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CHARACTERISTIC OF PARAMETERS OF HEART RATE
VARIABILITY IN PATIENTS WITH DIFFICULT-TO-CONTROL
AND CONTROLLED ARTERIAL HYPERTENSION

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

Parameters of heart rate variability (HRV) were studied in 112 patients with arterial hypertension (AH)
aged 58.5 + 9 years (60 patients with difficult-to-control arterial hypertension (DTCAH) and 52 patients with
controlled arterial hypertension (CAH)). The control group was consisted of 20 conditionally healthy persons
of the same sex and age. It has been established that patients with AH were characterized by decrease in the
level of total power of the HRV spectrum, the power of the high-frequency (HF) and low-frequency (LF)
domains of the spectrum, and increase in the level of the very low-frequency spectrum (VLF) and value
LF/HF that reflect sympathovagal balance. It has been established that there were more significant disorders
in neurohumoral regulation in patients with DTCAH in comparison with patients with CAH, which consist of
the predominant adrenergic activation, primarily due to the sympathetic link of the autonomic nervous system.
HRYV can be used as an effective non-invasive method for the diagnosis and control of DTCAH.
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XAPAKTEPUCTHUKA TAPAMETPIB BAPTABEJIbBHOCTI CEPIHEBOI'O PUTMY
Y XBOPUX HA BAXKKOKOHTPOJIbOBAHY TA KOHTPOJIbOBAHY
APTEPIAJIBHY I'llIEPTEH3IIO

Tumowenko O. C., Aonyuancokuu M. I., Mapmunenxo O. B,
XapkiBcbkuit HamioHanbHUK yHiBepeuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

BuBueno mnoxasHumku BapiabenbHOCTi cepueBoro putmy (BCP) y 112 namieHrtiB 3 aprepiajbHOO
rimeprensieto (Al) y Bimi 58,5+9 pokiB (60 mnamieHTIB 3 BaXKOKOHTPOJIHOBAHOIO apTepiabHOIO
rineprensieto (BAI') i 52 mnamienta 3 KOHTpoNbOBaHOIO aprepianpHOro rineprensiero (KAI)). I'pymy
KOHTPOJIIO CKiIamu 20 yMOBHO 3JJOPOBHX OCI0 Takoi * cTaTi i BiKy. BCTaHOBIEHO, IO s MAIlieHTiB 3 Al
XapaKkTEepHO 3HIDKEHHS piBHIB 3arajibHoi noryxkHocti cnektpa BCP (TP), moryxHOCTI BHCOKOYAaCTOTHOTO
(HF) i n#wmsskowacrorHoro (LF) momeHiB crektpa mnpu OUTBII BHCOKMX PiBHI MOTY)XKHOCTI JIyXe
HmsbkovactorHoro crekrpa (VLF) i1 3nauenni LF/HF, sxe BimoOpaxae cummnaroBarajibHuil OayaHc.
Bcranosieno, mo y namientiB 3 TAI' B nopiBusHHI 3 marientamu 3 KAT' crioctepirarorscst Onbn cyTTeBi
MIOPYILIEHHS B HEHPOTryMOpaJIbHOI peTyIrLii, SIKi CKJIaIaloThCsl B IIEPEBaXKHIH apeHepriuHii akTuBamii, mepur
3a BCE, 32 PAaXyHOK CHMIIATHYHOI JIAHKM BETETaTHBHOI HEPBOBOI cucreMu. PoOuThCst BHCHOBOK, mo BCP
MOXE BUKOPHUCTOBYBATHCS K e(pEKTUBHUN HEelHBa3iiHMI METOX 3 METOIO A1arHOCTHKU Ta KOHTpoiro TAT.

KJTIO90BI CJIOBA: Ba)XKOKOHTPOJIbOBaHA apTepiajibHa TilepTeH3is, BapiaOeIbHICTh CEPLIEBOr0 PUTMY

XAPAKTEPUCTHUKA TAPAMETPOB BAPUABEJIbHOCTHU CEPJIEYHOI'O PUTMA VY
HAIIMEHTOB C TPYJJHOKOHTPOJIUPYEMOM U KOHTPOJIUPYEMOM APTEPUAJIbHOM
TUNEPTEH3UEN

Tumowenxo E. C., Aonyuanckuii H. H., Mapmuinenro A. B.
XapbpKkoBcKul HanMoHANbHbIN yHUBepcuTeT nMeHu B. H. Kapasuna, r. Xapekos, Ykpanna

W3ydensl mokaszarenu BapuabenbHocTH cepaednoro purtMma (BCP) y 112 mammenTtoB ¢ apTepuasibHOM
ruriepren3ueii (AI) B Bo3pacte 58,5+9 ner (60 mamueHTOB C TPYIHOKOHTPOIHPYEMOU apTepHaIbHOM
runeprensueit (TAI') n 52 mammenra ¢ KoHTpoimMpyeMoi aprepuaibHoM runeprensuei (KAIL)). pymmy
KOHTpONsl cocTaBwid 20 YCIOBHO 3J0POBBIX JIMI[ TaKOrO K€ IOJIa U BO3pacra. YCTaHOBJIEHO, 4TO JUIf
nmanyenToB ¢ AT XxapakTepHO cHIDKeHHWE ypoBHeH obOmed momuoctn crnekrpa BCP (TP), mommmocrtu
BeicokouactotHoro (HF) u HuskouacrorHoro (LF) nomeHoB criekTpa npu 0osee BEICOKHX YPOBHE MOIIHOCTH
oyeHp Hu3KouactoTHOoro cmnekrpa (VLF) n 3nmauenmm LF/HF, kortopoe oroOpaxaeT cHMmaToBarasbHBIH
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6amanc. [Ipu 3TOM ycraHOBIIEHO, uTo y marueHToB ¢ TAT' B cpaBHennn ¢ manueHTamMu ¢ KATT HaOmromaroTes
Oollee CyIIECTBCHHBIC HAPYIICHUS B HEUPOTYMOPAIBHOW PErYISIUH, KOTOPBIE COCTOST B MPEOOJIadaroIIe
aJ[pEeHEPrUYECKON AaKTUBALUM, MPEXKIE BCEro, 3a CUET CUMIATHUYECKOrO 3BEHAa BETE€TATUBHOW HEPBHOM
cucremsel. Jlemaercs BeiBon, uto BCP MokeT mcmonb3oBaThes Kak 3()(eKTUBHBIN HEWHBA3UBHBIA METOI C

LEJIBI0 JUAarHOCTUKH U KoHTpoist TAT.

K/IIFOYEBBIE CJIOBA: TpynHOKOHTpOIHpYyeMast

CCpACYHOI'0 puTMa

INTRODUCTION

Difficult-to-control arterial hypertension
(DTCAH) is arterial hypertension in which the
level of blood pressure (BP) remains above the
target value despite the use of a combination of
three or more antihypertensive drugs, including
a diuretic, in conjunction with the lifestyle
modification [1]. The prevalence of DTCAH in

the population of people with arterial
hypertension (AH) is from 15 to 30 % [2].
Inadequate  effectiveness of pharma-

cotherapy of DTCAH causes the search for
additional non-pharmacological inter-ventions.
In particular, one of such methods is heart rate
variability (HRV) [3].

HRYV is a noninvasive method for the study
of regulatory systems in physiological and in
pathological conditions, which allows to
estimate a neuro-humoral regulation and its
constituent elements, its stress resistance and
physiological responses to stress [4]. It is
known that observed in case of AH imbalance
of the autonomic and humoral regulation, may
be assessed using analysis of HRV. Studies
have demonstrated the decrease in values of
parameters of HRV in individuals with AH
compared with those with normal blood
pressure [5]. However, publications devoted to
the study of HRV parameters in patients with
DTCAH have not been revealed.

OBJECTIVE

Identify the features of the HRV parameters
in patients with DTCAH in comparison with
patients with controlled hypertension (CAH).

MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic Ne 24 and the State Institution
«Kharkov Clinical Hospital for Railway
Transport No. I» 112 patients with AH were
examined (63 men and 49 women). Average
age is 58,5+ 9 years. There were 56 patients
with DTCAH and 56 patients with CAH. The
control group was consisted of 20 healthy
persons of the same sex and age.
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The inclusion criteria in the study were any
stage and degree of AH. The criterion of
DTCAH was the presence of a persistent
increase in BP above the target level, despite
the simultaneous use of three or more
antihypertensive drugs of various classes in
adequate therapeutic doses, including a diuretic.

Exclusion criteria were heart failure
functional class 1V, acute coronary syndrome,
rhythm and conduction disorders, diabetes
mellitus, chronic respiratory insufficiency,
bronchial  asthma, chronic obstructive
pulmonary diseases, peptic ulcer and duodenal
ulcer at the stage of exacerbation, systemic
diseases of connective tissue, tumors.

Analysis of HRV was carried out on the
computer diagnostic complex CardioLab 2009
(«<HAI-Medica», Ukraine). The study was
conducted in the sitting position after 15 min
rest. The computation of HRV indices was
performed in real time within the 7-minute
session on the background of the ECG in the
first standard lead with a sampling rate of the
signal at 1000 Hz. There were allocated 3 types
of waves using the fast Fourier transform: slow
(VLF, 0,0033-0,05 Hz), medium (LF, 0,05—
0,15 Hz), fast (HF, 0,15-0,40 Hz).

The following parameters of HRV were
determined in all subjects in 5-minute intervals
to assess the state of regulatory systems [6]: TP
— total power of the spectrum, a measure of the
power of the effects of neurohumoral reactions
(ms2); VLF — the absolute power of the very
low-frequency spectrum is associated with
thermoregulation, renin-angiotensin system and
sympathetic nervous system (ms2); VLF — the
relative power of very low frequency spectrum
(%); LF — the absolute power of the low-
frequency spectrum is associated mainly with
the sympathetic and partially parasympathetic
links of regulation (ms2); LF — the relative
power of low frequency spectrum (%); HF — the
absolute power of the high-frequency domain of
the spectrum is associated mainly with the
parasympathetic regulating unit (ms2); HF — the
relative power of high frequency spectrum (%);



LF/HF -
balance.
Statistical analysis was performed in the
program Statistica 10. An analysis was
conducted of the data for outliers (Grabs test)
and compliance data the hypothesis about the
normal distribution (Kolmogorov-Smirnov
test): after exclusion of cases with emissions
data for further calculations used the sample of
50 patients with DTCAH and 50 patients with
CAH. For statistical evaluation of the results

measure display sympathovagal
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were used parametric tests: M — mean value, sd
— standard deviation. The significance of
differences between groups was determined
using nonparametric T-Wilcoxon test.

RESULTS AND DISCUSSION

Mean values of HRV parameters in patients
with DTCAH and CAH are presented in
Table 1.

The parameters of HRYV in patients with DTCAH and CAH (M + sd) favlet
Groups of patients
The parameters of HRV Control group
DTCAH CAH
TP, ms2 1635 + 145%* 1150 + 493 1052 + 388
VLF, ms2 446 + 67 414 £ 161** 537 + 188#
VLF', % 27 36 51
LF, ms2 710 + 63 335+ 155%* 244 + 121#
LF', % 43 29 23
HF, ms2 386 +26* 200 + 121 150 + 77#
HF', % 24 17 14
LF/HF 1,8+0,2 2,21+0,93 1,95+0,89

Notes: * — P < 0,05 — between the control group and the group DTCAH, ** — P < 0,05 — between the groups
of patients with DTCAH and CAH, #— P < 0,05 - between the control group and the CAH.

In patients with AH compared with healthy
individuals of the control group there were
changes of the regulation systems, which were
manifested with low levels of TP, HF, LF, and
high level of VLF and value LF/HF. Whereas
there were differences within the group of
persons with AH between patients with
DTCAH and CAH.

At lower TP in both groups of patients with
AH, in patients with DTCAH it was higher by
1.09 times than in patients with CAH. The
contribution of TP in patients with DTCAH was
(36 %) less than in patients with CAH (51 %).
In contrast, the proportion of LF and HF in TP
in patients with DTCAH (29 % and 17 %) was
more than its share of patients with CAH (23 %
and 14 %). The ratio VLF:LF:HF in patients
with DTCAH was 2.1:1,7:1, and in patients
with CAH — 3,6:1,6:1.

The value LF/HF in patients with DTCAH
was higher by 1.13 times than in patients with
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CAH. It indicated a more expressed imbalance
of sympatho-vagal regulation in the first group.

The obtained results confirm existing ideas
about the changes of HRV indexes in case of
AH [7-9]. We had found that patients with
DTCAH had less significant reducing in the
total power spectrum of HRV than in patients
with CAH, accompanied by more significant
decrease in VLF and increase in LF and HF.
Greater deviation of the value LF/HF was the
evidence of a greater imbalance of regulatory
systems and of more severe disease.

These results show a more significant
violations of neurohumoral regulation in
patients with DTCAH in comparison with
patients with CAH, which are the predominant
adrenergic activation, especially due to the
sympathetic link of vegetative nervous system
and explain the difficulties in achieving the
target BP in this group of patients [10-11].
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The data obtained should be taken into  adrenergic activation, especially due to the

account in the conduct of the patient and the  sympathetic link of vegetative nervous system.
choice of therapeutic tactics. 3. HRYV can be used as an effective non-

CONCLUSIONS

decrease in levels of TP, HF and LF, higher

invasive method of diagnostics and control of
DTCAH.

1. Patients with AH was characterized by PROSPECTS FOR FUTURE STUDIES

levels of VLF and the value of LF/HF. In the future, it seems appropriate to study

2. Patients with DTCAH in comparison the dynamics of parameters of HRV in patients

with patients with CAH were observed more  with the DTCAH at various stages of
significant abnormalities in neurohormonal  treatment.
regulation, which were the predominant
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