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Objective. To study the cardiovascular system status in schoolchildren depending on the level of bronchial asthma control.

Materials and methods. The study enrolled 189 children with persistent BA aged 6-17 years and 30 gender- and age-matched
apparently healthy individuals who made up a control group. In addition to clinical examinations assessment electrocardiogram
(ECG) monitoring results and markers of myocardial damage (total creatine phosphokinase and lactic dehydrogenase, isoenzymes
CPK-MB and LDH,) as well as electrolytes (K* in serum and erythrocytes) were studied to assess the cardiovascular system
status in children with various levels of BA control.

Results. Rhythm disturbances in the form of sinus tachycardia was detected in 30.6 % of children with UC BA, and it was
significantly more frequent compared to the children with C BA—8.05 % (P < 0.01) and the control group — 6.06 % (P < 0.001).
Bradycardia occurred significantly more often in those with uncontrolled BA (19.3 %) compared to the control group (3.03 %) and
the patients with C BA (8.5 %), P < 0.05. Supraventricular extrasystoles were detected significantly more often in the children
with UC BA (29.0 %) compared to those with C BA (8.5 %, P < 0.01). In the children with UC BA serum K* was significantly lower
compared to the control group, the children with C BA and PC BA (P < 0.001). In the children with well controlled BA serum K*
level was also significantly decreased compared to the control group and those with C BA (P < 0.01). The analysis of the blood
serum K" level to that in erythrocytes ratio showed that 32.2 % of children with UC BA and 13.3 % of those with PC BA (P < 0.05)
had hypokalemia. Hypokalihistia was found in 18.5 % of the children with UC BAand 10.0 % of those with PC BA (P < 0.05). Total
serum LDH level was found to be significantly increased in the children with UC BA compared to the control group, children with C
BA (P <0.001) and PC BA (P < 0.01). Thus, in the children with UC BA total CPK was significantly higher compared to the control
group, the children with C BA (P < 0.001) and PC BA (P < 0.01).

Conclusions. Patients with uncontrolled bronchial asthma commonly have functional cardiovascular disorders, decreased
K* level in blood serum and erythrocytes as well as increase in total CPK, isoenzyme CPK-MB, total lactate dehydrogenase
and lactate dehydrogenase isoenzyme 1.

CTpyKTypHO-OYHKLIiOHaAbHI 3MiHU CepLLeBO-CYAUHHOI CUCTEMU B AiTEH, AIKi XBOPI
Ha 6poHXxiaabHy acTMmy

0. B. Tepacumosa, T. A. Mpoutok, A. O. Mpoutok, A. A. Kouyp

MeTa po60oTyn — BUBYNTY CTaH CEPLIEBO-CYANHHOI CUCTEMM B [iTeN LUKIMBbHOTO BiKY 3aneXHO Bif PiBHS KOHTPOIO BPOHXianbHoI
actmu (BA).

Marepianu Ta meToau. Y gocnimxeHHs Bkntoumnuv 189 pitel sikom 617 pokis, siki xsopi Ha BA, i 30 yMOBHO 300poBUX 0Cib, KOTpi
BBIMLLINW B KOHTPOIbHY rpyny, 3iCTaBHY 3a BIKOM i CTATTHO y4acHUKiB. Kpim 3aranbHOKMiHIYHOr0 0BCTEXEHHS 3A4INCHUMMN OLiHIOBAHHS
enektpokapgiorpam (EKI) i piBHs MapkepiB YLUKOMKEHHS Miokapaa (3aranbHoi kpeaTuHdocokiHasn Ta nakTataerigporeHasu
(71Ar), isodepmentia KOK-MB i JIAT,) Ta enekTponiTie kposi (K* y cupoBaTLi KpoBi, eputpouuTax).

Pe3syniratun. CuHycosy Taxikapaito BUsiBnsnm iporiaHo yacrilue B Ajteit i3 HK BA nopisHsHO 3 AitbMu 3 K BA (30,6 % npotv 8,05 %,
p <0,01)irpynoto koHTponto (30,6 % npotn 6,06 % (p < 0,001) BignosigHo. BiporigHo vacTile cepeg aitei i3 HK BA cnoctepiranu
6pagiapuTmito nopisHAHO 3 rpynoto koHTporio (19,3 % npotn 3,03 %, p < 0,05) i AitbMu 3 K BA (19,3 % npotnt 8,5 %, p < 0,05).
HapLunyHoukoBi ekcTpacucTonu BiporigHo vacTilue Busensinv B Aitent i3 HK BA nopisHsHo 3 aitbMu 3 K BA (29,0 % npotw 8,5 %,
p < 0,01). PiseHb K* y cupoBarLi kposi B aiTeit i3 HK BA BUSBMBCS BipOrigHO HKYMM NOPIBHAHO 3 AiTbMU KOHTPOILHOI rpynu,
aitbmm 3 K BA i YK BA (p < 0,001). MokasHuku piBHa K* y cupoBaTLi Kposi Bynu BiporigHo Hskammm B Aited i3 XK BA nopiBHsiHO 3
Aitbmu 3 K BA Ta 3 koHTponbHoi rpynu (p < 0,01). AHania pieHst K* y cniBBigHOLLIEHHI B CMPOBATLi KPOBI Ta €pUTPOLIMTaX NOKa3as,
wo'y 32,2 % gitent i3 HK BA ta 13,3 % aiteit i3 YK BA (p < 0,05) HasiBHa rinokaniemisi. FinokaniricTito Bussunun y 18,5 % piten i3
HK BA ta 10,0 % aitei i3 YK BA (p < 0,05). BctaHoBunm BiporigHe 36inbLueHHs piBHa 3aranbHoi JIAT y cupoatui KpoBi B AiTei
i3 HK BA, Ha BigMmiHy Big fiteit koHTponbHoi rpynu, K BA (p < 0,001) i YK BA (p < 0,01). Y piteit i3 HK BA pieeHb 3aranbHoi KOK
BUSIBUBCS! BiPOFiAHO BULLIMM MOPIBHSIHO 3 AiTbMM KOHTPOIbHOI rpynu, Aitbmu 3 K BA (p < 0,001) i YK BA (p < 0,01).

BucHoBku. Xsopum i3 HK BA BnacTusi nopyLeHHs dyHKLIOHaNbHOMo CTaHy CepLieBO-CyANHHOT CUCTEMU, 3MEHLLIEHHS piB-
HS Kanilo B cMpoBaTLi KpOBi, epuTpoumTax i NiaBuULLEHHS piBHS 3aranbHoi KOK, isodepmenty KPK-MB, 3aranbHoi IO Ta
isochepmenty JIOr,.

CTPYKTYpHO-QYHKLIMOHAAbHbIE U3MEHEHUSI CEPACUYHO-COCYAUCTON CUCTEMDI Y AETEH
¢ 6poHxuanbHoI acTmoi

E. B. lepacumosa, T. A. Mpougok, A. A. Mpoutok, A. A. Kouyp

Llenb paGoTbl — U3y4nTb COCTOSIHNE CEPAEYHO-COCYAUCTON CUCTEMBI Y [IETEN LUKOMBHOMO BO3pacTa B 3aBUCUMOCTY OT YPOBHS
KOHTpOrst GPOHXManbHOM acTmbl.
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Marepuansi n metogbl. ObcnenosaHsl 189 geteit B Bospacte 6-17 neT, 6onbHbIx BA, 1 30 yCrnoOBHO 300POBLIX JINL, KOTOPbIE
BOLLMM B KOHTPOIBHYKO rpynmny, COMOCTaBKUMYIO MO NOMY 1 BO3PACTy YYaCTHUKOB. MOMUMO OBLLEKNMHUYECKOTO 06CNeaoBaHmUs
npoBefeHa oeHka KT, ypoBHS MapkepoB noBpexaeHUst Mokapaa (0bLuen kpeaTHoCdOoKMHa3b! U nakTaTaernaporeHassl,
nsopepmerTos KOK-MB un AT, ), anextpornnTos kposw (K* B CbIBOPOTKE KPOBM, 3pUTPOLIMTAX).

Pesyneratbl. CuHycoBas Taxukapaus, obHapyxenHas y 30,6 % aeteit ¢ HK BA, oTmedeHa 4OCTOBEPHO Yalle B CpaBHEHWN C
Aetbmun ¢ K BA - 8,05 % (p < 0,01) 1 rpynnoit konTpons — 6,06 % (p < 0,001). BpaanapuTmMis AOCTOBEPHO Yallie yCTaHoBMEHa
y peten ¢ HK BA (19,3 %) B cpaBHeHu ¢ getbMu ¢ K BA (8,5 %) 1 rpynnoii koHTpons — 3,03 % (p < 0,05). Hamkenynoukosble
3KCTpaCcKCTONbI JOCTOBEPHO Yalle obHapyxmeanu y aeten ¢ HK BA (29,0 %) B cpaBHeHum ¢ getomu ¢ K BA (8,5 %, p < 0,01). Y
feten ¢ HK BA yposeHb K* B CbIBOpOTKe KpOBU Bbln JOCTOBEPHO HIMKE MO CPABHEHWIO C AETbMU KOHTPOMBHOW rpynnbl, AeTbMu ¢ K
BAnYKBA (p<0,001). Y neteii ¢ XK BA ypoBeHb K* B CbIBOPOTKE KPOBM Takke Bbin LJOCTOBEPHO CHIXKEH MO CPABHEHNIO C AETbMM
koHTponbHoi rpynnbl 1 K BA (p < 0,01). AHanua ypoBHs K* B CbIBOPOTKE KPOBYW W 9pUTPOLMTaX B COOTHOLLUEHWM NoKadarl, 4to Yy
32,2 % peteit ¢ HK BA 1 13,3 % peteit ¢ YK BA (p < 0,05) Habntoganu runokanuemuto. Minokanurinctus obHapyxena y 18,5 %
peteit ¢ HK BA 1 10,0 % peteit ¢ YK BA (p < 0,05). YcTaHoBnEHO 4OCTOBEPHOE YBENUUYeHME ypoBHs obLweit MO B cbiBOpOTKe
kpoBu y aeteit ¢ HK BA B otnnuve ot aeTeit koHTponbHow rpynnbl, ¢ KBA (p <0,001) m YK BA (p < 0,01). Y peteit ¢ HK BA ypoBeHb
o61wen KOK gocToBepHO BhILLE MO CPABHEHWIO C AETbMU KOHTPONbHOM rpynnbl, AeTbMu ¢ K BA (p < 0,001) n YK BA (p < 0,01).

BbiBoabl. BonbHbiM ¢ HK BA npucyLm HapyLweHust yHKLIMOHANBHOMO COCTOSIHUS CEPAEYHO-COCYANCTON CUCTEMbI, CHUXE-
HUEe YPOBHS Kanusi B CbIBOPOTKE KPOBM U 3pUTpOLMTaX, NOBbieHNe ypoBHs obLien KK, nsodepmenta KOK-MB, obwen

naktaraernaporeHassl 1 usodepmenta JAr,.

Bronchial asthma (BA) in childhood is an important medical
and social problem [1,2]. Study of clinical manifestations
and pathogenesis of bronchial asthma (BA) complicated
by comorbid diseases, foci of chronic infection as well as
the differential and diagnostic criteria of its variants deve-
lopment taking into account clinical, allergologic, genetic and
immunologic aspects are the urgent problems in modern
medicine. [3]. Due to changes in hemodynamics and the risk
of possible complications such as arrhythmias and conduc-
tion dosorders, pulmonary hypertension, cardiovascular
system in bronchial asthma assessment is essential. Severe
asthma, emphysema, chronic hypoxia and hypoxemia that
arise in bronchial asthma, pronounced neurovegetative
imbalance, persistent increase in pulmonary artery pres-
sure, accompanied by significant metabolic disturbances
in the myocardium, lead to the degenerative changes and
cor pulmonale development. Cardiovascular system (CVS)
status in BAis influenced by chronic inflammation, hypoxia,
metabolic hemostasis disturbances and drugs cardiotoxicity.
CVS changes in children with BA are directly influenced
by the disease duration and severity. Unfortunately, as
the character of CVS-associated complaints is nonspecific,
cardiac pathology in this category of children is not detected
early. Late diagnostics of the cardiovascular system com-
plications in children with asthma, inadequate assessment
of prognosis and cardiotropic therapy absence underlie
the high morbidity and mortality in adulthood.

Objective

To study the cardiovascular system status in schoolchildren
depending on the level of bronchial asthma control.

Materials and methods

189 children with persistent BA aged 6-17 years, who
underwent in-patient treatment at the Pulmonology De-
partment of Vinnytsia Regional Clinical Hospital, and 30
apparently healthy children of the control group were
comprehensively examined. Diagnosis was confirmed on
the basis of the “Protocol for Diagnosis and Treatment of
Bronchial Asthma in Children” criteria, approved by the Or-
der of the Ministry of Health of Ukraine of October 8, 2013.
The children were divided into groups according to BA con-
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trol level, determined by asthma control test (ACT-test). The
main group consisted of 124 patients (65.6 %) with uncon-
trolled course of the disease (UC BA) and the comparison
group consisted of 30 patients (15.9 %) with partially con-
trolled BA (PC BA) and 35 patients (18.5 %) with controlled
BA(C BA). The complaints associated with cardiovascular
system, changes in electrocardiogram (ECG), markers of
myocardial damage (total creatine phosphokinase (CPK)
and lactic dehydrogenase (LDH), isoenzymes CPK-MB
and LDH,) as well as blood electrolytes (K* in serum and
erythrocytes) were studied to assess the cardiovascular
system status in children with various levels of BA control.

The unified flame photometry method with fluid analyzer
FFA-1 (Ukraine) was used to determine the erythrocyte
potassium level. Total CPK level was estimated by UV-test
with CPK measurement kit and control serums SERO-
DOS (Human Diagnostics, Germany). CPK-MB level was
determined by M-subunit immunoinhibition and UV-kinetic
method with the kit for CPK-MB measurement and control
serums with human CPK-MB (Human Diagnostics, Germa-
ny). Total LDH, level was calculated by modified colorimetric
method using an assay kit for colorimetric evaluation of total
LDH and control serums SERODOS (Human Diagnostics,
Germany). Humalyzer 2000 analyzer (Human Diagnostics,
Germany) was used to determine CPK, CPK-MB and LDH
levels. Serum LDH, level was estimated by UV-method with
the kit for isoenzyme LDH, activity determination (“Filic-
it-Diagnostics”, Ukraine), with photoelectric photometer
CPK-3-01 (Zagorsk Factory of Optical Mechanics, Russia).

Statistical data processing was done with Statistical
package for Windows v. 8.0 using parametric and non-
parametric methods. Digital information of all clinical in-
vestigations was processed by variance statistical method
calculating the mean value (M) and its error (m). The signi-
ficance of difference between two means was calculated by
Student's t-test (t), between two relative values — by Fisher
angular transformation method (f). For all specific data
the median (Me), lower and upper quartiles [LQ 25-UQ 75]
were identified. Two unrelated groups were compared by
Mann-Whitney U-test. Two related samples were compared
by Wilcoxon T-test. All P values <0.05 were considered to
be statistically significant.
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Results and discussion

The detailed analysis of complaints associated with cardio-
vascular system in children with various levels of BA control
demonstrated that clinical symptom such as palpitation
was observed in 61.2 % of children with uncontrolled BA,
and it occurred significantly more often compared with
the control group children — 6.06 % (P < 0.001), with con-
trolled BA—11.4 % (P < 0.001) and partially C BA—33.3%
(P < 0.01); its onset was significantly different in children
with PC BA compared with the control group (P < 0.05). The
intermittent palpitations occurred significantly more often in
the children with UC BA (38.7 %) compared with the C BA
patients — 8.5 % (P < 0.001), PC BA-20.0 % (P < 0.05)
and the control group — 3.03 % (P < 0,001). It should be
noted that such symptoms as pain in the cardiac region,
loss of consciousness occurred more often in the children
with UC BA. But there was no significant difference in those
symptoms in comparison groups (P > 0.05), while dizziness
was observed significantly more often in the children with
UC BA compared to the control group (P < 0.001).

The headache was noted significantly more often in
the children with UC BA - 64.4 % compared to the children
with PC BA-33.3 % (P <0.01), CBA-14.2% (P <0.001)
and the control group —6.06 % (P < 0.001). Besides, symp-
tom such as weakness was found in 66.6 % of children with
UC BA, and it occurred significantly more frequent in that
category of patients compared to those in the control group
6.06 % (P <0.001), with C BA-14.2 % (P <0.001) and PC
BA-36.6 % (P < 0.001); at the same time the headache
was significantly more severe in the children with PC BA
compared to those in the control group (P < 0.05). It should
be emphasized that clinical symptoms of cardiovascular
disorders in the examined patients were insufficiently infor-
mative and specific and did not reflect all specific features
and the extent of morphologic and functional changes in
CVS, requiring more comprehensive, profound instrumental
and laboratory investigations.

ECG indices in examined patients differed depending
on the level of BA control. Sinus rhythm in 92.7 % of children
with UC BA did not significantly differ from the children of
comparison groups (P > 0.05). Only in 7.2 % of children with
UC BA and 6.6 % with PC BA wandering atrial pacemaker
was detected. Rhythm disturbances in the form of sinus
tachycardia were detected in 30.6 % of children with UC BA
and it was significantly more frequent compared to the chil-
dren with C BA-8.05 % (P < 0.01) and the control group —
6.06 % (P <0.001). Bradycardia occurred significantly more
often in those with UC BA (19.3 %) compared to the control
group (3.03 %) and the patients with C BA (8.5 %), P < 0.05,
as a result of cardiac rhythm neurovegetative regulation
disturbances. Supraventricular extrasystoles were de-
tected significantly more often in the children with UC BA
(29.0 %) compared to those with C BA (8.5 %, P < 0.01).
Their occurrence could be explained by the increased
level of endogenous catecholamines resulting in electric
myocardial instability, and the beta-adrenergic receptors
stimulation led to local increase in adrenaline concentration
in the sinus node. Isolated monotypic ventricular premature
beats were registered in 12.0% of the children with UC BA,
10.0 % — with PC BA, 8.5 % — with C BA, and there was no
significant difference in their number between the groups
(P> 0.05). Incomplete right bundle branch block was regi-

stered in 25.8 % of the children with UC BA and 23.3 % of
patients with PC BA. This ECG abnormality was observed
with similar frequency (18.1 %, P> 0.05) in healthy children
and in those with C BA, which had been confirmed earlier
by other investigators. Early repolarization syndrome was
not specific for the examined patients, but it was registered
in 8.06 % of the children with UC BA (P > 0.05) compared
with the control group.

Whereas according to Z. G. Davletgildeyeva et al., [4]
ECG examination of children with asthma showed sinus
tachycardia (41.8 %), bradycardia (32.7 %), arrhythmia
(21.8 %), atrial extrasystoles (5.4 %), single ventricular
extrasystoles (1.8 %), wandering atrial pacemaker (3.6 %).

The following changes in ECG findings were found:
partial premature excitation syndrome occurred in 7.2 % of
the children with UC BA, 6.6 % — with PC BA, 5.7 % — with
CBAand in 3.03 % of the control group children. Short PQ
interval syndrome with normal QRS complexes or attacks of
paroxysmal tachycardia were detected in 13.0 % of the chil-
dren with UC BA, 10.0 % — with PC BA, 5.7 % — with C BA
and in 3.03 % of the control group children. No significant
difference between the comparison groups of children
with premature excitation syndrome and short PQ interval
syndrome was found (P > 0.05). QT interval elongation was
registered in the children with UC BA and PC BA as well,
it being the predictor of fatal rhythm disturbances which in
its turn could lead to sudden death. QT interval elongation
occurred predominantly in the children with UC BA-27.4 %,
compared to those with PC BA — (6.6 %, P < 0.05). QT
interval elongation was not observed in the children with C
BA and in the control group.

The following heart rhythm disorders was detected in
47.0 % of children with BA by Collins S et al. [5]: supra-
ventricular extrasystoles — in 30 % of cases, wandering
atrial pacemaker — in 18.3 %, first-degree AV-block — in
5.8 % of the children with BA. QT interval elongation was
registered in 25.9 % of children with BA. It was noted that
heart rhythm disorders and QT interval elongation were
mostly manifested with an increase in severity and duration
of the underlying disease.

Decreased repolarization processes were detected
in 33.3 % of children with UC BA, 16.6 % — with PC BA,
2.8 % — with C BA, while no such changes were found in
the control group. Impaired repolarization processes were
significantly more frequent in the children with UC BA
than in those with PC BA and C BA (P < 0.05). Metabolic
disturbances and ECG signs of subendocardial ischemia
indicated the development of metabolic and hypoxic cardio-
myopathy in BA patients, requiring appropriate therapeutic
activities in the underlying disease treatment as well as
cardiovascular system maintenance. Morphometric analysis
of cardiac indices in the children with BA showed that sizes
of the left heart were within normal range, and no significant
differences were found between the groups without regard
to level of BA control. Because of technical difficulty for
the right heart morphofunctional parameters calculation
due to complicated geometry and anatomic features of
the right ventricle as well as the presence of pulmonary
emphysema, we used the method of tricuspid annular plane
systolic excursion (TAPSE) to assess the right ventricular
systolic function. The TAPSE score was 2.12 £ 0.01 cmin
the children with UC BA, being significantly higher compared
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Table 1. Myocardial damage markers level — total creatine phosphokinase and isoenzymes CPK-MB depending on the level of bronchial asthma control

Laboratory data Control group Children with C BA Children with PC BA Children with UC BA
(n=33) (n=35) (n=30) (n=124)

Total CPK,UN Me[LQ;UQ] 152 [140.2-173.0] 155.1 [140.0-175.0] 225.0 [180.0-289.3]# 295.1[290.1-302.2]§"
CPK-MB, Ul Me[LQ;UQ]  19.6[16.2-22.3] 20.0 [18.4-24.4] 37.5[25.0-52.2]# 61.2 [46.0-69 51§

*: significance of difference of PC BA indices compared with the control group, P < 0.01; §: significance of difference of UC BA indices compared with the control group, P < 0.001;
#: significance of difference of PC BA indices compared with C BA, P < 0.01; *: significance of difference of UC BA indices compared with C BA, P < 0.001; ¢: significance of difference

of UC BA indices compared with PC BA, P < 0.01.

with the control group (2.40 £ 0.01, P <0.001), the patients
with C BA (2.38 £ 0.01, P <0.01) and PC BA (2.36 £ 0.08,
P < 0.01), indicating the tendency to right ventricular sys-
tolic dysfunction in the UC BA group. More detailed study
of TAPSE score in the children with UC BA found that it
was 2.0 cm in 8.13 % of the patients and corresponded
to 50 % of right ventricular ejection fraction according to
the scaled table, suggesting the right ventricular systolic
function decrease.

Fedortsiv O. Ye., Voloshyn S. B. [6] have registered
electrocardiogram abnormalities among the patients
with bronchial asthma exacerbation with high frequency
(96.1 %), changes mainly related to hypoxia (80.4 %), con-
duction disorders (39.2 %), the signs of right heart overload
(33.3 %). So, there is a dependence between the degree
of respiratory function disturbance and electrocardiographic
changes frequency during exacerbation and associated with
the asthma severity increasing.

Because the indices of cardiac systolic function, spe-
cifically cardiac output and cardiac index are influenced
by heart rate level, we analyzed it in the children with BA
depending on the level of BA control and found the heart
rate level in the children with UC BAwas 105.7 + 1.3 b/min,
with PC BA-93.8 £ 2.7 b/min and it was significantly higher
compared to the control group — 85.2 + 1.8 b/min and C
BA - 86.4 + 1.8 b/min (P < 0.001). Significant difference
between those indices was observed in the children with
UC BA and PC BA as well (P < 0.01). Thus, the lower
the level of BA control is, the higher the heart rate. As to
the systolic function of the heart (stroke volume, systolic
outputindex, ejection fraction, fractional shortening), it was
typical within the expected range for age, and there were
no significant differences in those parameters between
the comparison groups, while cardiac output, due to heart
rate increasing, was significantly higher in the children with
UCBA-7.210.7 | /min compared with the control group —
3.1+0.1/min, CBA-3.5+0.1/min and PCBA-5.3
0.2 l/min (P < 0.001).

In the children with UC BA cardiac index was 3.6 £ 0.06
I/min/m? and it was significantly higher compared to those
with C BA — 3.2 £ 0.04 I/min/m? and the control group —
3.0 £ 0.08 I/min/m? (P < 0.001), while no significant differ-
ence in that index among the children with UC BAand PC
BAwas found (P > 0.05). In the children with PC BA cardiac
index was significantly higher compared with the control
group (P < 0.05), and it was similar to that in C BA children
(P>0.05).

In BA the impact of pathogenetic factors is known
to cause metabolic derangements in the myocardium.
V.A. Kondratiev, A. V. Reznik [7] have found in the majority of
such cases (in girls — 73.9 %, in boys — 53.8 %) decrease in
contractile myocardium function due to metabolic disorders
in the form of ventricular complex repolarization changes on

Zaporozhye medical journal. Volume 20. No. 5, September — October 2018

electrocardiogram. The earliest manifestations of substantial
metabolic and morphologic changes in the myocardium
are increase in myocardial damage markers — creatine
phosphokinase (CPK) and CPK-MB isoenzyme and lactic
dehydrogenase 1 (LDH,) as well as decrease in serum
and cellular K* levels. The results of myocardial damage
markers study in different levels of BA control are presented
in Table 1.

Thus, in the children with UC BA total CPK level was
295.1 [290.1-302.2] U/l, and it was significantly higher
compared with the control group — 152 [140.2-173.0] U/,
the children with C BA—155.1[140.0-175.0] U/l (P < 0.001)
and PC BA-225.0[180.0-289.3] U/l (P <0.01). In the chil-
dren with PC BA total serum CPK level was significantly
higher compared with the control group and the children with
CBA(P <0.01). There was no significant difference in that
index between the children with C BA and the control group.
Having analyzed CPK-MB level, a similar tendency was
found: its significant increase in the children with UC BA -
42.5[32.0-49.0] U/l, compared with the control group — 19.6
[16.2-22.3] U/l, with C BA—20.0[18.4-24.4] U/l (P <0.001)
and PC BA-37.5[25.0-52.2] U/l (P <0.01). CPK-MB level
in the children with PC BA was also significantly increased
compared with the control group and with C BA (P < 0.01).
No significant difference in that index between the children
with C BA and the control group was found.

Total serum LDH level was found to be significantly in-
creased in the children with UC BA—406.2 [260.2—496.2] U/l
compared with the control group — 260.1 [240.2-293.0] U/,
children with C BA—262.3 [242.1-306.2] U/l (P <0.001) and
PCBA-270.2[246.0-316.2] U/l (P <0.01). No other differ-
ence within the comparison group was found (P > 0.05). Iso-
enzyme LDH, level was found to be significantly increased
in the children with UC BA - 42.5[32.0-49.0] % compared
with the control group — 18.0 [15.0-20.0] (P < 0.01) %,
children with C BA-19.0[16.0-23.0] (P < 0.01) % and PC
BA - 23.5 [18.0-28.0] % (P < 0.05). No other difference
within the comparison group was found (P > 0.05). Having
calculated isoenzyme LDH, level as percentage of total
serum LDH in the children with BA depending on the level of
control, it was found to be increased twofold in the children
with UC BA compared to those of the control group and C
BA (P < 0.001), and 1.8 times compared to those with PC
BA (P <0.05).

There are a number of reasons in BA for significant
decrease in serum potassium level, among them: hypoxia,
prolonged disease course, irregular intake of short acting
B,-agonists, unwarranted increase in glucocorticoid doses,
which could possibly lead to negative effects associated
with potassium metabolism. Decreased serum potassium
level leads to the development of arrhythmias, decreased
oxygen supply to the brain cells, decreased blood pressure,
increased fatigue and low physical endurance [8]. Because of
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this our aim was to study potassium level in blood serum and
erythrocytes and to determine the level of myocardial damage
markers in children depending on the level of BA control.

In the children with UC BA serum K* level was found
to be 3.3 [3.0-4.0] mmol/l and it was significantly lower
compared with the control group — 4.3 [3.8—4.7] mmol/l,
the children with C BA — 4.2 [3.8-4.5] mmol/l and PC
BA - 3.7 [3.2-4.2] mmol/l (P < 0.001). In the children with
well controlled BA serum K* level was also significantly
decreased compared with the control group and C BA
(P < 0.01). No significant difference in this index between
the children with C BA and those of the control group
was revealed (P > 0.05). The analysis of erythrocyte K*
level demonstrated that it was 76.0 [60.0-82.0] mmol/l
in the children with UC BA, that was significantly lower
compared with the control group — 83.3 [79.0-92.0] mmolll,
the children with C BA — 82.0 [78.0-92.0] mmol/l and PC
BA-80.0[62.0-84.0] mmol/l (P < 0.001). When comparing
the erythrocyte K* level in the children with C BA, PC BA
and the control group, no significant difference was found
(P > 0.05). The analysis of the K* level in blood serum to
that in erythrocytes ratio showed that 32.2 % of children
with UC BA and 13.3 % of those with PC BA (P < 0.05)
had hypokalemia. Hypokalihistia was found in 18.5 % of
the children with UC BA and 10.0 % of those with PC BA
(P < 0.05). Simultaneous decrease in blood serum and
erythrocyte K* level was observed in 17.7 % of children
with UC BA and 6.6 % of those with PC BA. Conversely,
hypokalemia, hypokalihistia and simultaneous decrease in
blood serum and erythrocyte K* level were not revealed in
the children with C BA and in the control group.

Conclusions

Patients with uncontrolled BA commonly had the following
functional cardiovascular disorders: sinus tachycardia,
sinus bradycardia, supraventricular arrhythmia, QT interval
elongation, increased cardiac output and cardiac index,
decreased tricuspid annular plane systolic excursion. De-
creased K* level in blood serum and erythrocytes as well
as 1.9times increase in total CPK level, 3 times isoenzyme
CPK-MB, 1.5 times total serum LDH and 2.3 times LDH,
were observed.

The perspective of further scientific research in
this direction is to study the best ways of pharmacological
therapy and rehabilitation in patients with BA.
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