nmerome CH B anamHese, IMeroT OoJiee HeOIarompusITHRIA POTHO3 YISl BBI3JOPOBIICHUSL.

K/TIOYEBBIE C/IOBA: 31eKTpoKapAUOCTUMYISATOP, CMEPTHOCTD, CEpAECUHAsI HEAOCTaTOYHOCTh

From the available archival histories of disease
INTRODUCTION of 19 dead patients were additionally estimated
The implantation of a permanent pacemaker  the clinical diagnosis, indications for stimu-
(ECS) is the leading treatment of bradysystiolic lation, type and frequency of stimulation of
arrhythmia and chronic heart failure (CHF) pacemaker. We managed to determine the type
resistant to medical treatment. [1-4]. Pacing of pacemaker stimulation in patients with
prevents syncope recurrence and improves identified history of illness: in 5 % - DDD and
patients' life expectancy [5]. Despite the wide in 95 % cases VVI.
range of indications for pacemaker implant- There were 4 periods isolated: 1) acute (from
tation and positive results, part of patients died 1to 7 days), I) a sharp (7 to 30 days), I11) post-
not only in the long term, but in the first days implantation (30 days to 5 years) and V) remo-
after surgery, and to improve its results te postimplantation (more than 5 years) periods.

requires an analyze of mortality. [5-6]. There In all patients and dedicated periods ECS for
are publications related to mortality in patients the age, the frequency and duration of
only with single-chamber ventricular pacing. stimulation, there were found the arithmetic

mean and standard deviation.

OBJECTIVE The frequency of causes of death and

The aim of this work is to analyze mortality indications for pacing were evaluated in
in patients with permanent pacemakers. percentage.

The results obtained were processed after

MATERIALS AND METHODS forming the database. Statistical evaluation was

On the basis of the mortuary of SI «Zaytsev ~ performed using Microsoft Excel 2007.
V.T. Institute of General and Urgent Surgery
NAMS of Ukraine» and Regional Hospital of RESULTS AND DISCUSSION
Kharkiv, there were examined protocols of More than 2/3 cases of deaths occurred in |
autopsy of 30 dead patients (15 men and 15  and IlI periods, where the frequency was about
women) at the age of 47 to 83 (average 70,9 + the same, the remaining 1/3 cases of their
8,3) There were estimated sex (male, female),  frequency in the Il period was almost two
age, duration of stimulation and cause of death.  times less than in the IV period (Fig. 1).

40%

=
= o 30%
© =
E;ﬂg 20%
5 —=
= 2 10%
5 C ]

=
S5 0%
ﬁ I 11 111 v

Period of stimulation ECS

Fig. 1 The frequency of deaths in periods ECS (in %)
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In % cases the cause of death was caused by
heart failure, and in the remaining '3 -

Series «Mediciney. Issue 28

comorbid pathology (tab. 1)

Table 1
The frequency of the cause of death among patients with implanted
pacemaker in the periods of ECS (in %)
AHF PE Stroke _ Cancer Acute
intoxication bleeding
| 75 16 8
I 100
I ] J — 33 | e 11
\Y 0 R ———— 20 0 R IR
Abbreviations: AHF - acute heart failure,
PE- pulmonary embolism,
stroke - acute cerebrovascular accident.
Causes of death in the | period were the  bleeding.
following: AHF, pulmonary embolism, stroke, The frequency of clinical entities and

in the Il period - AHF, in the I11 and 1V periods
- AHF, stroke, tumor diseases and acute

clinical syndromes before the death of patients
with implanted ECS are shown in the fig 2.

100%

90%

80%

70%
60%

50%
40%

30%

20%
10%

.

0%

AH HF CHID

STROKE

FULL AV-
BLOCK

RHEUMA

AMI TISM

CANCER

%| 90% 90,00% | 70,00%

13,00%

7,00% 7,00% 7,00% 3,00%

Fig.2 The frequency of clinical entities and clinical syndromes before the death of patients with
implanted ECS in decreasing order (in %0)

Abbreviations: AH — atrial hypertension,
HF - heart failure,

AMI - acute myocardial infarction,
CIHD - chronic ischemic heart disease.

The majority of patients had the
combination of AH, CHID, seldom - stroke
and AMI, and more seldom - other states.

The predominant indication for pacemaker
implantation was AV block, which in two

15

cases was combined with a permanent form of
atrial fibrillation, among other indications -
ventricular dyssynchrony and Sick sinus
syndrome (SSS) (Fig. 3).
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83%
304 7% 7%
Full AV-block with the Ventricular Frederick syndrome  Sick sinus syndrome
MAS-syndrome dyssynchrony

Fig. 3 Frequency of indications for pacemaker implantation in the studied group (in %)

In the studied group the rate of frequency of  acute and postimplantation periods, where their

pacemaker stimulation during the life-time  frequency was about the same, the remaining
ranged from 60 to 80 beats / min (67 + 6,78 1/3 of their frequency falling on the acute
beats / min at VVI pacing and 70 beats / min period was almost two times less, than in the
during DDD pacing) remote postimplantation period.

AHF as most frequent cause of death in 2. In 2/3 cases the death was caused by the

patients with implanted pacemaker was  acute heart failure, happening in the acute and
confirmed [6-7]. Publications with a detailed sharp periods, correspondently. 1/3 of deaths
analyze of deaths especially that concerns the can be qualified as caused by comorbid
periods of ECS, weren't found in the literature pathology, happened in postimplantation and
and are the new ones. remote postimplantation periods

CONCLUSIONS

1. More than 2/3 of the deaths were in the recovery.

3. Patients, who had heart failure in their
life-time, have the least favorable prognosis for
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FUNCTIONAL PARAMETERS OF BLOOD CIRCULATION IN
PATIENTS DURING FIRST SIX MONTHS OF RIGHT
VENTRICULAR PACING IN QTc INTERVAL DURATION CLASSES

Maltseva M. S.*, Volkov D. E.?, Lopin D. O.%, Yabluchansky M. I.!

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

37 patients (22 men and 15 women) with implanted pacemakers (PM) in DDD/DDDR and VVI/VVIR
modes were investigated. Systolic blood pressure (SBP) and diastolic blood pressure, QTc interval duration,
QRS complex duration, heart rate, end-systolic and end-diastolic volume, left ventricular ejection fraction ,
the thickness of the posterior wall of the left ventricle and interventricular septum, left ventricular myocardial
mass, anterior-posterior size of the left atrium, right atrium and right ventricular were evaluated before, during
acute postoperative period (3-5 days) and six months after pacemaker implantation. Patients were divided into
classes 1 (normal QTc (320-440 ms)) - 17 (46 %) of the patients) and class 2 (long QTc (> 440 ms)) - 20
(54 %) patients) of QTc interval duration. For data processing were used standard statistical procedures by
Microsoft Excel. PM implantation, increasing to a greater extent initially normal and less - an elongated QTc
interval duration, to 6 months period leads them to the same level of values in both QTc interval duration
classes. Increase of SBP and QRS complex duration in the class 2 demonstrates the need for more intensive
monitoring and drug management in these patients.

KEY WORDS: cardiac pacing, right ventricular pacing, electrocardiography, QTc interval,
echocardiography

KJIAC TPUBAJIOCTI IHTEPBAJIY QTc I ®YHKIIIOHAJIbHI IOKA3HUKHA
KPOBOOBIT'Y Y TAHIEHTIB 3 IPABOLLIYHOYKOBOIO CTUMYJIAIIIEIO
Y NEPUII MIBPOKY MHICJISA IMIIIAHTALIT EKC

Manvsuesa M. C., Bonkos /. €.%, Jlonin /1. 0.%, Abnyuancoxuii M. It

! XapkiBcbkuit HatlioHanbHUK yHiBepceuteT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

2 1Y «Iucruryt 3aranpHOl Ta HeBiakmaaHoi xipyprii iM. B. T. 3aiineBa HAMH VYkpainu», M. Xapkis,
VYkpaina

Oocrexxeni 37 mnauieHtiB (22 4onoBiku Ta 15 >KIHOK) 3 IMIDIAHTOBAaHMMH OJIHO- 1 JBOKaMEPHUMH
enekrpokapaiocrumymstopamu (EKC) B pexxumax DDD/DDDR i VVI/VVIR. OminHtoBanu 10, B TOCTPOMY
micnsionepaniiiHomMy mnepiomai (3-5 mo0y) i wepe3 miBpoky micns immanranii EKC piBeHb CHCTONIYHOrO
aprepianbHoro Tucky (CAT) 1 miacTonigyHOro apTepiajbHOrO TUCKY, TpUBAIICTh iHTepBay QTc, KOMIUIEKCY
QRS, wacrory cepreBHX CKOpOUYEHb;, KiHI[EBO-CHUCTONIYHHMNA 1 KiHIIEBO-AICTONIYECKOr0 00'eMy, (pakiito
BHUKHIY JIIBOTO ILTYHOYKA, TOBIIMHY 3aTHBOI CTIHKH JIBOIO IIIYHOYKA 1 MIKIIIYHOYKOBOI IEPETrOpOIKH,
Macy MiOKapaa JBOTO IUIYHOYKA, MEpEeAHbO-3aJHIA pO3MIp JIBOrO Mepeacepis, MPaBOro Imepeacepas i
npaBoro nuryHodka. Ilarientn Gymu posmineni Ha kmacu 1 (Hopmamsaoro QTc (320-440 mc)) - 17 (46 %)
mamienTiB) i 2 (momosxkenoro QTc (> 440 mc)) - 20 (54 %) martientiB) TpuBanocti intepany QTc. s
00pOoOKH TaHWX BUKOPHCTOBYBAIHCS CTAHAAPTHI CTATHCTUYHI IpoueAypu 3a momomororo Microsoft Excel.
ImmmanTamis  EKC, 306impmrytount OibIIOI0 MIpOI0 IMOYATKOBO HOPMAlbHY 1 B MEHIIH - MOIOBXEHY
TpuBaiicTh iHTepBaTy QTC, mpuBoAMIa i 1O MIBPIYHOTO MEPioAy A0 OAHOTO PiBHSA 3HAYEHB B 000X Kiacax
tpuBasocti iHTepBamy QTc. 36impmenns CAT i tpuanocti komruiekcy QRS B kimaci 2 cBimumTe Tpo
HEOOXIHICTE ORI IHTEHCHBHOT'O CIIOCTEPEKEHHS Ta MEAMKAMEHTO3HOTO MEHE/DKMEHTY Yy X MAIli€HTIB.

K/TIOY90BI C/IOBA: enekTpokapaioCTAUMYJISALIs, MPaBONLTYHOYKOBA CTUMYIIAIISA, IeKTpoKapiorpadis,
iaTepBan QTc, exokapaiorpadis

© Maltseva M. S., Volkov D. E., Lopin D. A,
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KJIACC MPOAOJIZKUTEJIBHOCTU NHTEPBAJIA QTc 1 ®YHKIIMOHAJIbHBIE
IMOKA3ATEJHA KPOBOOBPAIIEHUSA Y TAIIMEHTOB C ITPABOKEJIYJIOUKOBOM
CTUMYJISIIUEA B IEPBBIE MOJITOJIA IIOCJIE UMILTAHTAIIAU DKC

Mansyesa M. C.", Bonkos . EZ2, Jlonun . A2 HAonyuanckun H. )/

! XappkoBCcKHI HalMOHAIBbHBIN yHUBepcuTeT MMeHH B. H. Kapa3suna, r. XapskoB, Ykpanna

2TY «MuctuTyT 001Iei 1 HeoTnoxkHOM xupypruu uM. B.T. 3aiineBa HAMH Ykpaunsi», r. Xapbkos,
VYkpanna

O6cnenoBansl 37 mnanmeHTtoB (22 MYX4YMHBI W 15 JKEHIIWH) C WMIDIAHTHPOBAaHHBIMH OJHO- H
JIByxkamepHbIMH AtekTpokapauoctumynsaropamu (9KC) B pexxumax DDD/DDDR u VVI/VVIR. OuenuBanu
JI0, B OCTPOM II0CJIEONIEpalliOHHOM Tieprozie (3-5 cyTKH) U yepe3 noiroja nocie uMiuianramy OKC ypoBeHb
cucronuueckoro aprepuanbHoro gmamieHus (CAJ]) W JIMacTONMYECKOrO apTepHaIbHOTO JIaBIICHHUS,
MpoJouKUTENbHOCT, HMHTepBasia QTc, kommiekca QRS, dacToTy cepaeuHbIX COKpallleHHH; KOHEYHO-
CHCTOJIMYECKHUH ¥ KOHEYHO-IMACTOIMYECKHH OOBEMBI, (DpakiMio BBIOpOCA JIEBOTO JKENYH0YKa, TONIIUHY
3a/IHe CTEHKH JIEBOT'O JKEJIYI0UKa U MEXOKETYI0UKOBOH MEPEropoiKi, MacCy MUOKap/ia JEBOro JKelyaouka,
TriepeiHe-3aAHUI pa3Mep JIEBOro MpeAceprs, MPaBoro Mpeaceprs U MpaBoro xemynodka. [lamueHTs! Obuin
paszenensl Ha kinacchl 1 (HopManbaoro QTc (320-440 mc)) - 17 (46 %) nmaumenToB) u 2 (yamuaeHHoro QTc
(> 440 mc)) — 20 (54 %) nmauueHToB) NpoOIODKHTENbHOCTH HHTepBana QTc. JIns 0OpaboTKHM JaHHBIX
WCIIONIb30BAJIMCh CTaHJIAPTHBIE CTATUCTUYECKHE Mpolenypbl ¢ nomoiublo Microsoft Excel. MmmnanTamus
OKC, yBenuuuBass B OOJblLICH CTENEHM MCXOJHO HOPMalbHYI0O M B MEHbBIICH - YIJIMHEHHYIO
HpoIOLKUTENbHOCTS HHTepBasia QTc, mpuBoauia ee B MOMYTro0BOM NEPHOAE K OTHOMY YPOBHIO 3HAUEHHI B
o0oux kiaccax npoaonkutensHocTH uHTepBaia QTc. Yeemmuenne CAJl v MPOIOKUTENBHOCTH KOMILIEKCa
QRS B Kkiacce 2 CBHICTENBCTBYET O HEOOXOAMMOCTH Oojiee WHTEHCHBHOIO HAaONIOJNCHUS |
MEeIMKaMEHTO3HOTO MEHE/KMEHTa Y 3TUX Mal[FIeHTOB.

K/IFIOYEBBIE CJIOBA: JJIEKTPOKAPAUOCTUM yJISILIMS, MIPaBOXKETYA0YKOBAs CTUM YIS,
anekrpokapauorpadus, uatepsan QTc, sxokapauorpadus

nostics with miniinvasive interventions of Gl
INTRODUCTION «Zaycev V.T. Institute of General and Urgent
Right ventricular (RV) pacing is one of the  Surgery of NAMS of Ukraine», among them —
leading treatment methods for bradyarrhythmias 9 patients have atrial fibrillation (AF). All
[1]. Blood circulation functional parameters patients were underwent permanent pacing
monitoring allows control the pacemaker and  therapy from 2006 to 2013 in modes: DDD
accompanying medical treatment [1-3]. (8 patients) and DDDR (14 patients), VVI
Output of corrected QT interval duration (8 patients), VVIR (7 patients). RV pacing
(QTc) values beyond physiological scope is a  more than 50 % was observed in 35 (78 %) pa-
poor prognostic sign, not only in patients with  tients. Mainly atrial pacing (AP) (90 %) during
spontaneous rhythm, but also with the DDD/DDDR pacing was observed in 8 patients
pacemaker (PM) [4]. Despite this, functional (18 %) with sick sinus node syndrome (SSNS).
parameters of blood circulation in QTc interval Functional parameters of blood circulation
duration classes of stimulated complexes in  were evaluated before, in acute postoperative
patients with PM have not previously been  period (3-5 hours) and six months after PM
studied. implantation: systolic blood pressure (SBP) and
diastolic blood pressure (DBP); ECG para-
OBJECTIVE meters: QTc interval duration, QRS complex
The purpose of this study is to evaluate  duration, heart rate (HR); echocardiography
functional parameters of blood circulation in  (EchoCG) parameters: end-systolic volume
patients during first six months of right (ESV) and end-diastolic volume (EDV),
ventricular pacing in QTc interval duration ejection fraction (EF) of the left ventricle (LV),
classes. the thickness of the left ventricle posterior wall
(LVPW), the thickness of the interventricular
MATERIALS AND METHODS septum (IVS) left ventricular myocardial mass
37 patients aged 68 + 9 (M + sd) (15 — (LVMM), antero-posterior dimension of the left
female, 22 — male) were examined in the atrium (LA), right atrium (RA) and right
department of ultrasound and instrumental diag- ~ ventricular (RV).
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To measure the duration of the QT interval
and heart rate of the patients before and after
pacemaker implantation (3-5 days after surgery)
were recorded on a computer ECG electro-
cardiograph «Cardiolab +» (HAI-Medica). The
stimulated QTc interval duration was measured
after the removal of the stimulus artifact in
three consecutive complexes of the Q wave to
the beginning of the descending segment of the
return of the T wave in leads to the contour II,
V5, and V6 with choosing of a maximum value.
The corrected QT interval duration (QTc) of the
patients with spontaneous rhythm and pacing
was calculated by the Bazett formula: QTc =
QT / (RR ~0,5). For patients with AF, QTc was
calculated using the formula QTc = QT + 0,154
x (1000 - RR) Fermingem study for patients
with atrial fibrillation [5], the measurement
accuracy - 0.5 ms.

Echocardiography was conducted by the
ultrasound machine Siemens Cypress and To-
shiba Applio 400. RA, LA, RV sizes, end-
systolic size (ESS), end-diastolic size (EDS)
and LVPW, IVS thickness was measured. EDV
and ESV were calculated by the method of
Simpson. Left ventricular mass (LVM) was
calculated according to the formula Devereux:
LVM = 1.04*%((AP LV+ IVS+ESS)*-ESS®) -
13.6 [6]. The measurement accuracy was
0.5 mm. For the calculation of EF using the
formula EF = SV / EDV (SV-stroke volume)
[6]. SBP and DBP were measured by tonometer
Microlife BP AG1-20 by Korotkov method, the
measurement accuracy - 1 mm Hg.

The patients with pacemakers were divided
into 3 classes of QTc interval duration of

Series «Mediciney. Issue 28

stimulated complexes (further classes): Class 1
- normal (in the physiological range of values) -
320-439 ms, Class 2 - (qualified) an elongated
QTc interval- > 440 ms, and Class 3 -
(qualified) shortened QTc interval - < 320 ms
[7].

There are a 17 (46 %) patients aged 65 + 11
in class 1 (male - 9 female - 8, in the
stimulation mode DDD/DDDR - 9 patients
(53 %), VVI/VVIR - 8 patients (47 %)) and 20
(54 %) patients aged 71 + 8 in class 2 (male -
13 female - 7, in the stimulation mode
DDD/DDDR - 13 patients (65 %), VVI/VVIR -
7 patients (35 %)). In class 3, there was not a
single patient. Values were estimated in the
classes of QTc interval duration in groups of
DDD/DDDR and VVI/VVIR stimulation
modes.

The data were processed after formation the
Microsoft Excel and Statistica base. For
statistical evaluation of the results, the
parametric criteria (mean - M, standard devia-
tion — sd) and nonparametric ones (absolute (n,
number) and relative (percentage of (p, %) and
the criterion ¥2) units) were used. The
probability of differences between groups was
determined using a non-parametric U — Mann-
Whitney test. The expected result is determined
by levels of reliability p < 0.01 and p < 0.05.

RESULTS AND DISCUSSION

QTc interval duration during first six
months of right ventricular pacing in different
modes of stimulation in classes 1 and 2 is
shown in fig. 1.
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Fig. 1. QTc interval duration during first six months of right ventricular pacing
in different modes of stimulation in classes 1 and 2.
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In class 1 the QTc interval duration after
PM implantation naturally increased, peaking
to half-year period of observation in both
DDD/DDDR, and in VVI/VVIR modes. The
degree of QTc interval duration increase was
greater in the VVI/VVIR mode than in the
DDD/DDDR mode. In class 2 after almost
twofold reduction in the acute postoperative
period after PM implantation it increased again

six months later, approaching the value set
before the operation. The degree of this
increase was greater in the VVI/VVIR mode of
than in the DDD/DDDR mode.

Functional parameters blood circulations in
patients with right ventricular pacing in
different modes in first six months after
pacemaker implantation in QTc interval
duration classes are shown in tab. 1.

Table 1

Functional parameters blood circulations in patients with right ventricular pacing in different modes
in first six months after pacemaker implantation in QTc interval duration classes

QTc interval duration
Normal Elongated

3% |<Fgg %2 | 8% |<Fpg| k=g
e sgp DDD/DDDR | 130+18 | 125+8 | 122411 | 146+17* | 124+12 | 140+19*
g gi,\ VVI/VVIR | 14315 | 130+6 | 1349 | 142+17* | 130+11 149+12*
Ze é’I - DDD/DDDR | 79+12 79+5 7547 84+10 86+7 90+11
< VVI/VVIR 8449 84+5 82+8 8149 82+6 82+7
§ ( ORS | DDD/DDDR | 9015 | 118427 | 126221 | 115227 141524%, | 148230%,

§ ms) | VVI/VVIR | 102421 | 13220 | 149+227 | 12428 | 13821 159437
§ (I\;iiF;d DDD/DDDR | 48+15 6746 66+8 54+14 71£10 68+11
Q Umin) | VVI/VVIR 53+8 65+7 62+8 62+17 7247 7012
(ﬁi\sfd DDD/DDDR | 774347 | 40423 | 48+19 | 944527 | 61441 79438

ml) | VVIVVIR | 66+25 | 48+18 | 51+15 75443 77436 7629

EDV | DDD/DDDR | 188+34™ | 159429 | 160431 | 175+55 | 146+49 154+48

NS T WINVVIR | 139532 | 132028 | 140533 | 0580 | 151843 | 164240

(MEjsd DDD/DDDR | 52+7 5346 50+8 52+12 54+10 51£12

%) | VVI/VVIR 54+9 56+7 5011 53+13 54+10 50+9

§ b\)@év DDD/DDDR | 10,1 10,1 10,1 10,1 10,1 10,1

°EJ sm) VVI/VVIR 1+0,1 1+0,1 1£0,2 1+0,2 10,1 1+0,1

% (|\I/|\i§d, DDD/DDDR | 1+0,2 10,1 10,1 1+0,2 10,1 10,1

8 sm) VVI/VVIR 1+0,1 1+0,1 1+0,2 1+0,2 1+0,2 1+£0,2
g LVMM | DDD/DDDR | 369481 | 369+81 | 371+£72 | 319477 | 320+77 351465
- (M$Sd’ VVI/VVIR | 320+64 | 317£61 | 330£47 | 331£90 | 326+86 390+79
(|v||_iAsd DDD/DDDR | 440,4 4+0,5 4+0,4 4+0,7 4+0,6 4+0,5

sm) "1 VVI/VVIR 4+0,5 4+0,5 4+0,5 4+0,7 4+0,6 4+0,6

(NTQd DDD/DDDR | 5+0,5 5+0,4 | 4,9+0,5 4+0,4 4+0,4 4+0,4

sm) " | VVI/VVIR 4+0,4 4+0,4 4,3+0,5 5+0,5 5+0,6 5,2+0,6

(D/I?i\gd DDD/DDDR | 5+0,6 5+0,6 5+0,5 5+0,6 5+0,6 540,6

sm) " | VVI/VVIR 4+0,5 4+0,4 4,5+0,5 5+0,7 5+0,6 5,2+0,6

Notes:

* p < 0,05 — between values in classes;

“p < 0,05 — between values in class before and after PM implantation



SBP in class 1 was not significantly
changed with pacemaker implantation in both
DDD/DDDR and VVI/VVIR modes, and in the
class 2 it decreased in acute postoperative
period, returning after six months to baseline
values. The degree of increase was greater in
the VVI/VVIR mode, than in the DDD/DDDR
mode. Pacemaker implantation had no effect
on DBP in classes 1 and 2 in both modes of
stimulation.

The duration of the QRS complex in class 1
did not change with pacemaker implantation in
the acute postoperative period, but significantly
increased after six months in both modes of
stimulation. The degree of increase was greater
in the VVI/VVIR mode. In class 2 the duration
of QRS complex increased in the acute
postoperative period and remained so Ssix
months after pacemaker implantation. Increase
was observed only in the DDD/DDDR.
Changes in HR after pacemaker implantation
in classes 1 and 2 of QTc interval duration in
both modes of stimulation was not observed.

ESV and EDV in class 1 of QTc interval
duration decreased with pacemaker
implantation in acute postoperative period only
in the DDD/DDDR mode and did not change
significantly after six months in both modes of
stimulation. In class 2 reduction ESV with
pacemaker implantation was observed in the
DDD/DDDR mode, and EDV - both in the
DDD/DDDR and in the VVI/VVIR modes. Six
months later, CSR and CSR changes were
observed in both modes of stimulation.

PM implantation had no effect on EF,
thickness of IVS, LVPW, antero-posterior
dimension of RA, LA, RV in DDD/DDDR and
VVI/VVIR modes in classes of QTc interval
duration.

QTc interval prolongation during RV
stimulation, which we found six months after
PM implantation, corresponds to the data [8, 9]
for its initially normal and the data [10, 11] -
an extended duration.

In contrast to [12], who showed no reaction
SBP and DBP in patients after PM
implantation, we received an increase of SBP
in the class of increased QTc interval duration,
which can be associated both with increased
duration of electrical systole and insufficient
antihypertensive therapy in this class.

QRS complex prolongation in the class of
increased QTc interval duration, which we
found in patients with DDD/DDDR and
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VVI/VVIR cardiac pacing, differed from the
data [13, 14] described it only in patients with
biventricular stimulation and has not been
studied in the classes of the QTc interval
duration.

In contrast to the data [15], showed a
decrease of ESV and EDV only in patients
with biventricular PM, we discovered it in
DDD/DDDR and VVI/VVIR modes of cardiac
pacing, which can be explained more
physiological impulse conduction due to the
right ventricular electrode implantation in
interventricular septum in our study, against its
implantation in apex. Reduction of ESV and
EDV happened is statistically significant
changes in the PV modes DDD / DDDR and
VVI / VVIR pacemaker, which corresponds to
the data [9, 15].

Changes in functional parameters of blood
circulation in patients in the first six months of
right ventricular pacing after PM implantation
are determined in generally, among other
factors, by QTc interval duration class. There
more often changes in patients with prolonged
QTc interval duration indicate that they require
more intensive PM monitoring and therapeutic
management, in particular strengthening of
antihypertensive therapy.

CONCLUSIONS

1. DDD/DDDR and VVI/VVIR pacemaker
implantation, increasing to a greater extent
initially normal and less - an elongated QTc
interval duration, to 6 months period leads
them to the same level of values in both QTc
interval duration classes.

2. Increased QTc interval  duration
associated with higher SBP and longer QRS
complex duration in DDD/DDDR mode,
normal - with greater reduction ESV and EDV
in DDD/DDDR and VVI/VVIR modes.

3. Patients with increased QTc interval
duration after right ventricular PM implant-
tation require more intensive monitoring and
enhancing medication.

PROSPECTS FOR FUTURE STUDIES

It seems appropriate to investigate the
relationship between QTc interval duration
after right ventricular PM implantation and
changes in functional parameters of blood
circulation after correction of drug therapy in
the class of prolonged QTc interval duration in
late postoperative period.
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EFFECTIVENESS OF BIOFEEDBACK IN THE CLOSED LOOP OF
HEART RATE VARIABILITY AND PACED BREATHING IN THE
PATIENTS WITH SOMATOFORM AUTONOMIC DYSFUNCTION

Morozova K. E., Basnet R., Belal S. A. S., Martynenko O. V., Yabluchansky M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

To study the effectiveness of biofeedback (BFB) in the closed loop of heart rate variability (HRV) and
paced breathing in patients with somatoform autonomic dysfunction (SAD) 20 patients with SAD (14 women
and 6 men, mean age 19,53 + 1,55) were examined. All probationers were divided into two groups
comparable for sex and age: 1 - BFB group (15 patients), in which 7 sessions was held and 2 - the comparison
group (5 patients), where only two sessions were completed -at the first and seventh day of the study.
Additionally, all patients in both groups received diet food (Table Ne 10 by Pevzner), mebicar, glycine,
tiotriazolin. Effectiveness of biofeedback was evaluated by comparing of parameters optimality (O),
sensitivity (S), the efficiency (E) and the integral index BQI in both groups. It was determined that
biofeedback in the closed loop of HRV and paced breathing allows to optimize the state of the regulatory
systems of the body in patients with SAD, moreover the combination of biofeedback sessions in the test loop
and medical treatment are significantly better than isolated pharmacological therapy. High effectiveness of
biofeedback in closed loop of HRV and paced breathing in patients with SAD allows us to recommend it as
independent method of treatment, and as a component of combined therapy of this disease.

KEY WORDS: somatoform autonomic dysfunction, biofeedback, heart rate variability, paced breathing

E®EKTUBHICTD BIOJIOTTYHOI'O 3BOPOTHBOTI'O 3B'SA3KY B 3AMKHYTOMY KOHTYPI
BAPIABEJIBHOCTI CEPHEBOI'O PUTMY I METPOHOMI3OBAHOI'O JTUXAHHSA
Y IMAIIEHTIB I3 COMATO®OPMHOIO BETETATUBHOIO JTUC®YHKUIECTIO

Mopososa K. E., Bacnem P., benan C. A. C., Mapmunenxo O. B., Aonyuancoxuit M. 1.
XapkiBchKuii HanioHanbHKH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Juist BuBUeHHs1 e(heKTUBHOCTI 0i0J0riyHOro 380poTHOro 3B'13Ky (b33) B 3aMKHYTOMY KOHTYpi Bapiabenb-
HocTi ceprieBoro putMmy (BCP) i MeTpoHOMI30BaHOTO TMXaHHS y MALIEHTIB 3 COMaTO()OPMHOIO BEr€TATUBHOIO
mucoynkuiero (CBJI) 6yno odcrexeno 20 namientis i3 CBJl (14 xiHOK i 6 40JOBIKiB, cepenHiit Bik 19,53 £
1,55 pokiB). Beix BUnpoOyBaHMX PO3IUTUIN Ha 2 TPYNH, BIAMOBiAHI 3a craTTio Ta Bikom: 1 — rpyma BOC
(15 mamieHTiB), B sKil OyJI0 MPOBENEHO 7 CeaHciB, 1 2 - rpymna NopiBHAHHSA (5 MalieHTiB), e OyJ10 BUKOHAHO
TIJIBKH JIBA CEaHCU — y MEPIIUi Ta ChOMUI JIeHb ociipkeHHs. KpiM Toro, BCl mamieHTH 000X rpyr OTpUMy-
Baju JietnuHe xapuyBanHs (ctin Ne 10 o [leB3uepy), Mebikap, riiuuH, Tiotpua3onid. EQekTuBHICTh Giono-
TYHOTO 3BOPOTHOTO 3B'SI3KY OILIHIOBAJIM LUISIXOM MOPIBHSHHS 3HAYEHb MOKa3HUKIB onTUManbHOCTI (O), uyT-
muBocti (S), edexrusnocrti (E) Ta interpanpHoro ingexkcy BQI B 000x rpynax maiieHtiB. BeranosieHo, mio
BOC y 3amkayromy koHTypi BCP 1 MeTpoHOMi30BaHOTO IBIXaHHS JO3BOJISIE ONTHMI3YBaTH CTaH
PEeTyASTOpPHHUX CHCTeM oprasi3Mmy y mamientiB 3 CB/I, 6inpm Toro xom6iHamis ceanciB bOC y mocmimxky-
BaHOMY KOHTYpl 1 MEIMKAaMEHTO3HOTO JIIKYBaHHS 3HAYHO IepeBepIlye M0 e()EeKTUBHOCTI 130JIbOBAHY
MeInKaMeHTO3Hy Tepamito. Bucoka edexkruBHicts BOC y 3amkHyTOMy KOHTYpi BCP i MeTpoHOMi30BaHOTO
muxaHHA y namieHTiB 3 CBJ/] no3Boisie pekoMeHayBaTH 11 i SIK caMOCTIHHHN 3aci0 JTIKYBaHHS, i SIK KOMIIOHEHT
KOMIUIEKCHOI Tepamii Ipu TaHOMY 3aXBOPIOBAHHI.

K/IIO490BI CIIOBA: comatodopMHa BereraTHBHA JUCQYHKINSI, OIOJOTIYHUII 3BOPOTHHUI 3B'SI30K,
BapiabeNbHICTh CEPLIEBOTO PUTMY, METPOHOMI30BaHE TUXAHHSI

Y®®EKTUBHOCTb MPUMEHEHMS BHOJIOTMYECKOI OBPATHOI CBSI3A
B 3AMKHYTOM KOHTYPE BAPUABEJIbHOCTH CEPJJEYHOT'O PUTMA
1 METPOHOMHU3UPOBAHHOT O JBIXAHHS Y MAIIMEHTOB
C COMATO®OPMHOI1 BETETATUBHOI JUC®YHKIMNEN

Mopo3oea E. 3., bBacnem P., benan C. A. C., Mapmuinenxo A. B., Aonyuanckuii H. H.
XapbKOBCKUI HalMOHANIBHBIN yHUBepcuTeT uMenn B. H. Kapasuna, r. XapekoB, YkpanHa
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Martynenko A. V., Yabluchansky M. 1., 2014
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Hns w3ydenus s¢poexruBHOCTH OHONormyeckoil obparHoi cBsizu (BOC) B 3aMKHYTOM KOHTYpe
BapuabenbHocTH cepaeuHoro purmMa (BCP) w  MeTpoHOMHM3MpOBaHHOTO MbIXaHHs Yy OONBHBIX C
comaToopMHO# BereratuBHOM nmucynknueit (CBJI) 6puto odcnemoBano 20 mammentos ¢ CBJI (14 »xeHIwH
u 6 Myx4nH, cpeaHuii Bospact 19,53 £ 1,55). Beex ucnbITyeMBbIX pa3aeiii Ha 2 TPy, COMOCTaBUMBIE 10
nory u Bo3pacty: 1 — rpymma BOC (15 nmanmeHToB), B KOTOpO# OBIJIO POBEAEHO 7 CEaHCOoB M 2 - TpyIa
cpaBHeHUs (5 MAIMEHTOB), I'/ie BHIOJIHEHO TOJBKO JIBA CE€aHca — B MEPBBIN U CElbMOI J€Hb HCCIIeIOBAHMSI.
Kpome Toro, Bce mamueHThl 00enx rpymn nomydanu auverndeckoe nuranue (cron Ne 10 mo Ilesmepy),
MeOuKap, TJIHLUH, THOTPUa3oiduH. D(P(PEKTUBHOCTh OHONOrHMYEecKOil OOpaTHOH CBSI3M OIEHUBAIHM ITyTEM
CpaBHeHMs 3HaueHHH mokasareneil ontuManbHocTH (O), wyBcTBHTenbHOCTH (S), 3ddextuBHOCTH (E) M
uHTerpajgpHoro uHAekca BQI B obenx rpymnmax nmanmeHToB. YcraHoBieHO, 4To bOC B 3aMKHYTOM KOHTYype
BCP n MeTpoHOMH3MPOBAHHOTO JIBIXaHUs IMO3BOJISET ONTHMHU3UPOBATH COCTOSHHE PETYJSTOPHBIX CHCTEM
oprannsMma y namueHToB ¢ CBJl, 6onee Toro xomOuHanusi ceancoB bOC B uccieayeMoM KOHTYpe U MeIu-
KaMEHTO3HOTO JICYEHUs] 3HAYMTENBLHO NPEBOCXOAUT MO 3(D(EKTUBHOCTH HW3OJIMPOBAHHYIO (apmako-
Jorndeckyto Tepamuio. Beicokas sddextuBHocth BOC B 3amkHyrom konType BCP m merponomu-
3UpPOBAHHOrO AbIXaHus y nanuentos ¢ CBJl mo3Bonser pekoMeH10BaTh €€ U KaK CaMOCTOSITENbHOE CPEICTBO
JICYEHUS], U KaK KOMIIOHEHT KOMIUIEKCHOM TepaIruy Npy JJAHHOM 3a00JIeBaHUH.

K/TIOYEBBIE CJIOBA: comatodopMmHas BereTaTHBHAsE TUCHYHKIUSA, OMONIOTHYECKass oOpaTHas CBS3b,
BapHa0eIbHOCTh CEPACYHOrO PUTMA, METPOHOMU3HPOBAHHOE JIBIXaHHE

question of treatment of this disease is still
INTRODUCTION relevant [11, 12], we decided to perform this
According to the results of studies in recent  work.
years, wide spread, especially in young and The study was performed as a part of
middle-aged persons, have received various research KNU «Development and research of
functional disorders of the cardiovascular system of automatic control heart rate
system [1, 2]. In 32-50 % of cases they are  variability», Ne registration 0109U000622.
implemented in the form of somatoform
autonomic dysfunction (SAD), which today is OBJECTIVE
characterized as a polietiologic functional The purpose of this study is to evaluate the
disease of the cardiovascular system with effectiveness of biofeedback sessions in the
neurogenic nature, based on the failure of  closed loop of HRV and paced breathing with
adaptation of the regulatory systems of the  the start from free breathing in patients with
body, which is manifested by a variety of  SAD.
clinical syndromes (neurologic, cerebrovas-
cular, cardiac, respiratory, peripheral vascular), MATERIALS AND METHODS
and their combinations [3, 4]. The study involved 20 patients with SAD
The main therapeutic measures in this (14 women and 6 men, average age 19,53 +
disease is the use of various programs of 1,55). Inclusion criteria according to patients'
autogenic therapy (construction of visual complaints are false angina, anxiety, labile
imagery, positive thinking) [5, 6] and relaxa- blood pressure, tachycardia, hyperaemia or
tion  (diaphragmatic  breathing, = muscle skin cover pallor, palpitations, dissatisfaction
relaxation) [6, 7], aimed at restoring the ba- breath, weakness, fatigue, headache, cold
lance of regulation, sometimes complemented extremities in the absence of confirmed organic

by drug therapy [7]. reasons of their causes, matching the results of
A perspective treatment for patients with laboratory and instrumental study age norm.
SAD can be biofeedback (BFB) in the closed According to the objective of the study all

loop of heart rate variability (HRV) and paced patients were divided into 2 groups: 1 - BFB
breath with the start from free breathing, which group (15 patients), 2 - the comparison group
has established itself as an effective mean of (5 patients). In group 1 seven daily sessions of
restoring the balance of regulatory systems of BFB in the closed loop of HRV and paced
the body in healthy people [8, 9] and patients breathing with the start from free breathing

with arterial hypertension [10]. were held, in group 2 only two sessions in the
Since there is no data in the literature about  first and seventh day of treatment were held.
the effectiveness of the proposed method of Additionally, all patients in both groups

biofeedback in patients with SAD, and the received diet food (Table Ne 10 by Pevzner),
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mebicar 300 mg three times a day, glycine
100 mg three times a day and tiotriazolini 4 ml
once a day.

BFB sessions were held on a computer
diagnostic complex «CardioLab 2009» («HAI-
Medica») containing a special module
«Biofeedback», consisting of software-related
visual and sound metronome of breathing and
the algorithm for determining the parameters of
HRV.

HRV parameters were determined in the
sliding buffer for a period of 1 minute by the
dynamic spectral decomposition through the
fast Fourier transform of lengths sequence of
RR-intervals of monitor ECG records in the
first standard lead with a sampling rate of 1000
Hz signal. All calculations was made in real
time scale within the 7 minute session. Among
HRV parameters powers of low frequency
(V, 0.05 Hz), medium frequency (L, 0,05-0,15
Hz) and high frequency (H, 0,15-0,40 Hz) were
evaluated, which then were converted into two-
dimensional coordinate plane with axes L/H
and V/(L + H), by corresponding powers of
sympathovagal and neurohumoral regulation
links [13].

In the first two minutes the adaptation
algorithm initialization of module «Bio-
feedback» was took place, research subjects
were breathing in the familiar for them rhythm,
then for each subsequent minute specific

Series «Mediciney. Issue 28

frequency of paced breathing by visual and
sound metronome frequency tuning was set.
Adaptation algorithm was consisted of the
automatic search for such a breaching
frequency at which the current values of L/H
and V/(L + H) was approached as close as
possible to the optimum zone [14].

Efficiency of BFB use was evaluated on the
basis of proposed in [9] parameters of
optimality (O), sensitivity (S), efficiency (E)
and integral index BQI, which was calculated
using MathCAD 15 in optimization algorithms
in general (D), and in each of its phase space
coordinates (L/H, V/(L + H)).

Statistical processing of results was
performed in the program «Microsoft Excel
2003». Data of average values (M) and
standard deviations (sd) of parameters O, S, E
for indicators D, L/H, and V/(L + H) of the
first and seventh sessions in both groups were
recorded in the table.

Authenticities of differences between groups
on the stages of the study and between the
values of the index at the current stage and
before treatment were determined by using of
T-Wilcoxon test [15].

RESULTS AND DISCUSSION

Values of indicators O, S, E for D, L / H,
V /(L + H)atland 7 sessions in both groups
are shown in the table.

Table
Values of indicators O, S, Efor D, L/H, V/(L + H) at 1 and 7 sessions in both groups (M =+ sd)
Group 1 Group 2
Parameters - - — -
1 session 7 session admission discharge

0] -4,09+7,12 1,07 = 2,607 -0,90 + 1,10* -3,34 £ 6,53*}
D S 0,76 £0,41 0,77 £ 0,337 0,41 +0,28* 0,49 + 0,35*}
E 0,05+ 0,08 0,22 + 0,257 0,16 =0,21* 0,16 + 0,22*t

) -28,47 + 61,56 -3,88 £ 8,11% -1,95 + 2,96** -12,46 + 24,93**1
L/H S 4,97 +£1,60 5,78 + 1,827 4,49 + 2,62* 5,32 + 3,52*t
E 0,82+ 0,40 0,98 + 0,027 0,78 = 0,44* 0,80 + 0,45*}
) -2,15+1,04 -1,85+ 0,98+ -1,67 +0,94* -1,87 £ 1,26*}
VI(L+H) S 0,41 +0,26 0,40 + 0,267 0,33 +£0,22* 0,37 + 0,50*}
E 0,07 £ 0,06 0,18+ 0,137 0,06 =0,13* 0,04 + 0,08*t

Notes: * - P > 0.05 according to the indicator at the stage between the groups;
** - P < 0.05 according to the indicator at the stage between the groups;
+ - P >0.05 according to the indicator in the group against initial value;
1 - P <0.05 according to the indicator in the group against initial value.

Systematic BFB sessions at the same drug
therapy promote better optimization of the
studied parameters when they have almost
identical initial values in compared series.

BQI index dynamics on all research
subjects in both groups is shown in the Figure.
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* - P < 0.05 at the sessions against initial values within a group;

+ - P >0.05 in neighbouring sessions in group 1;
1 - P> 0.05 between groups at the current session.

Systematic BFB sessions in group 1
promoted logical BQI index approximation to
the optimum level, while in group 2 it
remained unchanged against the values at
admission.

SAD is a group of disorders that occur
themselves as symptoms of internal organs or
organ systems damage, however, do not have
objectively recorded basis [11]. Most effective
in the treatment of this condition are different
neurophysiological trainings, allowing to re-
store the balance of the autonomic nervous
system [5-7].

We have previously shown [9, 10] that an
effective means of optimizing the balance of
sympathovagal and neurohumoral regulation in
healthy volunteers and patients with hyper-
tension is biofeedback in the loop of paced
breathing under the control of HRV para-
meters. As in the literature we could not find
data on the effectiveness of the proposed
technique in patients with SAD, this work was
done.

Obtained results confirm the ability to
optimize the state of the regulatory systems of
the patients’ body with SAD through BFB
sessions in a closed loop of HRV and paced
breathing with the start from free breathing.
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Moreover, the combination of BFB sessions
and drug treatment is significantly superior in
effectiveness of the isolated pharmacological
therapy.

In accordance with the obtained results,
BFB in a closed loop of HRV and paced
breathing should be considered as an important
tool for correction of the regulatory systems
condition in patients with SAD as an
independent means of treatment, and as a
component of a complex therapy.

CONCLUSIONS

1. Biofeedback in a closed loop of heart
rate variability and paced breathing allow to
optimize the regulatory systems condition of
the body in patients with somatoform auto-
nomic dysfunction.

2. Combination of biofeedback sessions
and drug treatment is significantly superior in
effectiveness of the isolated pharmacological
therapy

3. The effectiveness of biofeedback in a
closed loop of heart rate variability and paced
breathing allows us to recommend it as an
independent means of treatment and as a
component of complex therapy for patients
with somatoform autonomic dysfunction.
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ANALYSIS OF BLOOD LOSS AFTER VENTRAL
AND POSTERIOR CORRECTIVE SPINAL FUSION
IN PATIENT WITH IDIOPATHIC SCOLIOSIS

Petrenko D. E.
SE «Sytenko Institute of Spine and Joint Pathology, AMSU», Kharkiv, Ukraine

It was prospective analysis of 36 patients with idiopathic scoliosis in order to compare the intraoperative
and early postoperative blood loss after ventral and posterior corrective spinal fusion. All patients were
divided into two groups: group 1 - 18 patients (14 females and 4 males) with a mean age of 17,2 & 3,4 years
treated with ventral corrective spinal fusion and group 2 - 18 patients (17 females and 1 male) with a mean
age of 15,9 + 3.4 years with posterior corrective spinal fusion. Mean values and standard deviation of the time
of surgery, intraoperative blood loss, transfusion volume, hemoglobin, blood volume loss and drainage loss
and number of fused spinal levels were evaluated. The results were compared using the Mann-Whitney test
(p < 0,05). It was found that group 1 had a lower intraoperative blood loss, the average volume of blood
transfusion and blood loss drain in the early postoperative period compared with group 2. It was concluded
that ventral corrective spinal fusion is associated with less intraoperative and early postoperative blood loss
which is probably due to the less traumatic access and length of the spine instrumentation.

KEY WORDS: idiopathic scoliosis, ventral corrective spinal fusion, posterior corrective spinal fusion,
blood loss

AHAJII3 KPOBOBTPATH IICJISI BEHTPAJIBHOI'O TA 3AJHBOT'O KOPUTI'YBAJIBHOI'O
CIIOHJUJIOAE3Y Y XBOPUX HA IJIOMATUYHHUH CKOJIIO3

Ilempenko /1. €.
Y «lucruryt natonorii xpedra Ta cyrinodis iM. pod. M.I. Curenka, HAMHVY», m. XapkiB, Ykpaina

[IpoBeneHo NpOCHEKTUBHUN aHami3 36 XBOPHX IJIOMNATHYHMM CKOJIIO30M 3 METOI IOPIBHSHHS
IHTpaornepaliiHoi i paHHbOI MicisonepaniiHol KPOBOBTPATH MICNIsi BEHTPAJIBHOIO 1 32IHHOr0 KOPUTYHOYOT0
crionauiIone3a. Bei mamientu Oynu po3zineni Ha aBi rpynu: rpyna 1 - 18 oci6 (14 xiHo4doi 1 4 4onoBiuoi
crati) 3 cepeaHiMm BikoM 17,2 £ 3,4 pokiB, sIKUM OyJI0 MPOBEICHO BEHTPAILHUN KOPUT'YBAILHHUMN CIIOH/ILIONE3
i rpyna 2 - 18 oci6 (17 xino4oi Ta 1 4onoBiuoi crati) 3 cepeanim Bikom 15,9 £ 3,4 pokiB, SIKKM BUKOHAHHI
3aJHIl KOPUT'YBAJIbHHUIN CIIOHILTONE3. Br3HaUa M cepe/iHi MOKa3HUKU Ta CTaHAAPTHE BiIXUICHHS TPUBAJIOCTI
XIpypriuHOrO BTPYYaHHs, IHTpAoINepaliiiHol KPOBOBTpATH, 00 €My reMoTpaHc(y3ii, piBHIO reMOrjo0iHy,
00’eM BTpaTH JPEHAKHOI KPOBI Ta KIJIbKOCTI (DIKCOBaHMX IMIUIAHTATOM piBHIB. OTpHMaHI pe3ynbTaTtu
MOPIBHIOBAIM 3a JIONOMOro Kpurepito Manna-YitHi (p < 0,05). byno BcranoBneno, mo B rpymi 1
BiJ[3HAYAJIMCS MEHII iHTpoornepalliiiHa KpOBOBTpaTa, cepe/Hiil o0csar reMorpancdy3ii 1 BTpaTu JApeHaKHOI
KpOBI B paHHbOMY MiCISONEpalifHOMY TIepiofli B TOPIBHAHHI 3 Tpymoro 2. Takum YHHOM, IPOBEICHHS
BEHTPAJIbHOTO  KOPUTYBAJIbHOTO  CIIOHIWJIOAE3a  CYNPOBODKYETHCS  MEHIIOK  1HTpa- 1 pPaHHIO
TICIIAONEPAifHOI0 KPOBOBTPATOI, IO, IMOBIPHO, ITOB’S3aHO 13 MEHIIOK TPAaBMAaTHUYHICTIO IOCTYITY 1
OUTBIIOI0 TIPOTSDKHICTIO IHCTPYMEHTAITI] XpeoTa.

K/TIO490BI CJIOBA: igionmaTHYHHAN CKOJIO3, BEHTPAIBHHUHA CHOHAWIIONE3, 3aIHIA CIIOHIUIONE3,
KpPOBOBTpaTa

AHAJIN3 KPOBOIIOTEPH NMOCJIE BEHTPAJIBHOI'O U 3A/THEI'O KOPPUT'UPYIOIIEI'O
CITOHJUJIOAE3A Y BOJIbHBIX NJIMONMATHYECKHUM CKOJIMO30M

Ilempenxo /. E.
I'Y «/IHCTHTYT IaTOIOTUH MTO3BOHOYHHUKA U cycTaBoB UM. Ipod. Curenko M.. HAMH VYxkpanus,
r. XapbKoB, YKpauHa

HpOBe,I[eH HpOCHCKTI/IBHHﬁ aHanmu3 36 OOJIBHBEIX HUIUOMATUYCCKHUM CKOJIMO30M C MCJIbIO CPABHCHUSA
I/IHTpaOHepaL[I/IOHHOI\/'I u paHHeﬁ HOCHGOHepaHHOHHOﬁ KPOBOIIOTEPU IIOCJIEC BCHTPAJIBHOIO W 3aIHCTO
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KOPPUTHPYIOLIETO CIIOHAMIONE3a. Bee manneHTs! ObUIHM pa3zieneHsl Ha JBe Tpymnmbl: rpymma | — 18 genoBek
(14 >xeHckoro m 4 MYXCKOro moia) co cpemHuM BospactoM 17,2 + 3,4 yer, KOTOpPHIM OBLI IPOBEICH
BEHTPAJILHBI KOPPUTUPYIONMHA crioHamnone3 u rpynna 2 — 18 yenoBek (17 mamueHTOB JKEHCKOTO |
1 MyXcKoro mosa) co cpefaHuM BoszpacTtoM 15,9 + 3,4 ner, KOTOPHIM BBITIONHEH 3aJHUH KOPPUTHUPYIOIIUHA
cnoHamwnozAe3. Onpeaensiu cpeHue MoKa3aTelu U CTaHAAPTHOE OTKJIOHEHNE IIUTEIBHOCTH XUPYPrHUECKOro
BMEIIATENbCTBA, WHTPAOIIEPAIMOHHON KpOBOMOTEpH, O00OBeMa TreMoTpaHCc(y3uu, YPOBHS Te€MOIJIOOWHA,
o0beMa MoTepH IPEeHaKHON KPOBH M KOJINYECTBa (PUKCHUPOBAHHBIX MMIUIAHTATOM ypoBHeH. [lomydeHHbie pe-
3yJAbTaThl CPABHUBAJIM C MOMOIbI0 kputepus:t ManHa-Yurau (p < 0,05). beiio ycranosieHo, 4ro B rpynmne |
OTMEYAJICh MEHBIINE HMHTpPAONEepaluOHHAs KPOBOIOTEPS, CPeTHHH O0BEM TeMOTpPaHCPY3WH W IOTEpU
JPEHaKHOW KPOBH B PaHHEM IIOCJICONEPAIIMOHHOM IIEpHO/E MO CpaBHEHUIO ¢ rpymmnoi 2. Takum obpaszom,
MIPOBEIEHNE BEHTPAIBHOIO KOPPUIHPYIOLIETro CIIOHMIONE3a CONPOBOXKIAECTCS MEHbIIEH MHTpa - U paHHEH
MOCTIEONEePAI[IOHHON KPOBOIIOTEPEH, YTO, BEPOSATHO, CBSI3aHO 3 MEHBIIEH TPaBMaTHMYHOCTBIO JOCTYyHa M
MIPOTSKEHHOCTHIO MHCTPYMEHTAIIUU TO3BOHOYHHUKA.

KIIFOYEBBIE CJ/IOBA: nivonaTU4ecKui CKOJNMO3, BEHTPAIbHBINA CIOHAWIONE3, 3aJHUI CIIOHANUIOES,
KpOBOTIOTEPS

idiopathic scoliosis after ventral and posterior
corrective spinal fusion.

MATERIALS AND METHODS

INTRODUCTION

Surgery on the spine which aims spinal
deformity correction involves significant blood
loss. Development of new methods of preven- The study has been performed at SE «Sytenko
tion and the use of current generation Institute of Spine and Joint Pathology, AMSU»
hemostatic agents allow reducing intraopera-  within the research work «To define criteria for
tive blood loss, but is not possible to prevent  selecting the method of instrumental ventral
blood transfusion completely [1]. Blood  spinal fusion for scoliosis correction» (Ne state
transfusion increases the risk of postoperative registration 0111U010382). Study design -
complications such as transmission of  prospective, comparative.
infectious diseases, the post hemotransfusion To perform the study, 36 patients operated for
reactions development, immune system idiopathic scoliosis in pediatric orthopedics
dysfunction and acute lung injury [2]. departments of Sytenko Institute and National
Risk factors for significant intraoperative  specialized children hospital Okhmatdyt were
blood loss are concomitant blood disorders, selected. The inclusion criteria in the study
cardiovascular and respiratory system comor-  were: the presence of thoracic or thora-
biddities, the degree of deformity, prolonged columbar idiopathic scoliosis (Lenke 1A type
surgery, traumatic surgical approach, and grea-  and 5C), age over 12 years, patients who
ter number of the instrumented vertebras [3]. underwent VCF and PCF. Exclusion criteria
In terms of risk factors prevention that are  were: blood disorders, congenital and acquired
directly related to the surgery, the use of  chronic diseases of the cardiovascular system,
ventral corrective spinal fusion theoretically respiratory insufficiency grade 3 (vital capacity
reduces intraoperative blood loss in the virtue less than 65 % of predicted). Depending on the
of less fixation length, lesser degree of muscle  type of surgery, patients were divided into two
injury during surgical approach in comparison groups (18 patients each). The first group
to posterior corrective spinal fusion. There is included 14 female patients and 4 male in the
lack of research [4, 5] in the contemporary = mean age of 17,2 + 3,4 years. In the second
scientific literature, which compare the degree  group there were 17 females and 1 male. The
of blood loss after ventral corrective fusion  mean age of this group was 15,9 + 3,4 years.
(VCF) versus posterior corrective fusion (PCF) Index Cobb angle of the main curve before the
in patients with idiopathic scoliosis that makes  surgery was 49° &+ 7,9° in the first group and
this research relevant. 53° £ 8,7° - in the second, and after the surgery
18,9° £ 6,7° and 11,5° £ 6,7° respectively.
OBJECTIVE During the study, we analyzed the average
Purpose of the study is to conduct  duration of the surgery, intraoperative blood
comparative analysis of intraoperative and ear- loss, transfusion volume, hemoglobin levels
ly postoperative blood loss in patients with before, immediately after and 3 days posto-
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peratively. Also were determined the amount
of drainage blood loss 3 days after the surgery
and number of fused spinal levels. After VCS
chest tube was placed for passive and active
drainage of the pleural cavity, and after PCF -
direct active wound drainage was used.
Indications for blood transfusion considered
reducing hemoglobin less than 80 g / dL,
hematocrit less than 25 %, and clinical signs of
anemia (pale skin and mucous membranes,
tachycardia, systolic murmur, etc.). As hemo-
statics all patients received tranexamic acid
intravenously at a dose of 10 mg/kg at the
beginning and 6 hours after surgery.
Mathematical testing of the obtained data was
performed using Statistical Package IBM,
parameters mean values and standard deviation
(M =+ sd) were calculated using the software.
We used Mann-Whitney test (p < 0,05) to
compare average time of surgery, intra-
operative blood loss volume and blood
transfusion, hemoglobin levels and the volume
of blood drainage output between the groups.

RESULTS AND DISCUSSION

The table presents the average values in
both groups of patients.

In the first group of patients preoperative
hemoglobin index was 130,7 + 7,6 g / 1 on the
average, immediately after surgery it decreased
to 119,2 £ 19,8 g / I, and on the third
postoperative day it was 105.5 £ 12,7 g / L
Mean blood loss in VCF patients during
surgery was 514,3 £ 42,6 ml , and duration of
surgery was 345,7 = 39,1 min. on the average.
The total volume drainage blood output for the
first three postoperative days was 630 + 275,3
ml on the average. Hemotransfusion performed
in one patient from the VCF group. Therefore,
the average volume of transfused blood was
18,9 £ 73,1 ml. The average length of fixation
was 4.8 spinal segments.

In the second group of patients mean
preoperative hemoglobin was 138,1 + 8,1 g/l,
immediately after PCF - 108,5 + 19,1 g/l and
101,7 £ 13,3 g/l three days postoperatively.
Surgery duration was 276,7 £ 30,1 min on the
average, estimated blood loss was 710,5 +
58,7. In this group mean drainage blood loss
was 858,2 +312,7 ml in the early postoperative
period. Transfusion avoided in 2 patients only,
and its average volume for the 2" group was
243,9 + 129,3 ml. Mean instrumentation length
was 9.4 vertebras.

Table 1

Analyzed data of the patients from 1% and 2" groups

Parameters M v gI’OSL(ij M 2 grc;l;p " (Mantr;;l/)Vhitney
Hb preop, g/l 130,73 7,59 138,11 8,076 0,021

Hb postop, g/l 119,2 19,83 108,58 19,18 0,15

Hb 3 days postop, g/l 105,5 12,74 101,64 13,36 0,38

Duration , min. 345,66 39,1 276,66 30,09 0,245

Drainage output, ml 630 275,31 858,23 312,47 0,078
Hemotransfusion, ml 18,86 73,07 243,88 129,27 0,00007

Blood loss, ml 514,3 42,6 710,54 58,7 0,368

Comparing obtained data between groups
showed that there were no statistically
significant  differences  between  mean
hemoglobin values after surgery and on the
third postoperative day. Intraoperative blood
loss in PCF patients was higher by 26.6 %

30

compared to patients after VCF, at the same
time ventral spinal fusion took 20 % more time
than posterior. Drainage blood loss was lower
by 26.5 %, and the hemotransfused blood
volume was statistically significantly lower in
the first group by 92.2 % (fig.1).
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Fig. 1 Graphs of intraoperative blood loss (1), drainage blood loss (2),
hemotransfusion volume (3) in VCF and PCF groups.

Significant blood loss during surgery is a
serious complication that affects the quality of
treatment of the spinal deformity. Modern
blood salvage strategies involve measures that
begins at the prehospital stage. All these
measures are sufficiently effective and have
certain advantages and disadvantages. Thus,
the most effective is the maximum possible
reduction of the surgical trauma [6].

We compared intra- and postoperative
blood loss in patients with idiopathic scoliosis
after short-segment VCF and selective PCF.
We found that despite the greater duration of
the ventral spinal fusion intraoperative blood
loss was greater in patients after transpedicular
fixation, due to the need of massive layer of
back muscles dissection when performing
posterior approach, and with the greater length
of spinal fusion length. This fact can also be
explained by higher volumes of drainage blood
loss in the first three days after surgery in
patients from the second group. Same
hemoglobin values during the observation
period indicate adequacy of blood salvage
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FUNCTIONAL BLOOD CIRCULATION VALUES IN PATIENTS
WITH IMPLANTED PACEMAKERS IN THE FIRST SIX MONTHS
OF PERMANENT PACING IN DIFFERENT STIMULATED QRS
COMPLEX DURATION CLASSES

Shanina I. V.4, Volkov D. E.? Yabluchansky M. I.*
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2SI «Zaytsev V.T. Institute of General and Emergency Surgery NAMS of Ukraine», Kharkiv, Ukraine

In the department of ultrasound, clinical and instrumental diagnosis and minimally invasive technologies
100 patients (46 — women, 54 — men) who underwent permanent pacemaker therapy were examined. The
average age was 69 + 7 years. The indications for pacemaker implantation were: atrio-ventricular block of
varying degrees — 66 people (60 %), sick sinus syndrome — 34 patients (30 %). Patients were divided to three
classes of QRS complex duration in accordance with Haghjoo M. et al.: 1 — under 119 ms (normal), 2 — 120-
149 ms (extended) and more than 150 ms (significantly extended). Permanent pacing with medical support in
the first 6 months results in the elimination bradyarrhythmia rhythm disorders without significant changes of
functional blood circulation values with systolic blood pressure increase only. Standard antihypertensive
therapy consisting of medical support in patients with implanted pacemaker is sufficient to control systolic
blood pressure in patients in classes 1 and 2 and insufficient — in class 3 of QRS complex duration. Patients
with implanted pacemaker in 3 QRS complex duration class require intensification of antihypertensive
therapy.

KEY WORDS: permanent pacing, QRS complex duration, functional blood circulation

®YHKHIOHAJIbHI IOKA3HUKHA KPOBOOBIT'Y Y HAIIE€HTIB I3 IMIINIAHTOBAHUMH
EJIEKTPOKAPJAIOCTUMYJIATOPAMM B ITIEPHII 6 MICALIB IIOCTIMHOI EKC Y PI3HUX
KJIACAX TPUBAJIOCTI CTUMYJIbOBAHOI'O QRS KOMIIVIEKCY

Hlanina 1. B.’, Bonkos /. €.% Aonyuancokuin M. 1.*

"XapxkiBchknii HamioHanbHmi yHiBepenTer iMeni B. H. Kapasina, m. Xapkis, Ykpaina

’JTY «IHCTUTYT 3araibHOi Ta HeBiaKIamHoi Xipyprii im. B.T. aiiriesa HAMH Vkpainn», M. Xapkis,
VYkpaina

VY BijyIiJIeHHI YJIBTPa3BYKOBOI Ta KIHIKO-IHCTPYMEHTAJIBHOI JIarHOCTUKU Ta MIHIIHBa3UBHUX BTPYYaHb
Oy obcrexxeni 100 namieHTiB (46 — KIiHOK, 54 — YOJIOBIKIB) 3 IMIDIAHTOBAHUMH EJIEKTPOKAP110CTUMY-
nsitopamu (EKC). Cpenniii Bik craHoBuB 69 £7 pokiB. lokazanusamu s iMmuanranii EKC Oymu: atpuo-
BEHTPHUKYJIpHA OJIOKaAa pi3HUX CTyHeHiB — 66 mawieHTiB ( 60 %), cMHAPOM clIabKOCTI CHHYCOBOT'O BY3Ja —
34 mauienra (40 %). [NauienTn Oyam po3aineHi Ha Tpu Knacu TpuBanocti QRS xommiekcy BinmoBizHO 10
Haghjoo M. Ta in: 1 — g0 119 mc (Hopmanbhwmii), 2 — 120-149 mc (nomoBxeHnwuit), 3 — 150 i Ounbine Mc
(3HauHo mopomxkeHui). IlocTiifHA €IEKTPOKAPAIOCTUMYIALIS 3 MEIUKAMEHTO3HOKIO MIATPUMKOI0 B IIEPIIi
6 MiCsIIiB PU3BOIUTD 10 YCYHEHHs OpaaiapiTMiuecKiX MOpPYyIIeHb PUTMY 1032 ICTOTHHX 3MiH BCTAHOBJICHHX
JI0 HEel (YHKITIOHATTbHUX TTOKA3HUKIB KPOBOOOITY 3 MiBUIEHHSIM TIJIBKH CHCTONIYHOTO apTepiaibHOTO THCKY.
CranmapTHa aHTUTIEPTEH3WBHA TeEpamis y CKIaAi MEOUKAMEHTO3HOI MIATPUMKH TAli€HTIB 3 IMIUIAH-
toBaunMu EKC BUSBIA€THCA TOCTATHHOIO I KOHTPOIIO CHCTONIYHOTO apTepiabHOrO THUCKY Yy TAIli€HTIB
y kiacax 1 1 2 ta HemoctatHs — B kiaci 3 TpuBanocti QRS kommiekcy. [lamientu 3 immnanrtoBanumu EKC
3 kiacy 3 tpuBanocti QRS komiiekcy BuMararoTh iHTeHcH(DiKallii apTirinep-TeH3iBHOM Tepartii.

K/JIO490BI CJIOBA: rmoctiiiHa — eleKTpOKapAiocTUMYyIsiiss, TpuBaimictk QRS komruiekcy,
(hyHKIIOHAJIBHI ITOKa3HUKH KPOBOOOITY

© Shanina l. V., Volkov D. E.,
Yabluchansky M. 1., 2014 33
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OYHKIINMOHAJIBHBIE IIOKA3ATEJIM KPOBOOBPAIIEHUA Y HAIIMEHTOB C
NMIITAHTUPOBAHHBIMHU 3JIEKTPOKAPINOCTUMYJIATOPAMM B IIEPBBIE HIECTH
MECSIEB IOCTOSAHHOM JIEKTPOKAPINOCTUMYJIAIIANA B PASHBIX KJIACCAX
MNPOJAOJIKUTEJIBHOCTHU CTUMYJIMPOBAHHOTI'O QRS KOMIIVIEKCA

Hlanuna U. B.”, Bonkoe /. E.% Aonyuanckun H. H.”

1XapI>KOBCKI/H‘/'I HalMoHaIbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapskoB, Ykpanna

TY «MHCTHTYyT 001Iel 1 HeoTaoxHOU Xupypruu uM. B.T. 3aiinea HAMH VYkpauns», r. XapbKoB,
VYkpanna

B otneneHun yneTpa3ByKOBOH M KIIMHUKO-WHCTPYMEHTAIBHOW JMAarHOCTMKM W MWHHUHBa3HBHBIX
BMeIaTenbeTB Obutn obcnenoBanbl 100 manmeHToB (46 — sKeHIIMH, 54 — MYKYHH) ¢ UMIDIAHTHPOBAHHBIMHU
anekrpokapauoctumyisatopamu (IKC). Cpennuit Bo3pact coctaBisut 69 £ 7 jer. [TokazaHUAMU IsI UMIDTAH-
tarmn JKC SBIATHCH: aTpHO-BEHTPUKYIAPHBIC OJOKaIbl pasiiMyuHbIX cTerneHed — 66 marmeHToB (60 %),
CHHJPOM c1a00CTH cuHYcOBOro y3ia — 34 narmenta (40 %). [TanueHTsl ObUTH pa3aeiieHbl Ha TPH KJlacca Mpo-
nomxurenbHocTH QRS kommiekca B coorBerctBun ¢ Haghjoo M. u ap.: 1 — o 119 mc (HopmanbHBlii), 2 —
120-149 mc (ymnmuHenHslit), 3 — 150 u Oonee Mc (3HaYMTENBHO YIUIMHEHHBIH). [locTOsSHHAs ANIEKTPO-
KapIUOCTUMYIISIIMS C MEIMKAMEHTO3HOM MOAJIEPKKOH B TepBble 6 MECSIEB MPUBOJAUT K YCTPaHEHHIO
OpanuapUTMHUYECKUX HapYIIEHWH pHTMa BHE CYIIECTBEHHBIX W3MEHEHHUIl YCTaHOBJCHHBIX JIO Hee
(YHKIIMOHAIBHBIX TTOKa3aTelleil KpOBOOOpAIlleH!sI C MOBBIIIEHHEM TOJBKO CHCTOJINYECKOrO apTepHaIbHOI0
napnenus. CTaHnapTHasi aHTUTUIIEPTEH3MBHAS TEPAITHSI B COCTaBE MEANKAMEHTO3HON MOAEPKKU MalueHTOB
¢ nmmantupoBaHHeiMU DKC oka3biBaeTcs JOCTATOYHOW JiIi KOHTPOJSI CHUCTOIMYECKOTO apTepuaIbHOIro
JIABJIEHHs Y TIAIMEHTOB B Kilaccax 1 u 2 v HemocTaTouHa — B Kjacce 3 mpogomkurenbHocTd QRS komriekca.
[ManmenTsl ¢ umrutantupoBanHbiMu DKC u3 kiacca 3 mpomomxutenbHoctd QRS kommiekca TpeOyror
UHTEHCU(UKAIIMK apTUTHIIEPTEH3UBHOM Teparnuu.

K/IIOYEBBIE CJIOBA: T1ioCTOSIHHAs — DJEKTPOKAPIAUOCTUMYISALMS, NpOJAOIKHTENbHOCTE QRS
KOMIIIEKCa, (PYHKIMOHAIbHBIE T0KA3aTEIN KPOBOOOpAIleHN

minimally invasive technologies Sl «Zaitsev
INTRODUCTION V.T. Institute of General and Emergency

Permanent pacing is the primary treatment  Surgery NAMS of Ukraine». The average age
in patients with significant bradyarrhythmias, in ~ was 69 + 7 years. The indications for pace-
which rhythm slowing is associated with life- maker implant-tation were: atrio-ventricular
threatening hemodynamic disturbances [1, 2]. block of varying degrees (AV block) — 66

Functional ~ blood circulation  values people (60 %), sick sinus syndrome (SSS) — 34
monitoring on the follow-up periods is one of  patients (30 %).

the major challenges for evaluating the Before, in the early postoperative period (the
effectiveness of permanent pacing with its third - fifth day after pacemaker implantation)
medical support [3, 4]. and 6 months later was evaluated ventricular

Moreover, in patients with permanent contractions (VC) spontaneous and induced
pacing, QRS complex duration is associated rhythm, QRS complex duration; systolic (SBP)
with changes of functional blood circulation and diastolic blood pressure (DBP), left
values [5—8], their relationship was not been ventricular ejection fraction (LVEF), end-
studied until nowadays. diastolic (EDV) and end-systolic (ESV)

volumes, the thickness of the interventricular
OBJECTIVE septum (IVS) and posterior wall (PW), left

The purpose of this study to assess the (LA) and right atrium (RA), right ventricular

functional blood circulation values in patients (RV) dimensions.

with implanted pacemakers in the first 6 months SBP and DBP were measured by Korotkov's
of permanent pacing taking into account the method according to the recommendations of
QRS complex duration classes. the Association of Cardiologists of Ukraine for

the prevention and treatment of hypertension by

MATERIALS AND METHODS tonometer Microlife BP AG1- 20 in clinostaze
100 patients (46 — women, 54 — men) who after 5 minutes rest. The measurement accuracy

underwent permanent pacemaker therapy were was 2 mm Hg.

examined in the department of ultrasound, Electrocardiogram (ECG) was performed on

clinical and instrumental diagnosis and a computer electrocardiograph Cardiolab
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+2000. The stimulated QRS complex duration
was measured in leads I, V5, V6 (the average
of three consecutive complexes) with a choice
of maximum value. Measurement accuracy
proved to be 1 mc.

Patients were divided to three QRS complex
duration classes in accordance with Haghjoo M.
et al: 1 — under 119 ms (normal), 2 — 120-
149 ms (extended) and more than 150 ms
(significantly extended). In selected classes
defined functional blood circulation values.

Echocardiography study was conducted on
the ultrasound machine Toshiba Applio 400.
LF, RF, RV sizes and VS, PW thickness was
measured. To calculate the EDV and ESV used
method of Simpson. LV EF was calculated
using the formula EF = (EDV - ESV) / EDV *
100 %.

Medication support of patients with
permanent pacemakers was carried with
antiarrhythmic drugs (AAR) (beta-blockers and
amiodarone)), renin-angiotensin- aldosterone

Series «Mediciney. Issue 28

inhibitors  (RAAI)  (angiotensin-converting
enzyme (ACE) inhibitors and angiotensin
receptor  antagonists 1l (ARA 1)),
antithrombotic  drugs (antiplatelet  agents
(acetylsalicylic acid (ASA)), oral anticoagulants
(AC) (warfarin/dabigatran), statins, and
diuretics.

The data were brought into the Microsoft
Excel base. For statistical evaluation of the
results were used the parametric criteria (the
mean — M, the average deviation — sd). The
probability of differences between groups was
determined using a non-parametric U-Mann-
Whitney test. The likely result is determined by
the level of reliability p < 0.05.

RESULTS AND DISCUSSION

Table 1 shows the comparative characteristics
of functional blood circulation values in
patients in different QRS complex duration
classes before implantation in the early
postoperative period and 6 months.

Table 1

Functional blood circulation values in patients with permanent pacemakers
in different QRS complex duration classes, (M + sd)

QRS complex duration, ms
Functional Under 119 ms 120-149 ms 150 and more ms
blood
circulation ® 2,0l 2 ® S,o| & ® S, 2
S >5¢80o = S >95¢0o = S >9850 2
values 2 |532%| 58| € |5%2%| SE| £ [5BE%| B
n |W8CE|wES m [W8FE| wES m |(W8FE| wES
VC, (1/min) 52+11 (68+6* |64+3 |46+8 |71+11*|69+7 |46+9 |68=7* |70+7
Blood SBP |150+15(154+17 |140+27 |140+15(139+16 |124+14|153+£18 (151 +19| 144+ 25
jpressure
mmHg) | DBP [82+6 |89+9 |80+7 |[81+9 |83+10 |84+9 |79+7 |87+9 |[85x17
L(\c{/(I)E)F 53+10 |54+11 [65+8 |47+8 |[53+8 [50+9 |50+6 |47+8 55+ 12
'(Erﬁ?)/ 63428 59426 |52+11 |70+31 |58+22 |66+19 |83+35 [81+36 | 102+64
%r?l\)/ 135+ 44 |127 + 29 | 148 + 16 |133 + 20 | 122 + 24 |132 + 27 | 166 = 35 [ 153 + 48 | 2274129
VS 112401(12+01 (1020212401 (12401 [1.2201 1240112401 | 12201
Echo (FS,\TV)
values | 1\ 109+0109=01[12+01]1.0+01]10+01|10x02[11202]11202] 11402
(sm)
('gmA) 49+06[48+0645+05]43+05[43+0548+06]45+05[45+05]|45+05
(m) 48+10(48+1045+1.044+0544+0544+05|44+05[243x05]|46+06
(Er\r/]) 3.0+04(3.0+04[3.0+04 |3.2+06(3.2+06(3.2+0.7|3.2+06(3.2+0.6| 3.2+0.9
Notes:

*p < 0.05 — the level of significance of differences between values on the observation periods
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In patients with permanent pacemaker in all
QRS complex duration classes, VC was
initially below the physiological norm, and
after pacemaker implantation reached to the
normal level (p < 0.05), which remained the
whole observation period.

High baseline SBP in patients decreased
more pronounced in 1 and 2 QRS complex
duration classes, and less — in class 3. DBP on
all follow-up periods in all QRS complex
duration classes was on the physiological
range.

Pacemaker implantation had no influence
on the ESV and EDV, which were initially
normal in classes 1 and 2, and an increase in
class 3. Accordingly, LVEF after pacemaker
implantation was not changed.

Pacemaker implantation did not affect on
the 1VS and PWLV thicknesses in selected
QRS complex duration classes, and it has
remained unchanged whole observation period.

LA size was increased in all QRS complex
duration classes before and after pacemaker
implantation. Initially normal RA and RV sizes
were not changed in all classes.

In accordance with the findings the
permanent pacemaker implantation has led to
the elimination of bradyarrhythmias, main-
taining VC in normal range during 6-month
period, what corresponds to [1, 2], in all QRS
complex duration classes.
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FUNCTIONAL BLOOD CIRCULATION VALUES IN PATIENTS
WITH IMPLANTED PACEMAKERS AND CARDIAC
RESYNCHRONIZATION THERAPY AFTER YEAR OF
PERMANENT PACING IN DIFFERENT QRS COMPLEX DURATION
CLASSES

Shanina I. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Functional blood circulation values were prospectively investigated in 100 patients (46 — women, 54 —
men) with permanent pacemakers and in 29 patients (10 — women, 19 — men) — with cardiac
resynchronization therapy (CRT) with mean age 69 + 7 years in different observation stages taking into
account QRS complex duration classes (class 1 — under 120 ms (hormal), 2 — 120-149 ms (long) and 3 — more
than 150 ms (significantly elongated)). Medication support was included beta-blockers; amiodarone; renin-
angiotensin-aldosterone system inhibitors: angiotensin converting enzyme and angiotensin Il inhibitors;
antithrombotic agents; oral anticoagulants; statins and diuretics. Ventricular rate of spontaneous and
stimulated rhythm; systolic and diastolic blood pressure; ejection fraction, end-diastolic and end-systolic
volumes of the left ventricle; interventricular septum thickness and left ventricular posterior wall, right atria
and ventricle sizes were evaluated. The results showed that QRS complex widening associated with greater
deviation of functional blood circulation values from physiological norms. Permanent pacing with medical
support had no significant impact on the functional blood circulation values, and CRT contributed reverse
remodeling higher in class 3 of QRS complex duration. Also it was concluded that there is a necessity of
medical support improvement.

KEY WORDS: permanent pacing, chronic heart failure, QRS complex duration

OYHKIHIOHAJIBHI IIOKA3HUKH KPOBOOBIT'Y Y ITAIIIEHTIB
3 EJIEKTPOKAPAIOCTUMYJISITOPAMM I KAPAIOPECIHXPOHI3YIOYOIO TEPAIIIETO
YEPE3 PIK IOCTIMHOI EKC Y PI3HUX KJIACAX TPUBAJIOCTI QRS

Ilanina 1. B.
XapkiBchKuii HanioHanbHKUM yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

[pocniekTrBHO Oynu BuBYeHI (yHKIIOHANBHI MOKa3HUKU KpoBoobiry (DIIK) y 100 (46 — xinok, 54 —
YOJIOBIKIB) Mali€HTIB 3 enekrpokapaioctumyisitopamu (EKC) 1y 29 (10 — xiHok, 19 — 4onoBikiB) — 3 Kapio-
peciaxponizytouoto Tepamiero (KPT) y Bini 69 £ 7 pokiB 3 IMIUIAHTOBAHHMH EJEKTPOKAPIIOCTHM YJISITOpa
(EKC) Ha piuHHX eTamnax CIOCTepexeHHs 3 ypaxyBaHHsIM KiaciB (1 kimac — 1o 120 mMc (HopManbhwuit), 2 — 120-
149 wmc (momoBxenmit) 1 Oumpme 150 mc (ictotHO momoBkeHmid)) TpuBasnocti QRS  kommekcy.
MenukaMeHTO3HHIM CYIpPOBiZ BKIOYaB OeTa-O0IOKaTOpH; aMiofapoH; iHTIOITOpH peHiH-aHTi0TeH3HMH-
anprocteponoBoi cuctemu: AIID i pemenropiB anriorensuny lI; anTuTpoMOOTHYHI 3aco0m; IMepopaibHi
AHTUKOATYJSHTH, CTaTUHH 1 HMiypetnkw. OMLiHIOBaJM YacTOTy IITyHOYKOBHUX CKOPOYEHH CIIOHTAHHOI'O Ta
CTUMYIBOBAHOTO PUTMY, TpuBaiicTe QRS KoMIutekcy; piBHI CHCTOJIYHOTO 1 AiaCTOIIYHOTO apTepialbHOTO
TUCKY; (DPAKIIiI0 BUKUIY, KIHIIEBO-IIaCTONIYHUHN 1 KIHIIEBO-CUCTOMIYHUIA 00'€MH JIIBOTO IIUTYHOYKA; TOBIIUHY
MDKIDTYHOYKOBOI TEPEropodKHd 1 3aJHbOl CTIHKH JIBOTO IIDTYHOYKAa, PO3MIpPH IEpeicepab 1 IMpaBoOro
nuTyHOUKa. Pe3ynpraTé mokasanu, mo 9uM Oibine kiac TpuBaitocti QRS kommiekcy, THM OiTbIe YXIIICHHS
@IIK Bix ¢izionorivanx HopMmaTHBiB. Ctymine ix cwibHime mpu KPT, mixxk EKC. EKC 3 MennkaMeHTO3HOIO
migrpuMioro He BruuHYMa cytreBo Ha @OIIK, i KPT cnpusima ix 3BOpOTHOrO peMOICITIOBaHHIO, ONIBIIOTO B
knaci 3 tpuBanocti QRS xomrutekcy. PoOnATECS BHCHOBKH PO HEOOXITHICTH IMTOCHICHHS MEIUKAMEHTO3HOI
T ITPUMKH.

K/TIO490BI CJIOBA: tmioctiiiHa eNeKTpOKapAiOCTUMYIIAIiS, XPOHIYHA cepleBa HEIOCTATHICTb,
TpuBaiicth QRS komImekcy

© Shaninal. V, 2014
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OYHKIINMOHAJIBHBIE IIOKA3ATEJIM KPOBOOBPAIIIEHUA Y TAIIMEHTOB
C UMIIVIAHTUPOBAHHBIMMU JIEKTPOKAPIMOCTUMYJIATOPAMU U
KAPJIUOPECUHXPOHU3UPYIOUIEN TEPAITUEN YEPE3 'O HOCTOSIHHOM 3KC
B PABHBIX KIIACCAX TPOJOJIKUTEJIBHOCTH QRS

Hlanuna U. B.
XapbKOoBCKUI HalmoHanbHbIN yHUBepcuTeT uMenu B. H. Kapasuna, r. XapekoB, YkpanHa

[IpocnekTHBHO OBUTM HM3YYEHBI (PYHKIMOHATBHBIC TOKa3zatenu kpoooOpamenus (PIIK) y 100 (46 —
KEHIIUH, 54 — My)XYUH) MAIMEHTOB C UMIUIAHTHPOBAHHBIME AeKTpokapauoctumyisitopamu (OKC) u y 29
(10 — xenmun, 19 — My)unH) — ¢ KapauopecuHxpoHmupytomeit tepanueii (KPT) B Bospacre 69 + 7 ser
C UMIUTaHTHPOBAHHBIMHU 3JIeKTpoKapanocTuMyssitopamu (OKC) Ha TOJOBOM 3Tare ¢ y4eToM KiaccoB (Kiacc
1 — o 120 mc (HopmanbHbIi), 2 — 120-149 mc (yanmuHeHHbIH) 1 6onee 150 Mc (CyIEeCTBEHHO YITMHEHHBIN))
nponowkurensHocTd QRS kommiekca. MeankaMeHTO3HOE CONMPOBOXKICHUE BKIIOYANIO OeTa-0JI0KaTopBl;
aMHOJIapOH; MHTUOWTOPHI PEHUH-aHTMOTEH3WH-aJIbJJOCTEPOHOBOM CHUCTEMBI: aHTHOTEH3MHIPEBPAIIAIOIIET0
(epMeHTa U penenTopoB aHruoTeH3uHa II; aHTHTPOMOOTHYECKHE CPENICTBA; epOpabHbIe aHTHKOATYJISIHTHI,
cratTMHbl M auypeTtukd. OLeHMBaNIM  YacTOTy JKENyJOYKOBBIX  COKpAIleHWH CHOHTaHHOTO H
CTUMYIIUPOBAaHHOTO PHUTMa; YPOBHM CHUCTOJMYECKOrO M JHACTONMYECKOrO apTepHajbHOIO JIaBIICHHS;
¢dpakuuo BHIOPOCA, KOHEYHO-AMACTOIMYECKMH W KOHEYHO-CHCTOIMYECKHH OOBEMBI JIEBOTO JKENyI04Ka;
TOJIIMHY MEXOKEITYJOYKOBOW MEPEeropoAKy M 3aJHeil CTEHKH JIEBOr'O JKeNIy[OodKa, pa3Mepbl Mpencepauil u
NPaBOro JKenyaouka. Pe3ynbraTel oka3anu, 4yTo 4eM Oolblie Kilace nmpoaoinkuTenbHoctn QRS komrekca,
tem Oonbiie yknoneHus OIIK or pusnonornuecknx HopmatuBoB. CreneHb ux cuibhee npu KPT, uem DKC.
OKC ¢ menukaMeHTO3HOH mopaepkkoi He mosnustia cymectBeHHo Ha DIIK, u KPT cnocoOcrBoBana nx
00paTHOMY peMOJIETUPOBaHKI0, OonblieMy B Kilacce 3 mponospkurensHocTn QRS xommuekca. Jlenarorcs
BBIBOJIbI O HEOOXOJUMOCTH YCUIICHHSI MEJIMKaMEHTO3HOW TIO/IICPIKKH.

K/TIOYEBBIE CJ/IOBA: T1ocTOSHHAsT — DIIEKTPOKAPJUOCTUMYISALMS, XPOHMYECKas  CepledHast
HEJI0CTaTOYHOCTb, IPOAODKUTENBEHOCTE QRS KoMmIuTekca

INTRODUCTION MATERIALS AND METHODS

Permanent pacemaker implantation and 100 patients (46 — women, 54 — men) with
cardiac resynchronization therapy (CRT) implanted pacemaker and 29 patients (10 —
become one of the standards of skilled cardiac ~ women, 19 — men) with CRT were examined
care nowadays, what is confirmed by an in the department of ultrasound and clinical-
international roster of implantable devices instrumental diagnosis and minimally invasive
EHRA White Book [1]. interventions of Sl «Zaytsev V.T. Institute of

Increased frequency pacemaker implanta- General and Emergency Surgery NAMS of
tion leads to a progressive increase in the Ukraine». Mean age was 69 + 7 years. The
number of persons in need, not only in indications for pacemaker implantation were
monitoring effectiveness of this way of  atrio-ventricular block of various degrees (AV
therapy, but also accompanied by adequate  block) — 66 patients (60 %), sinus sick
therapeutic management [2]. syndrome (SSS) — 34 patients (40 %). Single

QRS complex duration relationship and chamber (VVI — 40 devises) and double
functional circulation values changes in chamber devises (DDD — 60 devises) were
patients with permanent pacemaker and CRT implanted. The indications for CRT were
in long-term observations were not wide  chronic heart failure (CHF) NYHA functional
studied [3-5]. class (FC) I1-1V, QRS complex duration more

than 120 ms, left ventricular ejection fraction
OBJECTIVE (LVEF) < 35 %. CRT-P and CRT-D devices

The purpose of the study — to assess  were implanted.
functional blood circulation values in patients Spontaneous  and  induced  rhythm
with implanted pacemaker and CRT at the  ventricular contractions, systolic (SBP) and
annual stage taking into account QRS complex diastolic blood pressure (DBP), left ventricular
duration classes. ejection fraction (LVEF), end-diastolic (EDV)

and end-systolic (ESV) volumes, intervene-
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tricular septum (IVS), posterior wall (PW)
thicknesses, left (LA) and right atriums (RA),
right ventricular (RV) sizes were evaluated
before, in the early postoperative period (the
third - fifth day), after 6 months and one year
after pacemaker implantation.

SBP and DBP were measured by
Korotkov's method according to the recom-
mendations of the Association of Cardiologists
of Ukraine for the prevention and treatment of
hypertension by tonometer Microlife BP AG1 -
20 in clinostaze after 5 minutes rest. The
measurement accuracy was 2 mm Hg.

Electrocardiogram (ECG) was performed
on a computer electrocardiograph Cardiolab
+2000. The stimulated QRS complex duration
was measured in leads 11, V5, V6 (the average
of three consecutive complexes) with a choice
of maximum value. Measurement accuracy
proved to be 1 ms.

Patients were divided to three QRS
complex duration classes in accordance with
Haghjoo M. et al: 1 — under 120 ms (normal),
2 — 120-149 ms (extended) and more than
150 ms (significantly extended). Functional
blood circulation values were defined in
selected classes.

Echocardiography study was conducted on
the ultrasound machine Toshiba Applio 400.
LF, RF, RV sizes and 1VS, PW thickness was
measured. To calculate the EDV and ESV used
method of Simpson. LV EF was calculated
using the formula EF = (EDV - ESV) / EDV *
100 %.

Medication support was carried with
antiarrhythmic  drugs  (beta-blockers and
amiodarone)), renin-angiotensin- aldosterone
inhibitors  (RAAI) (angiotensin-converting
enzyme (ACE) inhibitors and angiotensin
receptor antagonists Il (ARA II)), anti-
thrombotic  drugs  (antiplatelet  agents
(acetylsalicylic acid (ASA)), oral antico-
agulants (AC) (warfarin/dabigatran), statins,
and diuretics.

The data were brought into the Microsoft
Excel base. For statistical evaluation of the
results were used the parametric criteria (the
mean — M, the standard deviation — sd).
Comparing of QRS duration complex classes
on the observation stages was conducted on
each separate functional blood circulation
value using a non-parametric U-Mann-Whitney
test. Probable results were determined at levels
of reliability P < 0.05.
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RESULTS AND DISCUSSION

Comparative characteristics of functional
blood circulation values in patients in different
QRS complex duration classes before
implantation, in the early postoperative period,
6 months and a year later after permanent
pacemaker implantation are presented in
table 1 and in CRT patients — in table 2.

In patients with permanent pacemakers in
all QRS complex duration classes VC initially
was below the physiological norm, and after
the pacemaker implantation went to the
physiological level (p < 0.05), which remained
the whole observation period. In patients with
CRT VC did not leave the physiological range
in all classes on the observation stages.

Patients with high baseline SBP pacemaker
patients and decreased in step one year of
observation reached physiological range in all
classes QRS duration complex. In patients with
MCT in classes 1 and 2 it was in the physic-
ological range of values at all stages of
observation, and grade 3 initially increased and
decreased in the physiological range included
in the early postoperative period. DBP at all
stages of observation in all patients with a
pacemaker and CRT were in the physiological
range.

Pacemaker implantation did not affect the
normal baseline CSR and MLC in classes 1, 2
and enlarged in class 3. In accordance with the
EF also did not change. In patients with MCT
by reducing the original magnification CSR
and EDV increase occurred initially reduced
LVEF in grades 2 and 3 of the complex QRS
duration, 50 % and 87 %, respectively.

Pacemaker implantation and CMT in the
selected classes QRS duration complex has not
led to a significant decrease in the thickness of
the IVS and PWLV.

Pacemaker implantation has not affected
initially increased size of the LP on the stage of
the annual observations, while the CMT
contributed to its reduction in all classes QRS
duration complex.

Dimensions RA and RV before and on the
stages of pacemaker were normal. In patients
with CMT initially increased size of the PP in
the class 1 is not changed, the class 2 and 3 -
Changes to decrease occurred in the period of
the annual monitoring, more pronounced in the
class 3 (p<0.05). At baseline, the increased
size of the prostate in class 1 is not changed,
the class 2 and 3 - decreased.
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Table 1
Functional blood circulation values in patients with permanent pacemaker
on the different observation stages (M =+ sd)
QRS complex duration
: Under 120 ms 120-149 ms 150 and more ms
Fu\?aﬁﬂ(e):al L >~qh" .8 — L >\°L" E — o >\s 2 f-
et 200 — — - 200 — — - 200 — —
o = 0.2 LDEU" © O o LOZ(DECD © O o = 0.2 QEw T D
3 |88%| SK|>% | g |88%| 5| 5% | g |88%| o5 | 5%
. 52+ | 68+ |64+ |67+ |46+ [ 71+ |69+ 46+ | 68+
VC (1/min) 1 s 3 8 8 1% | 7 677 |4 7% 70+7 | 64+8
©5 sBp 150 | 154 | 140 | 133 | 140 | 139 | 124 | 120+ | 153 | 151 | 144+ | 122+
§ ST +15 | £17 | +27 | +13 | +15 | +16 | +14 | 8 +18 | £19 | 25 22
=9 e
oo 82+ [ 89+ [80+ |78+ |81+ |83+ |84+ 79+ | 87+ |85+ 80 +
s.E| DBP 6 |9 7 10 |o 10 |9 82+3 | 9 17 13
LVEF 53+ | 54+ | 65+ | 47+ | 47+ |53+ |50+ | o . |50+ |47+ |55+ 43+
(%) 10 11 8 8 8 8 9 6 8 12 16
ESV (ml) 63+ [ 59+ |52+ |65+ |70+ [ 58+ |66+ | 67+ 83+ |81+ |102+ | 124+
28 26 11 11 31 22 19 18 35 36 64 54
EDV (ml) 135 | 127 | 148 | 123 | 133 | 122 | 132 | 154+ | 166 | 153 | 227+ | 219+
» +44 | £29 | +16 | +18 | £29 | £24 | +27 | 23 +35 | £48 | 129 142
§ IVS (sm) 12¢ |12+ [ 1.0+ | 10|12+ [ 122 |12+ |12« 12+ [ 12+ | 12+ 1.2+
S 01 |01 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
o | LVPW 09+ | 0.9+ | 1.2+ | 1.0+ | 1.0+ | 1.0+ | 1.0+ | 1.0+0. | 1.1+ | 1.1+ | 1.1£0. | 1.2+0.
S | (sm) 01 |01 0.1 0.2 0.1 0.1 0.2 1 0.2 0.2 2 1
w LA (sm) 49+ | 48+ | 45+ | 4.7+ 43+ |43+ |48+ | 39+ 45+ | 45+ | 45+ 45+
06 |06 0.5 0.6 0.5 0.5 0.6 1.3 0.5 0.5 0.5 05
RA(m) | 485 |48+ [45+ |45+ |44 [adx|aas|a1s [ad4+[43+ a6+ |47+
1.0 | 1.0 1.0 1.0 0.5 0.5 0.5 0.6 0.5 0.5 0.6 05
RV (sm) 30+ | 30+ | 30+ | 30+)32+ |32+ |32+ |38+ 32+ | 3.2 3.2+ 35+
04 |04 0.4 0.4 0.6 0.6 0.7 0.4 0.6 +0.6 | 0.9 05

According to these functional blood circulation values there are significant differences (p < 0.05):
* — Before implantation and early postoperative observation stage;

** — Early postoperative and 6 months after implantation;

**% — 6 months and year after.

Table 2
Functional blood circulatory values in patients with CRT on the observation stages (M + sd)
Functional QRS complex duration
blood Under 120 ms 120-149 ms 150 and more ms
. [} %) @ [} %) @ [} %)
crelatory {252 | S5 55 [ S | €82 |oE5| B8 | & |E5% o2& | &5
values | f8F | "p%|>% | 8 |G8F| 9% | >% | § |§8E | 9% | >G
VC (Umin) |69=9 | 79% |88 f72% 194,19 | 6826 |68+2 6927 [ 70+7 |76+6 |68+5
L5 126+ [122+ |120+ |137+ | 133+ | 120+ 148 + 126 +
352 | SBP 15 12 12 11 18 12 133+5 1 |129+=8 19 |123+8
S8e 80+ |80+ |83+
mc e DBP 79+13 80+7 |81+5 | 83+3 |81+4 |81+2 [84+11 |80+9
o= 7 8 4
LVEF 35+ 26 + 39 + 43 +
%) 30+18 | 9T 357 | 5 2949 | 328 | gl | 23+4 [29+5% [ 34%8 | gl
ESV 228+ |226+ | 219+ 300+ | 242+ 221 + 173 + 381 + 262 + 229+ | 206 +
(ml) 160 78 66 96 63* 68 64 89 129* 100 89
EDV 324+ |346+ | 336+ 405+ | 340+ 326 + 284 + 497 + 370 + 346+ | 359+
. (ml) 195 18 76 94 14* 18 81 78 80* 128 73
= IVS 1.1+ |11+ |11+0 |14+ | 14+ | 14+ | 1.3+ | 14+ | 14+ | 14+ | 14+
S (sm) 0.2 0.2 2 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1
o LVPW | 11+ |11+ [1.1+0 |13+ | 1.2+ 12+ 12+ 13+ 13+ 13+ 13+
5 (sm) 0.2 0.2 2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
W LA 55+ |54+ |5440 |54+ | 5.2+ 48+ 48+ 54+ 5.2+ 5.2+ 5.2+
(sm) 0.5 0.7 7 1.0 1.0* 1.0 1.0 1.0 1.0* 1.0 1.0
RA 55+ |55+ [55+0 |6.0+ | 6.0+ 59+ 55+ 6.0 + 6.0 + 51+ 5.2+
(sm) 0.5 0.5 5 0.1 0.1 0.2 0.4 0.1 0.1 0.6 0.8
RV 47+ |45+ |4540 |35+ | 3.4+ 32+ |30, | 36% 34+ 3.2+ 3.3+
(sm) 0.3 0.3 3 0.7 0.7 0.7 : 0.7 0.7 0.7 0.7
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Our findings are broadly consistent with
Molina L. et al. [6] showed less favorable in
patients with longer QRS complex changes
in functional parameters in a permanent
pacemaker.

That we found in patients with a longer
QRS complex after initiation of CMT trend
towards greater improvement in functional
parameters in general agreement with the
data [7], as well as a multicenter randomized
trial RAFT [8, 9], which included 1.483
patient with CMT.

It should be noted that the data on the
changes in DBP and SBP in patients with
permanent pacemaker and MCT have been
studied previously.

CONCLUSIONS

1. The more complex QRS duration, the
greater the deviation from the functional
parameters of the circulatory physiological
standards, the extent of which is stronger in
patients undergoing CRT versus patients
with permanent pacemaker.
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Clinical case

UDC 616.12-008: 615.015

ESSENTIAL ARTERIAL HYPERTENSION WITH INSUFFICIENT
DEGREE OF NOCTURNAL BLOOD PRESSURE REDUCTION: THE
NEED OF CHRONOBIOLOGY APPROACH

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

A clinical case of chronotherapy in hypertension with insufficient degree of nocturnal blood pressure (BP)
reduction was described. Patient M., average 24-h BP according to ambulatory blood pressure monitoring
was160/98 mm Hg, systolic and diastolic blood pressure profile had non-dipper pattern. Taking into account
individual circadian BP profile, the patient was recommended to take antihypertensive drug — lisinopril — at
bedtime. As a result of this treatment, after 3 months the target levels and normalization of circadian rhythm
of BP were achieved.

KEY WORDS: hypertension, chronotherapy, ambulatory blood pressure monitoring, non-dipper

TI'TITEPTOHIYHA XBOPOBA 3 HEAJOCTATHIM CTYIIEHEM HIYHOI'O 3HUKEHHSA
APTEPIAJIBHOT'O TUCKY: HEOBXIJIHICTb XPOHOTEPAITIEBTUYHOI'O HIAXOAY

Ilempenko O. B., Aonyuwancekui M. 1.
XapkiBchKuii HallioHabHKH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

OnucaHo KIIHIYHUKA BHIIQJIOK XPOHOTEpANMM IpU TiNEepTOHIYHINA XBOpOOI 3 HEHOCTATHIM CTyIEHeM
HIYHOTrO 3HMKEHHs aptepianbHoro THcKy (AT). IMamient M., cepeanbonoboBuii AT 3a gaHuMH 10OOBOrO
MOHITOpYBaHHsI aprepiaibHoro Tucky 160/98 MM pT. CT., HOpyILIEHHs A000BOr0 PUTMY CHUCTOJIYHOTO 1
JIaCTONIYHOr0 apTepialibHOrO THUCKY 33 THUIIOM «HEIOCTATHS CTYMiHb HiuHoro 3HikeHHst AT». [lamienty
PEKOMEHIOBaHO 4ac MPUHOMY aHTHTIIEPTEH3UBHUX MPENapariB 3 ypaxyBaHHSAM JOOOBOTO 1HIMBIIyalbHOTO
npodinto AT: misuHONpHa BBedepi mepes CHOM. B pe3ynbTari MpoBeIEeHOro JIiKyBaHHsS 4depe3 3 Micsii
JOCSITHYTI LILTbOBI PiBHI 1 HOpMatizaiist 1o6oBoro putmy AT.

K/IFO490BI CJ/IOBA: rineproHiuHa XBOpo0a, XpoOHOTeparisi, J0OOBE MOHITOPYBAaHHs apTepiajbHOrO
TUCKY, HEIOCTATHS CTYIIHb HIYHOrO 3HMKeHHS AT

THNEPTOHUYECKAS BOJIE3Hb C HEJOCTATOYHOM CTEHNEHBIO HOYUHOI'O
CHMXEHUSA APTEPUAJIBHOI'O JABJIEHUS: HEOBXOIUMOCTD
XPOHOTEPAIIEBTUYECKOI'O ITIOJAXOJA

Ilempenko E. B., Aonyuanckuii H. H.
XapbKOBCKUM HallMOHaIbHBIN yHUBepcuTeT nMeHu B. H. Kapa3una, r. XappkoB, Ykpanna

OnmcaH KIMHAYECKUH CIydall XpOHOTEpAuu IMPH TUIEPTOHNIECKOW OONE3HHM ¢ HEZOCTATOYHOH CTe-
TIEHPI0 HOYHOTO CHIDKEeHUS aprepuanbHoro maineHus (AJl). [lamment M., cpegrecyrounoe AJl mo maHHBIM
CYTOYHOTO MOHHUTOPHPOBAHMS aprepraibHOro aasieHus 160/98 MM pT.CT., HapylleHHE CyTOYHOIO PHUTMA
CHCTOJTMYECKOTO U JMACTOIMYECKOr0 apTepHaIbHOTO JIABICHMS IO THITy «HEJOCTaTOYHasi CTETIEHb HOYHOTO
cHwkeHuss AJll». IlanmeHTy peKOMEHJOBaHO BpeMs MpUEMA AHTUTHUIIEPTEH3MBHBIX IPENApaTOB C YYETOM
CYTOYHOTO MHAMBUAYyanbHOTro npoduns A/l: TM3MHONPHI BE4epoM Ieper CHOM. B pesynsrare MpoBOIUMOTO
JIedeHus 9epe3 3 Mecsma JOCTUTHYTHI LIEJIeBbIe YPOBHU M HOpMalu3anus cyTodHoro putma A/l

K/TIOYEBBIE CJIOBA: tuneproHWYeckass OONE3Hb, XPOHOTEPAIUs, CYTOYHOE MOHHTOPHPOBAHUE
apTepHaJbHOrO TaBJICHHs, HEOCTaTOYHAS CTEIIEHh HOYHOTO CHIDKEHUS A/J]

© Petrenko O. V., Yabluchansky M. 1., 2014
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INTRODUCTION

A disorder of circadian rhythm of blood
pressure (BP) with insufficient degree of its
night-time reduction is one of the unfavorable
variants of the essential hypertension (EH)
course. [1, 2].The incidence of this disorder,
according to different authors, ranges within
40-70 % [3, 4]. Many studies have been proven
relationship between insufficient degree of
blood pressure reduction at night-time, and an
increased incidence of fatal and nonfatal
cardiovascular events [5]. Antihypertensive
therapy according to circadian blood pressure
profile is particularly important in these
patients, as illustrated by our clinical case.

CLINICAL CASE

Patient M., male, born in 1956 (57 years)
complained of increase in blood pressure to
200-220/110-116 mmHg, accompanied by
headache in the occipital region, pressing retro-
sternal pain, nausea, a significant worsening of
overall health.

Retired engineer, does not smoke, alcohol
abuse. The living conditions are satisfactory.
Physical activity is average - every day working
in the garden. Anamnesis vita is unremarkable.

Increased blood pressure numbers - about
150/90 mm Hg - were first recorded in 2004
while passing a routine examination. Nowhere
was examined, was not treated. In December
2013 the first time increased blood pressure to
200/106 mm Hg was noted, and therefore
patient sought medical advice to the outpatient
clinic. The treatment was prescribed: Vasar
(valsartan) 160 mg 1 time, Nebikard (nebivolol)
1 tablet (dosage can not specify) 1 time daily.
Prescribed medications took about 3 months.
According to home monitoring (HBPM) BP
stabilized at 130-140/80 mm Hg. Due to the
improvement of general health and a reduction
in blood pressure patient stopped taking the
prescribed treatment. In May 2014 periodic BP
ups to 150-160/90 mm Hg reappeared. 20/05/14
there was an increase in blood pressure to
206/119 mm Hg, accompanied by headache in
the occipital region. Patient didn’t seek medical
care. Took captopril 25 mg sublingually twice
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with an interval of 1 hour by himself. 2 hours
after the last dose of captopril blood pressure
was fixed at 145/88 mm Hg. Over the next
4 days no antihypertensive agents have been
taken, blood pressure according to HBPM was
150-160/90-98 mm Hg, well-being was
satisfactory.

24.05.14 patient came to the Department of
Internal Medicine of the Karazin Kharkiv
National University Medical School to consult
a doctor.

At the time of the examination were no
complaints. Overall state of the patient was
relatively satisfactory. Patient was of normal
constitution, proper nutrition, BMI 23.8 kg/m®.
Peripheral edema wasn’t found. Over the entire
surface of lung vesicular breathing has been
auscultated, no wheezing. Cardiac activity was
rhythmic with a heart rate of 62 beats/min.
Cardiac sounds were clear, sonorous,
accentuate 2 tone over the aorta. Borders of the
relative cardiac dullness are not expanded.
BPgex Was 164/90 mm Hg and BPg;, was166/91
mm Hg. Abdominal while palpation was soft
and painless. Liver was at the edge of the costal
arch, painless while palpation. Pasternatsky’s
sign was negative bilateral.

Taking into account the absence of
antihypertensive therapy in the preceding days,
the BP monitor was set. Further examination
according to current standards [6-8] was
prescribed. In the study of quality of life (QOL)
using the SF-36 questionnaire revealed
significant difficulties in performing the
ordinary work or other daily activities due to
emotional status and physical health — 0 points
on a scale of Role-Physical (RP) and Role-
Emotional (RE). Also decline in general and
mental health was noteworthy (tab. 1).

The other obtained results:

- Full blood count, urinalysis, fasting blood
glucose, serum creatinine, urea, serum
electrolytes, ALT, AST, total cholesterol —
within normal ranges, ECG, renal ultrasound —
unremarkable.

- Ultrasound of the heart — left ventricular
hypertrophy (left ventricle wall thickness in
diastole 1.3 cm), ejection fraction is 58 %.
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Table 1
Health-related quality of life (in points by SF-36 scale)
Scale Baseline 3 months later
Physical Functioning (PF) 80 85
Role- Physical (RP) 0 50
Bodily Pain (BP) 74 100
General Health (GH) 45 57
Physical Component Summary (PCS) 43,04 51,92
Vitality (VT) 50 60
Social Functioning (SF) 75 87,5
Role- Emotional (RE) 0 33,3
Mental Health (MH) 48 64
Mental Component Summary (MCS) 32,59 42,39

- Ambulatory BP monitoring (ABPM) — the
daily means of systolic blood pressure (SBP)
and diastolic blood pressure (DBP) were
increased. Indicators of pressure load — 24-h
SBP percent time of elevation (24h SBP PTE)
and 24-h DBP percent time of elevation (24h
DBP PTE) were increased — recorded stable
systolic and diastolic hypertension during the

entire 24 hours. Values of BP variability for
SBP and DBP were increased both in daytime
and at night. Circadian rhythm violation of SBP
and DBP was by type of «insufficient degree of
nocturnal blood pressure reduction» — non-
dipper. Pulse pressure (PP) daily mean was
increased (tab. 2, fig. 1).

Table 2
ABPM indices
Indices Baseline 3 months later

SBP, daily mean, mmHg 160 127
SBP, awake mean, mmHg 160 131
SBP, asleep mean, mmHg 160 116

24h SBP PTE, % 95,5 27,5

Awake SBP variability, mmHg 19.0 12,2
Asleep SBP variability, mmHg 22.5 13
DBP, daily mean, mmHg 98 84
DBP, awake mean, mmHg 100 88
DBP, asleep mean, mmHg 96 74

24h DBP PTE, % 82 66,4

Awake DBP variability, mmHg 27.0 10,4
Asleep DBP variability, mmHg 23.4 13

The sleep-time SBP decline, % 0,3 11,6

The sleep-time DBP decline, % 4,0 16,0

SBP circadian index 1 1,13

DBP circadian index 1,04 1,19
Pulse pressure daily mean, mmHg 62 43

Based on the obtained data the following
diagnosis was made:
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«insufficient degree of nocturnal blood pressure
reduction» — non-dipper. Moderate additional
cardiovascular risk. Heart failure, stage 0.

Moderate physical activities and diet low in
salt, animal fat, easily digestible carbohydrates
and rich in fibers were recommended.

Taking into account the circadian blood
pressure profile lisinopril in dose of 10 mg at

bedtime under the control of HBPM was
prescribed. Three weeks later, the patient was
examined repeatedly to control the therapy
efficacy. According HBPM blood pressure was
within  150/90 mm Hg. On physical
examination any changes were detected. BPgex
= BPg, = 154/88 mmHg. Lisinopril dose
increased to 20 mg/day at bedtime.

Patient M. Blood pressure means at baseline

24-h SBP mean 160 mm Hg

Above normal

Normal

110 130 60 80

Below normal

Below normal

24-h DBP mean 98 mm Hg

Normal Above normal

Patient M. Blood pressure means after 3 month of treatment

24-h SBP mean 127 mm Hg

24-h DBP mean 84 mm Hg

(9%

Below normal Normal Above normal

110 130 60 80

Below normal

Normal Above normal

Fig.1. Blood pressure means at baseline and 3 months after

46



Due to the treatments regimen the patient's
condition  was  significantly  improved:
headaches regressed, BP according to HBPM
was stabilized at the level of 130/80 mm Hg,
and overall health status was also improved.
Repeated evaluation of QOL found an increase
in quality of life on all scales of the
questionnaire of various degrees (tab. 1). A cli-
nically significant improvement in role and
emotional functioning was marked — increase
readings by more than 20 points; pronounced
increase in the scale « Bodily Pain» to the
maximum possible score, indicating the
absence of any restriction of daily activity due
to pain. In general, there is a moderate clinically
significant improvement of physical and mental
health components. After three months of
treatment with lisinopril, a repeated blood
pressure monitoring was performed. Daily
blood pressure means were 127/84 mm Hg -
131/88 mm Hg awake and 116/74 mmHg
asleep (tab. 2, fig. 1). Circadian indices of
systolic and diastolic blood pressure increased
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to 1.13 and 1.19, respectively. 24h SBP and
DBP PTE stayed increased, however, in
comparison with the entering data showed a
significant - up to border values - reducing 24h
SBP PTE and less pronounced decrease in 24h
DBP PTE. SBP variability was within the
normal ranges during entire 24 hours. Awake
DBP variability was in the normal ranges, but
asleep DBP variability showed a slight increase.
A decline in PP daily mean to normal levels
was registered. Physiological degree of
nocturnal blood pressure reduction was
recorded - the blood pressure profile by type of
«dipper». Patient was recommended to take
lisinopril 20 mg / day in the same mode.

Thus, this clinical case shows the practical
value of chronobiology approach in arterial
hypertension management without nocturnal
BP reduction. Prescription to the patient an
antihypertensive drug at bedtime allowed
reaching during 3 months target blood pressure
levels using the drug in small doses.
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POLYMORBIDITY IN CLINICAL PRACTICE
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The interaction of diseases for their clinical features, severity type, quality of life of patients and
preferable drug therapy are reviewed on the example of clinical case. Clinical examination, diagnosis and
choice of optimal drug management are outlined in patient with polymorbid pathology.

KEY WORDS: polymorbidity, geriartriya, drug therapy, quality of life
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Ha mpuknani KIiHIYHOIO BUMAJKy PO3IIISIAETHCS B3a€EMOBIUIMB 3aXBOPIOBaHb Ha 1X KIIIHIYHY KapTHHY,
XapaxTep Tedil, SKiCTh XHUTTS MAli€HTiB Ta BUOIp JIiKapchKoi Teparii. BukiaaeHi JiarHOCTHKA, MMOCTAaHOBKA
KIIHIYHOTO JiarHOo3y Ta BHOIp ONTHMATbHOI MEIUKAMEHTO3HOI Teparii y Mali€HTKH 3 MOaiMOpOiIHOI0

[aTOJIOTIENO.

KJIFO490BI C/IOBA: nioniMop0iaHicTh, TepiaTpis, MeIMKaMEHTO3Ha Tepallisi, SKICTh )KUTTS

NOJUMOPBUIHOCTH B KJIMHUYECKOM IMPAKTUKE

Yeaposa K. F.l, Canpuikuna M. H.l, Axmeo M. A. 1, Oebamupe U. b. 1, Maxuenxo H. B.,
Manvuesa M. C. 1, Kamenckaa 3. 17.2, Abnyuanckuii H. u'l

lXapLKOBCKmZ HaroHanpHBIN yHUBepcuTeT uM. B.H. Kapasuna, XapskoB, YikpanHa

B 110% «lenTpanbHas KJIMHUYECKast OOJTBHUIA Y KP3aJIU3HUIIBD», XapbKOB, YKpanHa

Ha npumMepe KIMHUUYECKOTO CIydas pacCMaTpUBaeTCsl B3aUMOBIMSIHUE 3a00JI€BaHUM HA UX KIMHUYECKYIO
KapTUHY, XapakTep TEYeHHs, KauecTBO JKM3HM MAlMEHTOB U BHIOOpP JIEKapCTBEHHOM Tepamuu. V3i1o)keHbl
JMarHOCTHKA, MOCTAHOBKA KIMHUYECKOIO JIMAarHO3a M BHIOOP ONTHMAalbHOM MEIUKAMEHTO3HOW TaKTHKH Y

MAIMEHTKH C TIONIUMOPOHUIHO MaTONOTHEH.

K/TIOYEBBIE CJIOBA: onnMOpOUIHOCTD, TepHAPTPHs, MEIUKAMEHTO3HAS Tepalys, KadeCTBO KI3HH

Polymorbidity is an actual problem in
geriatric practice [1, 2, 3]. Clinical examination
of elderly and old patients is often diagnosed at
least 4-5 diseases [3, 4].

Atherosclerotic vascular lesions of heart
and brain, hypertension, emphysema, chronic
gastritis with secretory insufficiency, diabetes,
osteochondrosis, arthritis, diseases of the eye
(cataracts, glaucoma), and others are observed
most often in different combinations and
varying degrees of clinical symptoms [4, 5, 6].

Currently, there are many regimens for
treatment of comorbid conditions, however,

© Uvarova K. G., Saprykina M. M.,
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patients compliance to treatment remains low
[7, 8,9, 10].

The aim of the article is to highlight the
importance of polymorbidity in elderly patients
with their compliance to drug therapy.

CLINICAL CASE

Woman, 75 years old, retired, resident of
the city.

COMPLAINTS

Complained of rare pressing pain behind the
breastbone during moderate physical and



emotional stress, without irradiation, stopped
taking 1 tab. nitroglycerin; transient increase in
blood pressure to 150/80 mm Hg, accompanied
by headache in the neck, stopped by
medication (captopres or anaprilin), periodic
heartbeat with heart rate over 100 beats/min.,
appearing without a clear connection with the
provoking factors and accompanied by
shortness of breath; moderate shortness of
breath when walking up to 15-20 m, stopped
by rest; swelling of the lower third of legs in
the evening, held in the morning after sleep;
numbness fingertips on both feet, pain in the
calf muscles when walking up to 50 m.

ANAMNESIS MORBI

Since 1990 fluctuations in blood pressure
with the rise to 150-170/80 mm Hg (usual BP -
140/80 mm Hg) were marked, in the autumn of
2007 - ischemic heart disease (IHD), angina
pectoris functional class (FC) Ill, obliterating
atherosclerosis of the lower extremities due to
insulin-depended type 2 diabetes, since 2013
paroxysmal atrial fibrillation (AF). Repeatedly
treated inpatient, outpatient, constantly taking
nitrates, beta-blockers, aspirin, insulin. In
November 2008 right femoropopliteal bypass
was conducted for obliterating atherosclerosis
of the arteries of the lower extremities. The
patient was treated repeatedly for angina FC
-1V, paroxysmal AF, out takes antianginal
drugs without full effect. In 2009 renal artery
bypass surgery was performed, in 2010 -
covered stenting (4 covered stents in the left
anterior descending (LAD), the diagonal
branch (I DB), the circumflex branch (CB)) of
the coronary arteries, in 2011 - stent plastic in
LAD, in 2012 - stenting of one of the branches
of coronary arteries, unspecified. The patient
was hospitalized in the clinic in connection
with an increase in heart attacks.

ANAMNESIS VITAE

The patient has two children. 40 years of
experience teaching, 20 years - the director of
the school. In 1963 suffered encephalitis. Since
1972 diagnosed with insulin- depended type 2
diabetes mellitus (1972-1974 - took maninil 5-
10 mg/day, since 1974 insulin (24 units/day
Actrapid HM, 24 units/day Lantus). In 1980 -
hysterectomy, appendectomy, removal of
atheroma on the right hand, 2009 -
phacoemulsification in both eyes, surgery for
retinal detachment, osteochondrosis of L3-L4,
L4-L5, L5-S1, osteoarthritis of the right
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shoulder and knee joints unidentified ago. The
patient denies viral hepatitis, tuberculosis,
sexually  transmitted  diseases.  Allergic
anamnesis is not burdened. Patient does not
have bad habits. Family history was not
burdened by coronary artery disease and
hypertension

OBJECTIVE EXAMINATION

The patient's condition is satisfactory,
active, height - 156 cm, weight - 65 kg, body
mass index (BMI) = 26.7 kg/m” Skin has pale
pink  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.
Musculoskeletal system is without sin-
gularities, pain in the lumbosacral palpation.
Above lungs the mild lung sound, weakened
vesicular breathing in the lower parts in
auscultation. Border of the heart expanded to
the left, activity of the heart is rhythmic,
tachycardia (heart rate (HR) 95 beats/min).
Heart sounds are muffled, Il tone accent on the
aorta. Diffuse systolic murmur, with its
epicenter in the aorta. BP is 140/80 mm/Hg on
hypotensive therapy. Abdomen is normal
sized, sensitive to palpation. Liver is at the
costal  margin, painless.  Physiological
functions: a tendency to constipation.
Effleurage symptom on the lumbar region is
negative on both sides. Auscultation of vessels
is normal. Swelling is at lower third of the leg
in the evening.

LABORATORY AND
TESTS

Clinical analysis of blood and urine are
normal.

According to the biochemical analysis of
blood - creatin 101.5 mmol/l (normal 53 - 97
mmol/l), blood glucose - 10.39 mmol/l (4.2 -
6.1 mmol/l), creatin clearance using the
formula Cockcroft - Gault = 52 ml/min (> 90
ml/min); lipid profile within the normal range.

ECG from 29/09/14: atrial flutter,
tachysystolic form with carrying out 2:1, heart
rate = 111 beats/min. Signs of left ventricular
hypertrophy. Violation of repolarization is in
the anterior-posterior-lateral parts of the left
ventricle.

INSTRUMENTAL
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According to the ultrasound of the heart
from 10/01/14: sclerotic changes of the aortic
wall, fibrosis and calcification of the aortic and
mitral valves, aortic valve stenosis. Mild mitral
valve stenosis. Left ventricular hypertrophy,
concentric type. Dilatation of both atria.
Tricuspid  regurgitation Il stage. Left
ventricular injection fraction — 55 %.

Chest X-ray: signs of venous hypertension.
Diffuse fibrosis. Roots structurally enhanced
by the vascular component. Right sinus is
obliterated. Heart is aortic configuration,
extended to the left. Aorta in arc is sclerotic.

Ultrasound of abdominal and retro-
abdominal organs: diffuse changes of liver and
pancreas parenchyma without magnification.
Cholesterosis of gallbladder. Microcalculosis
of kidneys. Right gydrokalikosis.

X-ray of lumbosacral spine and pelvis:
diffuse osteoporosis, left-sided scoliosis,
osteochondrosis of L5-S1 with spondillo-
artrosis, deforming spondylosis, fragmented
calcification of blood vessels. Degenerative-
dystrophic changes in the hip joints due to
osteoporosis.

DIAGNOSIS

The underlying  disease:  Systemic
atherosclerosis (atherosclerosis of aorta, aortic
stenosis, coronary atherosclerosis, atheroscle-
rotic mild mitral stenosis, atherosclerosis of
kidneys arteries (renal artery bypass surgery
(2009)), pelvic arteries and the arteries of the
lower extremities (femoral-popliteal bypass-
tibial segment vessels right lower extremity
(2008)). IHD: stable exertional angina FC IlI.
Eluting stenting of the LAD, the | DB, the CB
of the coronary arteries (5 stents, 2010-2012).
Isolated systolic hypertension 1ll stage, soft
degree. High additional risk. Persistent AF,
atrial flutter, tachysystolic form. HAS-BLED

REFERENCES

score is 2, CHA2DS2-VASC score is 6. CHF
I1A stage with preserved left ventricular pump
function (injection fraction = 55 %), 111 FC.

Comorbid conditions: Phacoemulsification
in both eyes, surgery for retinal detachment
(2009). Overweight (BMI = 26.7 kg/m?).
Insulin-depended type 2 diabetes mellitus,
subcompensation stage, average severity.
Irritable bowel syndrome with constipation
predominance. Chronic kidney disease stage 3.
Chronic pyelonephritis, remission. Osteoarthri-
tis, polyosteoarthrosis of right shoulder,
double-sided gonartrosis, activity 0, Ro Ill.
Osteochondrosis of the lumbar spine. FID |
stage.

RECOMMENDATIONS

Lifestyle  modification  with  dietary
interventions based on comorbid pathology,
physiotherapy.

Rosuvastatin 20 mg 1 time per day,
Isosorbide mononitrate 50 mg 1 time per day,
nitroglycerin (tablet or spray) on demand,
ramipril 5 mg 1 time per day before sleeping
under the control of blood pressure,
amiodarone 200 mg per day under the control
of HR, dabigatran 110 mg 2 times per day,
torasemide 5 mg by the scheme in the morning
before a meal, insulin short and prolonged
action by the scheme.

On the background of optimally chosen
therapy the patient's condition has stabilized,
marked improvement of  hemodynamic
parameters.

CONCLUSIONS

Clinical case demonstrated that the optimal
choice of the minimal medical therapy and
adequate lifestyle modification will allow to
the patient stabilize the condition and achieve
better quality of life.
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Antacids clinical pharmacology is represented according to the international classification of drugs ATC
(anatomical-therapeutic-chemical). The article elucidates antacids indications and contraindications,
administration details and side effects.
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[pencrasieHa kiiHIiYHA (apMaKoIOrisi aHTALU/IIB BiIIIOBIIHO A0 MIXKHAPOAHOI Kitacu(iKallii JlikapchbKUX
npenapatiB ATX (aHaroMo-TepaneBTHYHO-XIMIuHOI). BHCBITIIEHO NOKa3aHHS Ta NPOTHIIOKA3aHHS JIO
3aCTOCYBaHHS aHTAILUIiB, OCOOIMBOCTI 1X 3acTOCYBaHHS Ta MOOIUHI eeKTH.

KJIFO490BI CJIOBA: anrauuay, KiiHiuHa (apMakosoris

KIMHUYECKASA ®APMAKOJIOI'USA AHTALIUJ1OB
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[pencraBnena knuHMYeckas (apMakojIoOrus aHTAUIOB B COOTBETCTBHM C  MEXKIYHapOAHON
knaccudukanmeil tekapcTBeHHbIX TpenapatoB ATX (aHaTOMO-TepaneBTHYECKO-XUMU4eckon). OcBelleHbI
MOKa3aHUs ¥ MPOTHBOIOKA3aHHUA K MPUMEHEHHMIO aHTALMIIOB, OCOOCHHOCTH WX IPUMEHEHUS U I00OYHbBIE

3¢ PEKTHI.
K/ITFOYEBBIE C/IOBA: anTauupl, KIIMHAYecKas (hapMaKoIorHs

AO02A Antacids

AQ02AA Magnesium compounds
A02AB Aluminum compounds
AQ02AC Calcium compounds

AO02AD Combinations of aluminum,

INTRODUCTION

Antacids (gr. anti - against, lat. acidus -
acid) - alkaline compounds used to neutralize
hydrochloric acid in the stomach. Antacids

have been used for more than 100 years in
medical practice in the treatment of acid-
related diseases of gastrointestinal tract. For a
long time sodium carbonate (baking soda) was
used as an alkalinizing agent [1].

ANTACIDS CLASSIFICATION

ATC classification
A: Alimentary tract and metabolism
A02 Drugs for acid related disorders

© Tomina O. E., Yabluchansky M. I.,
Bychkova O. Yu., Ivleva O. A., 2014

calcium and magnesium compounds
AO02AF Antacids with antiflatulents
A02AG Antacids with antispasmodics
A02AH  Antacids with  sodium
bicarbonate
A02AX Antacids, other combinations

The classification according to the digestive
absorption

According to the digestive absorption


http://www.whocc.no/atc_ddd_index/?code=A02
http://www.whocc.no/atc_ddd_index/?code=A02A&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AA&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AB&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AC&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AD&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AD&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AF&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AG&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AH&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AH&showdescription=no
http://www.whocc.no/atc_ddd_index/?code=A02AX&showdescription=no

classification antacids are divided into 2 main
categories which are very important in practice
[1, 2]

1. Absorbable:
sodium carbonate (baking soda);
magnesium oxide (magnesia);
magnesium carbonates;
calcium carbonates;

—  Bourget mixture (sodium bicarbonates,
sulphate, phosphate);
Rennie mixture (calcium carbonates,
magnesium carbonates);
Tums mixture (calcium carbonates,
magnesium oxide).

2. Non-absorbable:
aluminum phosphate;
aluminum hydroxide;
magnesium silicate;
magnesium hydroxide;
aluminum-magnesium combination;

—  aluminum-magnesium combination
with other active ingredients (anesthetics,
antiflatulents, alginates, etc.).

PHARMACOKINETICS

Absorbable antacids are rapidly dissolving
substances that immediately react with
hydrochloric acid in the stomach forming
carbon dioxide and water. Carbon dioxide
causes gastric distention which provokes
gastroesophageal reflux and stimulates gastric
secretion enhancement. Sodium carbonate is
different from other antacids its systemic
effects, as it is absorbed into the blood and
affects the organism pH in whole. In patients
with normal renal function, the excess of
bicarbonate is rapidly excreted, and in case of
parafunction it can be accumulated and may
cause systemic alkalosis [2, 3].

Most antacids used in medical practice are
non-absorbable, without systemic pharma-
cokinetics.

PHARMACODYNAMICS

Absorbable antacids are rarely used in
clinical practice due to the large number of
systemic side effects. Such antacids come into
direct neutralization reaction with hydrochloric
acid in the stomach. They are characterized by
quick onset of therapeutic action and short-term
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effects, because after the administration of
absorbable antacids, the level of intragastric pH
increases up to 7 or more in a short period of
time (15-20 min) that stimulates secondary acid

hypersecretion (the «rebound» syndrome)
[1, 4]
Non-absorbable antacids have fewer

systemic adverse effects than absorbable ones.
Their main mechanism of action is associated
with the absorption of hydrochloric acid. Non-
absorbable antacids begin acting later (within
10-30 minutes), however, they have longer
period of therapeutic action — nearly 2.5-3 hours
[5]. Buffer (neutralizing) capacity of non-
absorbable antacids is higher than of the
absorbable. Their neutralizing activity lasts
until the pH does not exceed 3.0-4.0 (the
physiological pH when there is a normal
digestion and hydrochloric acid has an
antimicrobic action). Non-absorbable antacids
have many others favorable properties:

absorb pepsin, resulting in reduced
proteolytic activity of gastric acid;

connect lysolecithin and bile acid,
which have a damaging effect on the gastric
mucosa;

possess cytoprotective function through
the activation of prostaglandin synthesis, which
stimulate a secretion of mucin and bicarbonates,
improve microcirculation;

possess ambient function, forming a
protective film on the gastric mucosal surface;
able to bind epithelial growth factor and
fix it in the ulcerous defect region effectively
stimulating cell proliferation, angenesis and
angiogenesis.

Antacids efficiency is evaluated by their
acid neutralizing capacity (ANC) which is
expressed in mEq of hydrochloric acid that is
neutralized by a standard dose of antacids
raising the pH to approximately 3.5 during a
predetermined time (usually about 15
minutes). ANC varies widely and is dissimilar
among the various antacids. The average daily
dosage of antacids should provide 200 to 400
mMEq neutralizing capacity, ANC is considered
to be low if it is less than 200 mEq / day and
high if it is more than 400 mEq / day.

Pharmacodynamics properties of antacids
depend on their cationic composition (tab. 1).
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Table 1
Characteristic of the antacids cationic composition
Cations

Effect Aluminum Magnesium Calcium Bismuth
Neutralizing ++/+++ +++ + -

Absorbing + - _ _

Ambient + — — +++

Astringent +++ + + +

Cytoprotective +++ - - +

Remarks: «-» No effect, «+» low activity, «++» average activity, «+++» high activity.

Antacids containing aluminum cations,
have the greatest medicinal effect (along with
hydrochloric  acid neutralization, such
antacids possess high cytoprotective function
and bind effectively bile acid) [2, 5].
However they promote a slowdown of

intestinal  motility and may cause
constipation, magnesium salts, vice versa, —
possess  slight laxative action. The
administration ~ of  combined  antacid
containing aluminum and  magnesium
hydroxide provides more rapid onset of
therapeutic effect (due to magnesium

hydroxide), increases period of action(due to
aluminum hydroxide) and minimizes side
effects. The exposure to the drug on motility
depends on the quantitative ratio of aluminum
/ magnesium at the combined antacid: the
closer this ratio to 1, the less likely this effect.

INDICATIONS AND PRINCIPLES OF
CLINICAL USE

Antacids therapeutic indications

In the treatment of acid disorders the
proven effectiveness belongs to proton pump
inhibitors  (PPIs), H2 antagonists (H2
blockers) and eradication therapy of infection
Helicobacter pylori (Hp). In this regard,
antacids are mainly examined as an
adjunctive  therapy. Due to  quick
symptomatic effect, convenient presentation
(suspensions, chewable tablets), pleasant
organoleptic properties, high security antacids
are the drugs of choice for self-treatment.

1. Gastroesophageal reflux disease
(GERD)

Antacids neutralize hydrochloric acid,
inactivate pepsin, absorb bile acids, stimulate
the synthesis of bicarbonates, raise the tone of
the lower esophageal sphincter, thus affecting
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on the majority of units in the GERD
pathogenesis. Along with that antacids
possess  cytoprotective effect on the
esophageal and gastric mucosa that allows
achieving positive clinical and endoscopic
dynamics faster.

When GERD is non-erosive (NERD),
antacids may be used as monotherapy. In case
of monotherapy failure (heartburn saving),
and in erosive form of GERD antacids are
prescribed as a co-drug to the PPIs main
course [5, 6].

It is better to use liquid form of non-
absorbable combined antacids: antacid
containing aluminum phosphate, as well as
pectin gel and agar; aluminum-magnesium
antacids; aluminum magnesium antacids with
alginic acid (is derived from seaweeds).
Alginic acid produces a gel foamy layer in
the cardiac orifice, which in case of backflow,
instantaneously gets into the esophagus and
prevents aggressive action of gastric acid.
Besides, alginic acid increases the residence
time of antacid in the esophagus and stomach,
thereby prolonging their cytoprotective effect
to the mucous membrane.

2. Gastric and duodenal ulcers

In gastric and duodenal ulcers, antacids
are used for severe pain management during
the screening phase and within first day of
PPIs  administration before the acid
production blockade (after 1-3 days).

In case when ulcer is unassociated with
Hp, antacids are administered in combination
with PPIs (in order to enhance cytoprotective
effect when ulcers are nonhealing).

When ulcer is Hp-associated, antacids (in
combination with PPIs) are recommended in
case of difficultly cicatrizing ulcer (the
phenomenon of growth factors fixation) after
eradication therapy or on retention of



dyspeptic symptoms. Antacids administration
during the eradication therapy is undesirable
because of its potential self-tapering action
[7].

Antacids are the drugs of choice for
contraindications to antisecretory agents’
administration, side effects of PPIs and Hy-
blockers. They are also recommended for H,-
blockers administration and their withdrawal
in order to relief the «rebound» phenomenon.
Long-term maintenance administration of
antacids is effective as an anti-relapse
treatment.

3. Acute gastritis / gastroduodenitis

Antacids are used in addition to PPI
therapy, H,-blockers in the treatment of acute
gastritis, gastroduodenitis, especially with
severe pain and dyspeptic syndromes [7].

4.  Chronic gastritis / gastroduodenitis

To prevent recurrences, antacids are used
either alone or in conjunction with
antisecretory agents. They are the drugs of
choice for treatment and prevention of reflux
gastritis, where bile acids and lysolecithin are
the main disturbing factors.

5. Gastropathy caused by nonsteroidal
anti-inflammatory  drugs  (NSAIDs -
gastropathy)

Antacids can be taken alone or in addition
to antisecretory drugs in order to prevent
gastro- and duodenopathies affected by the
administration ~ of  nonsteroidal  anti-
inflammatory drugs (NSAIDs).

6. Pain and dyspeptic syndromes

Antacids are recommended for healthy
people with discomfort or epigastric pain,
dyspeptic symptoms (heartburn, belching,
meteorism). Non-absorbable antacids are
used as the essential drug to relieve heartburn
in pregnancy, which occurs in approximately
(50-80) % [2, 4].

6. Cholecystitis, biliary dyskinesia

Antacids are included in the treatment
regimen for patients with acalculous and
calculus cholecystitis, biliary dyskinesia’s to
eliminate the symptoms of bail and mixed
refluxes. Antacids efficacy is associated with
their ability to absorb bile acids and
lysolecithin, which get into the esophagus and
stomach in case of duodenogastric and
gastroesophageal refluxes. Thus, antacids
prevent damaging effect of bile acids on the
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gastric and esophageal mucosas and their
stimulating effect on the secretion of
hydrochloric acid.

7. Chronic
exacerbation phase

Taking into account the role of gastric
acid in the stimulation of pancreatic secretion
during the exacerbation of chronic
pancreatitis, PPIs, H,-blockers and antacids
are necessary components of treatment. By
raising the stomach pH, antacids promote the
evacuation process normalization, reduce
intragastric and intraduodenal pressure,
thereby negating the flatulent distention.
Enzyme drugs are used in chronic pancreatitis
to correct a digestion and in order to reduce
pain syndrome. But the action of hydrochloric
acid leads to rapid inactivation of the main
components of enzyme drugs - lipase and
trypsin. Besides, during chronic pancreatitis a
normal process of duodenal contents
«alkalinity» is disrupted and consequently the
release and activation of enzyme drugs
particles with enteric coating (activated only
in the alkaline environment) is disrupted as
well. Therefore, to increase the effectiveness
of enzyme therapy it is advisable to use a co-
administration of antacids and / or anti-
secretory drugs. Even if a starvation for
2-3 days is prescribed to the patient, antacids
and antisecretory drugs are recommended
from the first day of treatment [8].

8. Prevention of «stress» ulcers

Antacids are used in the intensive care
units to prevent so-called «stress» ulcers (in
patients after a major operation, with
craniocerebral traumas - Cushing's ulcers or
with severe burns — Curling's ulcers, etc.).

Administration principles

Antacids are used in the form of tablets
and suspensions. These presentations are
differ significantly in the ANC. Solubility
affects the ANC, as antacids react with hyd-
rogen ions only in a solute form. In com-
parison with tablets, suspensions consist of
smaller particles, they have a larger surface
area and are dissolved faster in the acid envi-
ronment of the stomach. Thus, antacids are
more active in the form of suspension [1, 2].

The average therapeutic dose of antacid is
10-15 ml (1 tablespoon or 1 package content)
of liquid or 1-2 tablets 3-4 times a day.
Tablets should be chewed or dissolved well

pancreatitis in  the
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before swallowing. In some patient
information leaflet of antacids it is
recommended to take them before a meal.
However, when antacids are taken on an
empty stomach they are rapidly emptied into
the duodenum, in addition their effect is
negated because food acts as a buffer for
antacids. It is advisable to take antacids 1-1.5
hours after meals or at bedtime (to reduce the
aggressive action of hydrochloric acid on the
gastric mucosa during the night). Additional
intake of antacids 3-4 hours after a meal can
be recommended in special cases, for
example, when there are long intervals
between meals. Antacids can be used singly
as a symptomatic treatment in case of
complaints («on-demand therapy») or on a
regular basis as a course. Course duration
may range from 1 to 3-4 weeks.

Antacids side effects

1. When administered  absorbable
antacids (sodium hydrogencarbonate, rarely -
calcium carbonate) after a short-term effect of
acid neutralization a secondary acid
hypersecretion (the «rebound» syndrome)
occur in the result of pH increases up to 7 and
/ or as a result of a direct effect of calcium
ions. In long-term treat and in high doses

antacids can cause systemic metabolic
alkalosis (with a headache, sicchasia,
vomiting).

2. Sodium bicarbonate may adversely
affect the water-salt metabolism: 2 g of
sodium retains fluid as well as 1.5 g of
sodium chloride. In elderly patients with
pathology of the cardiovascular system may
rise blood pressure, appear or enlarge
swelling, increase signs of cardiovascular
failure.

3. Antacids  containing
(sodium hydrogencarbonate, calcium and
magnesium carbonate) in reaction with
hydrochloric acid produce carbon dioxide
gas. This causes gastric distension (pain
syndrome), belching and meteorism which
are especially undesirable in case of GERD.

4. Urinary alkalization occurs under the
influence of sodium hydrogencarbonate and
magnesium drugs (oxide, hydroxide and
carbonate), which may lead to settling
phosphates forming phosphate stones.

5. Antacids containing calcium may
cause hypercalcemia, which promotes kidney
stones formation and reduces parathormone

carbonates
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production. Consequently, the excretion of
phosphorus is delayed and calcium phosphate
is accumulated. That causes tissue calcifi-
cation and nephrocalcinosis progression.

6. The combination of calcium antacids
and milk is undesirable, because such intake
promotes «milk-alkali» syndrome (sicchasia,
vomiting, polyuria, mental disorders).

7. Non-absorbable antacids have fewer
adverse effects than absorbable ones and
more frequently these effects are caused by
long-term and uncontrolled drug admi-
nistration. With long-term administration of
aluminum hydroxide, the intestinal absorption
of phosphate can be decreased that sometimes
may  cause  hypophosphatemia.  That
complication is more common in patients
who abuse alcohol. In patients with severe
renal failure, antacids may cause clinically
significant  increased  aluminum  and
magnesium levels in the blood. In such cases
the cumulation of aluminum can lead to
encephalopathy and osteohalisteresis. During
the antacids treatment in patients with normal
or moderately reduced kidney function a
visible increase of aluminum level in the
blood does not occur.

8. The most common adverse reaction
in the aluminum hydroxide administration is
constipation, magnesium hydroxide have a
laxative effect that may cause diarrhea. In the
combined aluminum / magnesium antacids
the exposure to the drug on motility of the
gastrointestinal tract depends on the quan-
titative ratio of aluminum / magnesium. If
this ratio is 1 or a shade more, the drug has no
effect on motility or, in rare cases may cause
a laxative effect (as a rule, at a dose increase).

CONTRAINDICATIONS

Currently, the administration of absor-
bable antacids is undesirable. Contrain-
dications for non-absorbable antacids are
severe kidney failure, Alzheimer's disease.
Aluminum phosphate is contraindicated in
pregnancy [5].

Antacids interaction with other drugs

Antacids that contain calcium, magnesium
and aluminum ions are chelators. They bind a
great number of drugs such as digitoxin,
tetracycline, bishydroxycoumarin,
indomethacin, aspirin, cimetidine, ranitidine,
famotidine, theophylline etc.  Antacids
administration reduces the bioavailability of
weak acids: barbiturates, sulfonamides,



penicillins and others. The absorption of
weak bases increases (atropine, chlor-
promazine, propranolol etc.) [1, 2].

It is advisable to combine antacids with
M-anticholinergics (to prolong the effect of
antacids) and with PPIs (to reduce their

Series «Mediciney. Issue 28

Because of pharmacodynamic drug
incompatibility, antacids cannot be combined
with bismuth subcitrat and sucralfate.

To avoid undesirable interactions, antacids
are usually used 2 hours before or after taking
any medication.

destruction in the stomach).
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