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TO-CONTROL HYPERTENSION ON THE BACKGROUND OF
BIOFEEDBACK AND PACED BREATHING
AND HEART RATE VARIABILITY

Tymoshenko O. S.*, Yabluchansky M. 1.%, Bilchenko O. V."?

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

The frequency of administration of combinations of antihypertensive drugs and its changes at different
stages of observation was studied in 60 patients with difficult-to-control arterial hypertension (DTCAH)
(32 men and 28 women) aged 59.0 + 9.4. All patients were randomly divided into two subgroups: biofeedback
(BFB) in the loop of paced breathing (PB) and heart rate variability (HRV) (33 patients) — basic subgroup,
subgroup of comparisons (27 patients). Determined that patients with DTCAH in the subgroup of patients
with the BFB in the loop of PB there has been a reduction of four-component antihypertensive therapy to
three-component and in the subgroup of comparisons the frequency of the appointment of a four-component
therapy was increased. At the same time, it was found that the addition of drug therapy with regular BFB
sessions in the loop of PB contributed to the potentiation of the antihypertensive effect in patients with
DTCAMH. It is concluded that the BFB in the loop of PB and HRV can be used as a technology to improve the
efficiency of control of blood pressure in patients with DTCAH.
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YACTOTA NPU3HAYEHHA KOMBIHAII AHTUTIIEPTEH3UBHUX IPEMAPATIB
Y ITAINIE€HTIB 3 BA’KKO KOHTPOJIbOBAHOIO APTEPIAJIBHOIO I'ITEPTEH3IETIO
HA TJII TPOBEJEHHS CEAHCIB BIOJIOT'TYHOTI'O 3BOPOTHOI'O 3B'SI3KY
B KOHTYPI METPOHOMM3UPOBAHHOT'O IUXAHHA

Tumowenxo O. C.l, Abnyuancokuii M. I.l, Binvuenxo 0. B2
! XapkiBcpkuii HanionansHuit yriBepcuTer imeni B. H. Kapasina, M. XapkiB, Ykpaina
2 XapKiBChKa MeJIHYHA aKaeMist ITiCIISIHIIIOMHOI OCBiTH, M. XapKiB, Ykpaina

BuBueHO wacToTy npu3HAuYeHHs KOMOIHAlil aHTHUTIMEPTeH3WBHHUX MpenapariB Ta ii 3MiHM Ha PI3HHX
eramax crocrepexeHHs y 60 MallieHTiB 3 BaXKOKOHTPOJILOBAHOIO apTepianbHOIO rineprensieo (BAT)
(32 gomosiku Ta 28 xiHOK) y Bimi 59,0 £ 9,4. Bci maimieHTH BHIIAIKOBMM YHHOM OYITH PO3MiNEHi Ha IBi
miarpymu: 3 GiomoriguanM 3BopoTHHM 3B's3koM (B33) B KOHTYpi MerpoHoMmisoBanHOro muxauus (MJI)
(33 mamieHTiB) — OCHOBHA MiATPYIIA Ta MiArpyma mopiBHsAHHS (27 marienTiB). BcTaHOBIEHO, 110 Y MAIEHTIB 3
BAI' y migrpymi mamientiB 3 B33 B kxouTypi MJ] 3a3Ha4aeTscsi CKOPOYCHHS YOTHPHUKOMITOHEHTHHI
AHTHTINEPTEH3UBHOI Tepamii 10 TPUKOMIIOHEHTHOI, a B MIATPYIi MOPIBHAHHS 3pOCTa€ YacToTa MPH3HAYCHHS
YOTHPHOXKOMITIOHEHTHOI Tepamii. [Ipr mpoMy BCTaHOBIEHO, IO JOMOBHEHHS MEIUKAMEHTO3HOI Teparii
perymspaumu ceancamu BOC B kontypi MJI crpusie NOTEHI[IIOBaHHS AHTHTINEPTEH3UBHOTO e(EeKTy y
marienTiB 3 BAI'. Pobutscsa BucHOBOK, mo b33 B kouTypi M/] mix KoHTponeM mapaMeTpiB BapiaOembHOCTI
cepueBoro putmy (BCP) moxe OyTH BHKOpHCTaHA SIK TEXHOJOTISl MiJBUINEHHS €(QEKTUBHOCTI KOHTPOIIO
aprepiambHOTO TUCKY Tipu BAT.

K/TIO490BI CJIOBA: Baxko KOHTPONBOBAaHA apTepialbHa TimepTeH3is, BapiaOeNbHICTh CEpPIIeBOTO
pHUTMY, Gi0JTOTiUHKI 3BOPOTHHIA 3B'I30K, METPOHOMI30BaHE IMXaHHS
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YACTOTA HABSHAUYEHU A KOMBUHAIINI AHTUTUTNIEPTEH3UBHBIX TIPEITAPATOB ¥

HAIMEHTOB C TPY THOKOHTPOJIUPYEMOWM APTEPUAJILHOM I'MITEPTEH3UEN HA

®OHE NMPOBEJIEHUS CEAHCOB BUOJIOTMYECKOM OBPATHOM CBS3U B KOHTYPE
METPOHOMM3UPOBAHHOI'O IbIXAHUA
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Tumowenxo E. C.", Aonyuanckuii H. U.", Bunvuenxo A. B.”
! XapbKOBCKUHM HallMOHAILHBIN yHUBepcuTeT nMenu B. H. Kapaszuna, r. XaprkoB, YkpanHa
2
XapbKOBCKask MEITUITMHCKAS aKaJIeMUs IOCIICTUIUTIOMHOTO 00pa30oBaHus, T. XapbKoB, Y KpauHa

Wzydyena wactoTa HasHA4YeHHMsT KOMOHMHAIMH AHTUTUIEPTEH3WBHBIX IIPENapaToB M €€ HW3MEHEHHs Ha
pa3NMYHBIX dTarnax HaOmroneHus y 60 manueHToB ¢ TPYAHOKOHTPOJIMPYEMOW apTepUalibHOW THIIepTeH3HEH
(TAT) (32 myxunHbl U 28 xeHmuH) B Bozpacte 59,0 = 9,4. Bee mammeHTHl CirydaifHBIM 00pa3oM ObLIH
paszeneHsl Ha JBE TMOATPYNNBL: ¢ Ouonmormdeckoi obpatHoir cBs3pio (BOC) B KoHType
MeTpoHOMH3HpoBaHHOTO Jbixanus (MJ1) u BapuabenbHocTH cepneuHoro purma (BCP) (33 manmenro) —
OCHOBHAsl TIOJATPYIa, MOArpyIa cpaBHCHUs (27 MalMEeHTOB). Y CTaHOBJICHO, 4TO y manueHToB ¢ TAI B
noarpynmne mnamueHtoB ¢ BOC B koHType MJI oTMewaercss COKpallleHHE YeTHIPEXKOMITOHEHTHOM
AQHTUTUIIEPTEH3UBHON Tepamuu 10 TPEXKOMIIOHEHTHOH, a B MOATPYIIE CpaBHEHHS BO3pAcTaeT 4acrora
Ha3HAYEHUs YEThIPEXKOMIIOHEHTHON Tepanuu. IIpu 3TOM yCTaHOBJIEHO, YTO JONOIHEHHE MEAUKAMEHTO3HOU
Tepanuu  perynspHeiMu  ceancamun BOC B koHType MJl  crmocoOCTByeT — MOTEHIMPOBAHHIO
aHTHUTHIIEpTEH3UBHOTO 3PdekTa y marmentoB ¢ TAI. Jlemaercs BoiBom, uto BOC B koHType MJI mon
KOHTposieM mapamerpoB BCP MokeT ObITh HCIONBb30BaHA KAaK TEXHOJOTHs IMOBBIMICHHS 3(h(EKTHBHOCTH
xoHTpons AJl mpu TAT.

KIIIOYEBBIE CJIOBA: TpynmHOKOHTpOJMpYyeMas apTepHajbHasi TUIIEPTEH3Us, BapUaOeIbHOCTb
CEeplIeYHOro pUTMa, OHoJoruueckast 00paTHas CBsi3b, METPOHOMHU3UPOBAHHOE JbIXaHUE

INTRODUCTION MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic No. 24 and the State Institution
«Kharkov Clinical Hospital for Railway
Transport No. 1» 60 patients with DTCAH
were examined (32 men and 28 women).
Average age is 59,0 +9,4 years. All patients
were ran-domly divided into two subgroups:
with BFB in the loop of paced breathing (33
patients) — basic subgroup, subgroup of
comparisons (27 patients).

The inclusion criteria in the study were any
stage and degree of arterial hypertension (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 IV, acute coronary syndrome,
rhythm and conduction disorders, diabetes
mellitus, chronic respiratory insufficiency,
OBJECTIVE bronchial asthma, chronic obstructive pulmo-
nary diseases, peptic ulcer and duodenal ulcer at
the stage of exacerbation, systemic diseases of
connective tissue, tumors.

Drug therapy was carried out according to
the Ukrainian recommendations on the
management of patients with AH [4]. Taking
into account the degree of severity of

Currently, treatment of difficult-to-control
arterial hypertension (DTCAH) is an important
problem due to the widespread prevalence of
patients with DTCAH (30.4-31.8 % of the total
population of patients with hypertension) [1],
rapid progression of target organ damage and a
high risk of cardiovascular events [2].

DTCAH is characterized by the inability to
achieve target blood pressure values, despite the
appointment of three or more antihypertensive
drugs, including diuretics [3]. Due to the
absence of randomized clinical trials, the
selection of therapy for persons with TAG
occurs empirically, taking into account national
recommendations for the treatment of hyper-
tension [4]. The best treatment strategy in this
case is to select a combination of antihyper-
tensive drugs, which will affect the various
links of pathogenesis and physiological mecha-
nisms of hypertension, as well as take into
account the comorbidity of a particular patient.

The aim of the work is to study the change
in the frequency of prescribing combinations of
antihypertensive drugs used in patients with
DTCAH on the background of biofeedback
(BFB) in loop of heart rate variability (HRV)
and paced breathing (PB).
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hypertension, the presence of target organ
damage and concomitant pathology in patients
with  DTCAH one of the following
combinations of antihypertensive drugs was
prescribed: Inhibitor of angiotensin converting
enzyme  (ACE)/blockers of the renin-
angiotensin-aldosterone  system  (RAAS) +
calcium channel blocker (CCB) + diuretic;
ACE inhibitor/blocker of the RAAS + CCB +
diuretic + antagonist of mineralocorticoids;
Beta-blocker + ACE inhibitor/blocker of the
RAAS + CCB + diuretic; ACE
inhibitor/blocker of the RAAS + CCB +
diuretics + hypotensive drugs of the central
action.

BFB was carried out on the computer
diagnostic complex CardioLab 2009 («HAI-
Medica», Ukraine) with the  module
«Biofeedback», including software-related
visual-sonic metronome breathing and dynamic
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algorithm for determining the current values of
HRV parameters, changing under the influence
of PB. The breathing rate was set by the
«Biofeedback» software module.

Statistical processing was carried out using
Microsoft ~ Excel.  Qualitative  variables
described by relative values were used for
statistical evaluation of the results: % and their
deviation — . The accuracy of differences
between groups is determined by the parametric
Student’s T-test. The expected result was
determined by the level of reliability p < 0.05.

RESULTS AND DISCUSSION

In table 1 the frequency of prescribing
combinations of antihypertensive drugs used in
patients with DTCAH in the subgroup of
patients with BFB in the loop of PB and the
subgroup of comparison at the observation
stages — 3, 6 months and a year is presented.

Table 1

Frequency of administration of antihypertensive drug combinations in patients
with difficult-to-control hypertension during treatment (% =+ ¢)

Subgroups of patients
Combinations of Patients with BFB in the loop of PB Comparison subgg)up (BFB without
antihypertensive drug Stages of therapy
Before 3 6 1 vear Before 3 6 1 vear
treatment | month | month y treatment | month | month y
ACE inhibitor/blocker
of the RAAS + CCB + 39ﬁi 44,53i 46,43i 4553 42,*4:: 28,63i 25,23i 19,42:|:
diuretic (% + o)
ACE inhibitor/blocker
of the RAAS + CCB +
diuretic + antagonist of 33’ii 3 332),3 * 34’5’ | 3624 [ 2123+ | 4543 | 485 | 5044
mineralocorticoids
(% +0)
Beta-blocker + ACE
inhibitor/blocker of the 24,2 + 206+ | 194+ 346+4 | 21,1+ ] 18,4+
RAAS + CCB + 3* 3 o 1852 3 5 | 20%3
diuretic (% + o)
ACE inhibitor/blocker
of the RAAS + CCB + 10.8 4
diuretics + hypotensive 3+2* | 18+2| 0=+0 0+0 2+1*%* |56+3(8,3+4 3
drugs of the central
action (% + )

Both groups of patients before the beginning
of the séances were dominated by the
administration of a combination ACE
inhibitor/blocker of the RAAS + CCB +
diuretic. In the subgroup of patients with BFB
in the loop of PB combinations of ACE
inhibitor/blocker of the RAAS + CCB +
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diuretic + antagonist of mineralocorticoids,
beta-blocker + ACE inhibitor/blocker of the
RAAS + CCB + diuretic, ACE inhibitor/blocker
of the RAAS + CCB + diuretic + hypotensive
drugs of the central action were less frequently
prescribed. The ratio of prescription of these
combinations of drugs in the subgroup with
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BFB in the loop of PB was 13:11:8:1, at the
stage of 3 month observation —
24,6:18,5:11,4:1, at the stage of 6 month
observation — 3:5,7:1,8:1 and at the stage of
annual observation this ratio was 2,5:1,9:1: 0.
This indicates that the dominance of the
assignment of combination ACE
inhibitor/blocker of the RAAS + CCB +
diuretic was preserved, and also it was noted
the declining trend in antihypertensive therapy
from four-component to three-component.
Frequency of assignment combination which
includes beta-blocker + ACE inhibitor/blocker
of the RAAS + CCB + diuretic decreased in 1,3
times. Combination of ACE inhibitor/blocker of
the RAAS + CCB + diuretic + hypotensive
drugs of the central action at the annual stage of
treatment wasn't use.

In the subgroup of comparison, the initial
ratio of combinations of antihypertensive drugs
changed from 21,2:10,5:17,3:1 to 5:8:4.8:1 at
the three — month stage, 7:4,6:2,2:1-at the semi-
annual stage and by the end of the year of
observation it was 1,7:4,6:1,8:1. At the annual
stage of therapy, the predominant combination
was a combination of ACE inhibitor/RAAS
blocker + BCC + diuretic + mineralocorticoid
antagonist, the frequency of administration
increased by 2,4 times. There was also an
increase of administration of combination ACE
inhibitor/blocker of the RAAS + CCB +
diuretics + anti-hypertensive drugs of central
action (in 5,4 times). On the contrary, the
frequency of administration of combination
ACE inhibitor/RAAS blocker + BKK + diuretic
decreased by 2,2 times, which demonstrates the
predominance of four-component antihyperten-
sive therapy at the annual stage in patients with
DTCAH without PB.

The obtained results , according to which the
addition of drug therapy with BFB in the loop
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In the future, it seems appropriate to study
the dynamics of parameters of BFB and blood
pressure in patients with the DTCAH at various
stages of treatment.
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