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Prior to the study 807 patients were in monotherapy (62%), 468 patients were on 2 drugs (36%), 26 patients re-
ceived 3 anticonvulsants (2%).

In the treatment with carbamazepine and oxcarbazepine complete clinical remission was achieved in 151 pa-
tients (44%), in 191patients (56%) treatment had no effect.

Upon receiving lamotrigine complete clinical remission was achieved in 51% of patients, in 49% patients there
was no effect.

Upon receipt of topiramate complete clinical remission was achieved in 197 patients (61%), 125 (39%) patients
remained resistant to topiramate therapy.

When treated with valproate 225 patients (71%) showed complete clinical remission, 90 patients (29%) were
therapy resistant.

In levetiracetam treatment clinical remission was achieved in 160 patients (71%), in 66 patients (29%) pharma-
cological resistance was observed.

In 45% of patients who received two (39%) or more AED (6%), the efficiency of treatment was lower than in the
monotherapy group. Clinical remission (with good drug tolerance and retention on therapy) was achieved in 27.5%
of patients, reduction in the number of seizures to less than 50% was achieved in 28.9% of patients, lack of treat-
ment effect was observed in 43.6% of patients.

In duotherapy the most effective combinations were levetiracetam + valproate, topiramate + valproate.

In polytherapy, the most effective combinations were oxcarbazepine + levetiracetam + valproate and leveti-
racetam + valproate +topiramate.

Conclusion. The most effective medication in the age group 1-6 years were levetiracetam and valproate, in the
age group 7-14 years — topiramate and valproate, in the age group 15-17 years — lamotrigine and levetiracetam.
For the prognosis of the course and efficiency of therapy, the etiology of epilepsy and the age of debut are essential.
Exogenous factors such as chronic persistent infections, traumatic brain injury, somatic and infectious diseases can
worsen the course and reduce the efficiency of treatment.
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Introduction. The study of close relationship be-
tween the state of the vegetative nervous system (VNS)
and the cardiovascular system is still actual [1,2]. The
heart, as you know, has its own automatism. The sine
node is the main driver of the rhythm, which is con-
trolled by two vegetative nerves, and the type of in-
teraction between them is called functional synergism,
that is, when the degree of activity of one of the de-
partments changes, the effect of the other will be the
opposite [3,4,5]. The imbalance of the VNS leads to a
violation of the physiological regulation in the child’s
body, which may also have an effect on the function of
the conduction system of the heart, but the effect of the
VNS on the cardian rhythm is modulatory rather than
controlling [6]. It was shown earlier that the greater the
vagal effect of the heart is, the better adaptive capabili-
ties are [7,8,9]. One of the informative methods that can
reveal the predominant influence of this or that depart-
ment on the heart rhythm is the heart rate variability
(HRV) according to the Holter monitoring of the electro-
cardiogram (ECG) [10,11,12].
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Aim. To study the state of vegetative regulation (VR)
according to the results of HRV in children with type 1
diabetes mellitus (DM) during the Holter ECG monitor-
ing on a daily basis.

Object and methods of research. Under supervi-
sion, there were 40 children aged 2.5 to 16 years old, of
which 20 children with DM (the first one was the main
group) and 20 children without DM (the second group)
who underwent the Holter ECG monitoring while in the
Department of Endocrinology of the Children’s Munici-
pal Clinical Hospital in Poltava. The number of both boys
and girls in both groups was the same (11 and 9 respec-
tively). The children of both groups, depending on their
age, were divided into two subgroups of 10 children in
each subgroup: the first subgroup of the main group
consisted of the children under the age of 10, the sec-
ond subgroup of the main group - children from 11 to
16 years old. A similar distribution of children was in the
second group of children without DM.

The state of all the examined children of the main
group was considered difficult; all children were hospi-
talized in a state of ketoacidosis.

The main method of research, in addition to the clin-
ical and laboratory examination, was the Holter moni-
toring of the ECG on a daily basis, carried out on the
device “CARDIOSENS K” (National Aerospace University
“KhAI” and STC of electronic medical devices and tech-
nologies “KhAI-MEDICA”, Kharkiv). Three ECG channels
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Table 1.

Heart rate variability time rates for examined children with type 1 diabetes, according to the Holter
electrocardiogram monitoring (M * m)

Keeping awake Sleeping
Time Parameters I group (n = 20) Il group (n = 20) I group (n = 20) Il group (n =20)
of HRV 1 sub-group | 2 sub-group | 1 sub-group |2 sub-group| 1 sub-group | 2 sub-group | 1 sub-group | 2 sub-group
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
611,71 692,0 525,7 641,5 830,2 941,5 736,3 836,7
avNN (ms) +16,8 +17,3 +14,4 +18,4 +20,3 +17,3 +15,3 +14,8
p <0,05 p< 0,001 p <0,01 p< 0,002
64,88 87,91 51,73 74,32 100,87 111,1 79,86 98 33
SDNN (ms) +7,0 17,9 +4,71 16,82 17,44 8,23 6,37 +8'33
p <0,01 p <0,01 o
35,22 56,11 112,57 110,0 79,66 91,44
rMSSD (ms) ig’%g Eg’gg +3,03 +4,87 +6,36 17,31 +6,84 6,81
- - p <0,02

Note: n - the number of children in the group.

with the system of assignments - AVFmod, V2mod,
V5mod - were registered.

For evaluation of the state of VNS under the Holter
ECG monitoring, there was performed time and spectral
(frequency) analysis of daily recording in 5-minute inter-
vals of the ECG. When evaluating short-term HRV, the
spectral or frequence domain is more frequently used,
while during a day the most informative is the time do-
main.

The main time characteristics of the HRV were inves-
tigated. avNN (ms) — the average value of all RR inter-
vals — shows the basic level of sine node functioning and
correlates with the heart rate parameter. SDNN (ms) -
the standard mean square deviation of all RR intervals
— is the integral index, which mainly reflects the total
impact effect on the sine node of the sympathetic and
parasympathetic VNS units and characterizes the HRV
as a whole. rMSSD (ms) — the mean square deviation
of the difference between successive RR intervals - re-
flects the ability of the sine node to concentrate the
heart rate, the marker of activity of the parasympathetic
VNS link. In the spectral analysis of HRV, the following
parameters were calculated: high frequency, low fre-
quency, and very low frequency. High frequency oscilla-
tions are fluctuations of the heart rhythm at a frequency
of 0.15-0.40 Hz. Low frequency oscillations are part of
the spectrum in the frequency range of 0.04-0.15 Hz.
Very low frequency oscillations are the frequency range
of 0.0033-0.04 Hz.

Statistical processing was performed using the Mi-
crosoft Excel 7.0 statistical software package with an av-
erage count (M) and a standard deviation (m). Indicators
studied were compared among themselves within the
group. Evaluation of differences in the studied groups
of patients was performed on the basis of parametric
criteria of the Student t-criterion; the differences were
considered to be reliable at p <0.05. A correlation analy-
sis (Spirman correlation coefficient) was used to detect
the correlation of rhythm indices. Reliable values were
taken at the significance level of 95% (p <0.05).

Results of the research and their discussion. In
order to detect violations of HRV in children with DM,
an analysis of the daily HRV was performed in both of
the examined groups.

The results of the analysis of HRV time rates in the
examined children according to the Holter monitoring
of ECG are presented in table 1.

A significant increase in HRV time rates, which re-
flects the baseline level of sine node functioning (avNN,
SDNN) in children with DM in both subgroups during
sleep, compared with those during wakefulness, indi-
cates the precondition for the formation of circadian
rhythms of heart rate. According to the data obtained,
in children with DM of both subgroups during wakeful-
ness and sleep, the temporal rMSSD, which reflects the
heart rate function, was unreliable over time compared
with the temporal indices of children without DM, which
characterizes instability of cardiac rhythm in the form of
sine arrhythmias, and also explains long pauses of the
rhythm due to episodes of sinoarthritic blockade.

Spectral analysis data are presented in table 2.

In the analysis of indicators of the spectral charac-
teristics of HRV in children with DM, in particular HF
(high-frequency component), which reflects the level
of parasympathetic effects in cardiac rhythm regula-
tion, the LF (low-frequency component), which charac-
terizes the state of the sympathetic department of the
vegetative nervous system, the system of regulation of
vascular tone, it was established, that oscillations of the
indicator of the sympathetic department of the VNS (LF)
in children with DM and the group of children without
DM were divergent during the day. Consequently, the
data we have received indicate the existing autonomic
imbalance in children with DM overnight, regardless of
sleep or wakefulness of the children. It should be em-
phasized that low-frequency oscillations characterize
not only the state of the sympathetic department of the
VNS, but also reflect the activity of the subcortical vaso-
motor center.

It is known that an increase in VLF LF (very low-fre-
quency component), indicates the activation of higher
vegetative centers, since the amplitude of VLF is closely
related to the psycho-emotional inhomogeneity and
functional state of the cerebral cortex [3]. The VLF indi-
cator reflects cerebral ergotropic effects at below levels
and allows us to form an oppinion about the functional
state of the brain in psychogenic and organic pathology
of the brain [10]. An increase in the VLF component in
children with DM, a marker of cerebral ergotropic acti-
vation, confirms the presence of chronic stress in chil-
dren with DM. With organic lesions of the brain, VLF
component is reduced [11,12].

The data we have received coincide with common
opinion about the difficulties of unambiguous interpre-
tation of the data of the HRV analysis and information
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Table 2.
Spectral characteristics of heart rate variability in examined children with type 1 diabetes,
according to the Holter monitoring of electrocardiogram (M + m)
Keeping awake Sleeping
Para-meters of I group (n = 20) 2 group (n = 20) | group n = 20) Il group (n = 202)
HRV Frequency | 1 subgroup | 2 subgroup 2 subgroup | 1subgroup | 2 subgroup | 1 subgroup
subgrou subgrou
(n = 10) (n = 10) n & 10)p (n = 10) (n = 10) (n = 10) (n = 10) n & 10)p
VLF 1083,71 2282,0 944,33 1900,77 1445,42 2836,5 1582,88 2603,0
(ms?) +107,1 +174,2 +90,8 +164,0 +114,2 £234,0 £118,1 +214.4
p <0,001 p < 0,001 p < 0,001 p< 0,001
i 986,43 1905,75 707,0 1352,44 22711 2730,75 1700,22 2414,11
LF (ms?) $1013 $163.1 +72,8 +147,0 11443 +201.0 +127,1 $227,1
T T p <0,001 Y T p< 0,001
HE (ws?) 1578,57 1841,37 826,66 1111,77 5983,85 5600,75 3068,66 3581,88
+140,1 +184,4 +84,5 +123,1 +513,1 +511,1 +219,1 +311,2

Note: n — the number of children in the group.

about the lack of correlation between the parameters
of frequency and spectral analysis. Comparison of the
obtained results indicates that both departments of the
VNS are interested in the formation of violations of HRV
in children with DM.

The use of the Holter ECG monitoring contributed to
the detection of electrical instability of the myocardium
in 55% of children in the primary group with DM (25%
in each subgroup). The detected increase in dispersion
(according to the standard ECG) and the variability (ac-
cording to the Holter ECG monitoring) of the QT inter-
val in patients with DM in the form of an elongated and
slightly elongated compared with the age-sexual norm
of the QT interval allows to timely form risk groups for
children, which have a risk of developing arrhythmias. In
the group of children without DM, the electrical instabil-
ity of the myocardium was less pronounced.

Conclusions

1. Evaluation of heart rate variability according to
the Holter ECG monitoring is an important informative

indicator that allows timely formation of risk groups for
children at risk of developing arrhythmias.

2. Identified risk groups for children at risk of devel-
oping arrhythmias, based on the Holter monitoring of
ECG, require this survey to be conducted in dynamics.

3. The data of spectral characteristics of HRV (VLF,
LF) testify to the high voltage of vegetative-regulatory
mechanisms under the conditions of chronic stress in
children with type 1 diabetes mellitus.

4. Conducting the Holter monitoring of ECG in chil-
dren with type 1 diabetes mellitus showed that two de-
partments of the VNS are involved in the formation of
violations of heartbeat autonomic regulation.

Prospects for further research. It is planned to study
neuropsychiatric development and morbidity of chil-
dren with diabetes type 1 in the Poltava region.

The authors state that there is no conflict of interest
in this article.
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METOZ, XONTEPIBCbKOrO MOHITOPYBAHHA EKI B OL|IHLII BAPIABE/IbHOCTI CEPLLEBOTO PUTMY Y LITEN 3

LYKPOBUM AIABETOM 1-TO TUMY

deceHKo M. €., dacroBeupb M. M., Moxunbko B. I., OsaieHko O. ., Yepesko I. T.
Pestome. Mema: BUBYMTU CTaH BereTaTMBHOI perynsuii (BP) 3a pesynbratamu BapiabenbHOCTi CepLLEBOro pUTMmy y

AiTel 3 uykpoBuM aiabetom 1-ro TNy nig vyac gobosoro Xontep-moHitopysaHHs EKI.

3

06’ekm i memoodu OocnioxeHHs. Nia Harnagom 3Haxoamnoch 40 aitel y Biui Big 2,5 A0 16 pokis, 3 HMX 20 aitel
LyKpoBMM AiabeTom 1-ro Tmny (nepwa — ocHoBHa rpyna) Ta 20 aiteit 6e3 LyKpoBoro aiabety (gpyra rpyna), akum
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NpPoBOANNOCA XONTepiBCbKe MOHITOpyBaHHA EKI nig yac 3HaxoayKeHHA y BigAiNeHHi eHAoKpuHonorii Antayoi micbKoi
KNiHiYHOI NikapHi M. MonTtasa. [iTv 060X rpyn B 3a7eXHOCTi Big BiKy 6ynM po3aineri Ha asi nigrpynu no 10 giteli B
KOXHiM nigrpyni: nepla niarpyna ocHOBHOI rpynu — Aitn y Biui go 10 pokis, Apyra niarpyna oCHOBHOI rpynu — 4iTw Big,
11 po 16 pokis. AHanoriyHuiA po3noain giteit 6ys B Apyrii rpyni giten 6e3 LA,

Pe3ynemamu. MpoBeaeHHA XonTepiBcbKoro MoHiTopyBaHHA EKT y aiteit 3 LU nokasano, wo y dopmyBaHHi nopy-
LWeHb BereTaTMBHOI perynsLii cepueBoro putmy 3aaiaHi obmuasa sigainv BHC. [laHi cnekTpanbHUX xapaktepuctnk BCP
(VLF, LF) cBiguaTb Npo Baromy Hanpyry BereTaTUBHO-peryisTOPHUX MeXaHiaMiB B yMOBaX XPOHIYHOro cTpecy y Aitei 3
U 1-ro tmny.

3acTocyBaHHs XoNTepiBCbKOro MOHiTopyBaHHs EKI cnpuaio BUABNAEHHIO eNeKTPUYHOT HecTabifibHOCTI MioKapay Y
55% pjiteit ocHoBHOI rpynu 3 LI (no 25% B KOXKHil nigrpyni). BusisneHe 36inblleHHs gucnepcii (3a ZaHWMK cTaHAapTHOT
EKT) i BapiabenbHoCTi (3a AaHnMM XonTepiBcbKoro MoHiTopuHry EKI) iHTepsany QT y xBopwux 3 LU 1-ro Tuny y Burnsai
NOAOBMKEHOrO i AELLL0 NOAOBXKEHOIO B NOPIBHAHHI 3 BiKO-CTaTeBOI HOpMOto iHTepBany QT 403B0O/IAE CBOEYACHO ChOp-
MYBaTU rpynu pU3NKy AiTel, AKi MatoTb 3arpo3y PO3BUTKY apUTMIN.

BucHo8KuU. BuaneHi rpynun pusmky giten, AKi MatoTb 3arpo3y Po3BUTKY apUTMIN, 3a pe3yabTaTamm XonTepiBCbKoro
MOHiTOpyBaHHA EKI, noTpebytoTb NpoBeAeHHs AaHOro 06CTeXEHHA B AUHAMILL.

Kntouosi cnoBa: aitn, LyKposuit giabeT, Xontepiscbke MOHITOpyBaHHA EKT, apuTmii.

METOA, XONTEPOBCKOIO MOHUTOPUPOBAHUA 3KI B OLLEHKE BAPUABE/IbHOCTU CEPAE4YHOIO PUTMA Y
DETEM C CAXAPHbIM OUABETOM 1-IO TUMA

®deceHKo M. E., Pactosen, M. M., Moxunbko B. U., OsgueHko O. [l., Yepesko WU.T.

Pestome. Lles1b: U3yunTb COCTOAHME BEreTaTMBHOW perynaumm (BP) no pesynstatam BapnabesbHOCTU cepaeyHoro
pUTMA y AeTel ¢ caxapHbiM AnabeTom 1-ro TMNa BO BPpeEMA CYyTOYHOIo XonTep-MoHUToprpoBaHua IKI.

O6vekm u memoOdsl ucciiedosaHus. Mog, HabntoaeHnem Haxoaunock 40 geteit B Bo3pacTe oT 2,5 A0 16 neT, U3 HUX
20 peTeli c caxapHbim Anabetom 1-ro Tuna (nepsas — ocHoBHaA rpynna) n 20 aeteii 6e3 caxapHoro Anabeta (BTopasn
rpynna), KOTopbiM NPOBOAUAOCH XONTEPOBCKOE MOHUTOPMpPOBaHWe IKI BO Bpems HaxoXKAeHUA B OTAENEHUU SHIO-
KpUHOMOrMn [1eTcKoi ropoacKoi KnMHuYeckon 6onbHULbI T. MonTtasa. et obenx rpynn B 3aBUCMMOCTM OT BO3PacTa
6b111 pa3geneHsl Ha Age noarpynnbl no 10 aeTen B KaXKAoM nogrpynne: nepsasn NoArpynna OCHOBHOM rpynnbl — AeTH
B Bo3pacTe o 10 neTt, BTopaa noArpynna oCHOBHOW rpynnbl — ety oT 11 ao 16 net. AHanorMyHoe pacnpegeneHve
OeTel bbln BO BTOpow rpynne aeten 6e3 CA.

Pe3ynemamel. MposeaeHne moHuTopuposaHua 3Kl y getelr ¢ C, nokasano, 4To B OPMUPOBAHMM HapyLeHUI
BEreTaTMBHOM perynaumm cepgeyHoro putma 3ageinctsoBaHbl 0b6a otgena BHC. [laHHble CneKkTpanbHbIX XapaKTepu-
CTMK BCP (VLF, LF) cBUAETENbCTBYIOT O BECOMYIO HaNpsKeHUe BereTaTMBHO-PEryIATOPHbIX MEXaHM3MOB B YC/10BUAX
XpOHMYecKoro cTpecca y geten ¢ CAl 1-ro Tuna.

MpvmeHeHne MmoHUTOPMpPOoBaHUA IKI cnocobCTBOBAIO BbIABNEHUIO 3NEKTPUYECKON HECTaBUIBHOCTU MMOKapaa Y
55% petelt ocHoBHOM rpynnbl ¢ CA, (no 25% B Kaxkaok noarpynne). O6HapyKeHo yBeandyeHne gmucnepcum (no aHHbIM
ctaHaapTHol IKI) n BapmabenbHocTH (Mo AaHHbIM XOATEPOBCKOro MoHUTopuHra IKI) nHtepsana QT y 60sbHbIX ¢ C/
1-ro TMna B BUAE YA/JMHEHHOTO Y HECKO/IbKO YA/IMHEHHOTO MO CPaBHEHWIO C BEKO-NOI0BOM HOpMOU MHTepBana QT no-
3BOJ/IAET CBOEBPEMEHHO CHOPMMPOBATH rPYMMbl PUCKA AeTEN, NPeACTaBAAOLWMX ONACHOCTb PA3BUTUA apUTMUIA.

Bb1800bI. BbisiBNeHbI rpynnbl PUCKa AeTel, NPeACTaBAAOLMX YrPo3y Pa3BUTUA apUTMUIA, NO pesyibTaTam XonTe-
POBCKOro MoHUTOpUpoBaHuaA KT, TpebytoT npoBeaeHUs AaHHOTo o6cnef0BaHUA B AUHAMMIKE.

KntoueBble cnosa: fetu, caxapHblii anabet, Xonteposckoe moHUTOpUpoBaHue IKI, aputmum.

THE HOLTER ELECTROCARDIOGRAM MONITORING METHOD FOR EVALUATING THE HEART RHYTHM VARIABILITY
IN CHILDREN WITH DIABETES MELLITUS OF TYPE 1

Fesenko M. Ye., Fastovets M. M., Pokhylko V. I., Ovdiyenko O. D., Cherevko I. G.

Abstract. Aim. To study the state of vegetative regulation according to the results of heart rate variability in children
with type 1 diabetes mellitus during the Holter electrocardiogram monitoring on a daily basis.

Object and methods of research. Under supervision were 40 children aged 2.5 to 16 years old, including 20 children
with type 1 diabetes (the first - the main group) and 20 children without diabetes (second group) who underwent
Holter monitoring of electrocardiogram during being in the Department of Endocrinology of the Children’s Municipal
Clinical Hospital in Poltava. Children of both groups, depending on their age, were divided into two subgroups of 10
children in each subgroup: the first subgroup of the main group - children under the age of 10, the second subgroup of
the main group - children from 11 to 16 years old. A similar distribution of children was in the second group of children
without diabetes.

Results. Conducting the Holter monitoring of ECG in children with diabetes showed that two departments of the
vegetative nervous system are involved in the formation of violations of vegetative regulation of cardiac rhythm. The
data of spectral characteristics of heart rate variability (VLF, LF) testify to the high voltage of vegetative-regulatory
mechanisms under the conditions of chronic stress in children with type 1 diabetes.

The use of the Holter ECG monitoring contributed to the detection of electrical instability of the myocardium in
55% of children in the primary group with diabetes (25% in each subgroup). The detected increase in dispersion (ac-
cording to the standard ECG) and the variability (according to the Holter ECG monitoring) of the QT interval in patients
with type 1 diabetes in the form of an elongated and slightly elongated compared with the age-sexual norm of the QT
interval allows to timely form risk groups for children, which have a risk of developing arrhythmias.

Conclusions. Identified risk groups for children at risk of developing arrhythmias, based on the Holter monitoring of
ECG, require this survey to be conducted in dynamics.

Key words: children, diabetes mellitus, the Holter ECG monitoring, arrhythmias.
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