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DETERMINATION OF FACTORS EFFECTING ACHIEVEMENT
OF THE TARGET BLOOD PRESSURE LEVEL IN PATIENTS WITH ARTERIAL
HYPERTENSION AFTER THE ELECTRIC CARDIAC PACEMAKER I  MPLANTATION
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The total of 119 patients (62 men and 57 women)l &§e5+11.6 were observed at the one-year stagwiotenance drug
therapy after implantation of electric cardiac paaker in DDD / DDDR, VVI/ VVIR modes. Patients wativided into 3 groups with
1, 2 and 3 grades arterial hypertension. To deterrtie factors affecting the achievement of tabogmd pressure in patients with
arterial hypertension after implantation of a paaken potential factors that could be associatéld aghieving blood pressure control
were compared. They were identified using univarlag-regression analysis and multivariate logasgion analysis. The results
showed that the frequency of reaching the offi¢erial pressure, BP<140/90 mm hg, correlated wilDDDDDR, VVI, VVIR
pacemaker modes. In patients with implanted pacentdie most effective modes of antihypertensieesiby were the appointment of
dual antihypertensive therapy: combination withaagiotension-converting enzyme inhibitor or angiste Il receptor blocker with
calcium channel-blocking agent and an angiotensimverting enzyme inhibitor or angiotensin Il retogfplocker with diuretic.

Key words: arterial hypertension, cardiac pacing, correlation.
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BU3HAYEHHSA ®AKTOPIB BIIVIMBY HA TIOCAT'HEHHSA HIJIBOBOI'O PIBHS
APTEPIAJIBHOI'O TUCKY Y TAINEHTIB 3 APTEPIAJIBHOIO I'NEPTEH3I€1IO
HICJA IMILTIAHTALIT EJTEKTPOKAPIIOCTUMYJISAITOPA

Crocrepiramu 119namientis (62 gonosika i 57 xitok) y Bimi 69,5+11,61a pidHOMY eTari maATPUMYIOH0i MEIUKAMEHTO3HOT
Tepartii micrst iMIuTaHTarii enekrpokapaioctumyssitopa B pexxumax DDD/DDDR, VVI/VVIR. Tlauientn Oy po3aineni va 3 rpyrnm —
1, 2i 3 ctyninb aprepianbHOi rineprensii. [ Bu3Ha4eHHs (aKTopiB, M0 BIUTMBAIOTH HA JOCSTHEHHS IUTLOBOTO apTePiaIbHOTO THCKY Y
MAIIEHTIB 3 apTepialbHOIO TiNepTeHs3ielo MiCHs IMIUIAHTALlii eJIeKTPOKapaiOCTUMYIIITOpa, Oy/H 3iCTaBiIeH] OTEHINIBHI (aKTopH, SKi
MOXYTh aCOLIIOBATUCS 3 JOCATHEHHSM KOHTPOJIIO 3a apTepiajbHOrO THCKY. lmeHThdikyBaiM 3a JOMOMOIo0 yHiBapiantaoro l0og-
perpeciiiHoro aHaiizy Ta MyJsTHBapiaHTHOro log-perpeciiiHoro anaiizy. Pesyisrard mokasaid, 10 4acToTa JOCATHEHHsT 0(iCHOro
aprepianbHoro Trcky <140/90mm pr cr xopentoBana DDD pexumom kapmioctumysrsinii, DDDR pexumom kapmioctumyiisiiii, VVI
pexxumoM kapmioctumyisiiii, VVIR pexuMom kapaioctumysinil. Y XBOpHX i3 IMIUIQHTOBAHUM  €JIEKTPOKAPAIOCTHMYIISITOPOM
HaWOUThII e(heKTHBHUMH PEKUMaMH AHTHUTINEPTH3HOI Teparlii BUSBHINCS NPU3HAYCHHS IMOABIMHOI aHTUTINEpPTeH3MBHOI Tepamii y
KOMOiHaIii iHri0iTOpa aHTiIOTEH3UH-TIEpeTOPIoodoro (epMeHTy ab0 aHTArOHICTIB PELENTOpiB aHTIOTEH3WHY i3 OIoKaTtopaMu
MOBUTBHUX KaJIbIIEBUX KaHAIIB Ta iHri0ITOpa aHTi0TeH3HH-TIEPET(OPIOIOIOTro (hepMEHTy a00 aHTArOHICTIB PEleNTOpPiB aHTiOTeH3uHY ||
3 IlypETUKOM.

KutrouoBi ci10Ba: aprepianbHa rifepTeH3ist, eleKTPOKapIioCTUMYJISLis, KOPEJISLIis.

The work is a fragment of the research project ‘Tapeutic support of patients with implanted pacesnskand
cardioresynchronizing devices”, state registratda. 0119U102299.

Today, arterial hypertension (AH) maintains oneghef leading positions among the most common
diseases of the cardiovascular system [1]. Inquaati, according to official statistics of the Mitriy of Health
of Ukraine, 32% of the adult population in Ukraigeffers from hypertension [1, 2]. Hypertension is a
threatening risk factor for the development of @asi complications, and such as stroke, myocardial
infarction, heart failure are recognized as theomajauses of death and disability [10]. The risk of
hypertension and the features of evolution, as aglnortality in this disease directly depend anhtood
pressure (BP) levels and on the target organs’Niewent in the pathology process. At the same time,

© T.A. Deriyenko, 1.V. Shop, 2020 40



| SSN 2079-8334. Ceim meounyunu ma odionozii. 2020. Ne 4 (74)

hypertension is the most common concomitant pagiyalo patients with implanted pacemaker (EC) [8]. |
general, pacemaker implantation improves the guafitpatients’ life, synchronizes the work of theart
chambers, increases the left ventricular ejectiactibn (LVTF) [6]. This is a factor that causestability of
systolic and diastolic blood pressure (CBP BBIP) [7], and as a consequence, the hypertensimrgssion.
The above justifies the feasibility of determinithg factors influencing the achievement of theelgood
pressure level in patients with hypertension aftgtantation of electric cardiac pacemaker (ECP).

The purpose of the study was to determine the factors inflimmnd¢he achievement of the target
blood pressure level in patients with hypertensiber pacemaker implantation.

Materials and methods.On the basis of the ultrasound and clinical-instntal diagnostics and
minimally invasive interventions department at Ble“V.T. Zaitsev Institute of General and Emergency
Surgery NAMS of Ukraine” 119 patients (62 men addammen) aged (69.5 + 11.6) years were examined.
All patients were implanted with electric cardiaacpmaker (ECP) from 2008 to 2016, stimulation was
performed in the following modes: DDD (32 patien®PDR (46 patients), VVI (35 patients), VVIR (6
patients).

Among the indications for ECP implantation wereioaentricular blockade (AV blockade) — 81
patients (68%), sick sinus syndrome (SSS) — 2&miat(18%), permanent atrial fibrillation (PAF) datients
resistant to antiarrhythmic therapy after radiafierapy ablation (RFA) of the atrio-ventricular no@eV/
node) — 17 patients (14%), with DDD / DDDR and VMIVIR modes of stimulation.

According to the recommendations of the Ukrainisssdtiation of Cardiology, 11 patients (9%)
were diagnosed with grade 1 hypertension, 64 (54%iih grade 2 hypertension, and 44 (37%) — witidgr
3 hypertension.

The inclusion criterion was the presence of indicat for permanent pacemaker implantation (PPI)
and hypertension. The study excluded patients yauitigin 40 years of age with concomitant IV FClstab
angina, IV FC CHF and / or lll FC before ECP imddion, with stimulation of the right ventricle (R¥nd /
or left ventricle (LV) less than 50% during the yefiobservation.

Treatment of patients with implanted ECP was peréal taking into account the provisions of the
Draft Recommendations for implantation of electridavices in cardiac arrhythmias and conductivity
disorders of the Ukrainian Association of Cardigi¢g] and in accordance with the recommendatiornbef
European Society of Cardiology for pacemaker intpldon and cardiac resynchronization [4]. Treatnu#nt
hypertension was carried out in compliance with theommendations of the Ukrainian Association of
Cardiology for prevention and treatment of hypesi@m[1] and in accordance with clinical recommetiaie
for hypertension of the European Society of Hypesiten and the Society of Cardiologists [9].

Drug therapy of hypertension in patients after E@RBlantation was represented by: diuretics
(furosemide, torasemide, hydrochlorothiazide), d&kers (carvedilol, metoprolol, bisoprolol, nebwipl
calcium channel blockers (CCB) (dihydropyridineiigives - amlodipine, nifedipine and phenylalkylam
derivatives - verapamil), angiotensin-convertingyene (ACE) inhibitors (enalapril, lisinopril, ranmif),
angiotensin receptor blockers (ARBs) Il (losartaandesartan). Among other means, there were used:
anticoagulants (warfarin), non-vitamin K — oral iapagulants, direct thrombin inhibitors (dabigatran
etexilate) and direct Xa factor inhibitors (rivaatean), antiplatelet agents (acetylsalicylic admpidogrel G),
hydroxymethylglutaryl (HMG) inhibitors of coenzym@ (CoA) (statins) (atorvastatin, simvastatin),
antiarrhythmic drugs (amiodarone).

The obtained data were processed after the formatithe database in Microsoft Excel (MS Office,
2016, USA), Statistica v.9 (USA). For each extenthieir normal or abnormal distribution, either thean
value (M) and standard deviation (SD), or the mediad interquatrtile interval, was determined rebpely.
Quantitative indices were presented as n (%). Wimenparing groups of patients according to the main
indices (depending on the type of the analyzea@xddistribution), an odd Student's t-test or Maftritney
U-test was used. The ANOVA method was used to kesttatifferences between the three factors.

Bilateral Fisher's exact test ayiel test were used to analyze 2x2 conjugation taBletential factors
that may be associated with the achievement ofdigtwessure control were identified first by uniageilog
regression analysis and then by multivariate lagession analysis. The odds ratio and the intetitpiar
interval were determined, and the Wald index wasdu® compare the effect size. The results were
considered significant at significance levels efp05.

Results of the study and their discussiornThe results of the analysis revealed that befareE@P
implantation, regardless of the hypertension giadee medical treatment of patients with hypeiitamsACE
inhibitors and ARBs had the highest weighting fadfan the 3rd-5th days after implantation, it irmsed for
beta-blockers (BAB) and diuretics in all groupshgpertension. During the one-year observation gean
increase in the weight factor for ACE inhibitorssfaund in the group of grade 1 hypertension, égioup
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of grade 2 hypertension — for ACE inhibitors andBSRin the group of grade 3 hypertension — for ACE
inhibitors, ARBs Il and diuretics. There was alsderrease in weight factor for CBR and DBP, which
indicates the efficacy of drug therapy.

During the study, a correlation analysis was cdraat that established a correlation between the
achievement of the target blood pressure leveaiiepts with hypertension after ECP implantatiod some
demographic, hemodynamic parameters and featutggeftension drug therapy. The results of theyaisal
revealed that the frequency of achieving the taboimid pressure correlated with age (r = -0.4200%),
diabetes mellitus (r = -0.52; P = 0.001), DDD pganode (r = 0.46; P = 0.012), DDDR pacing mode (r =
0.42; P = 0.01), VVI pacing mode (r = 0.38; P =10.0/VIR pacing mode (r = 0.32; P = 0.04), and the
prescription of ACE inhibitors (r = 0.58; P = 0.04ARBs Il (r = 0.56; P = 0.02), BAB (r = 0.62;74°0.001),
diuretics (r = 0.56; P = 0.001), beta-blockers (¢.54; P = 0.001), dual antihypertensive therapi VWCE
inhibitors or Angiotensin Il receptor antagonistRA) with slow channel-blocking agent (SCBA) and ACE
inhibitors or ARA 1l with diuretics (r = 0.68; P 6.001 and r = 0.64; P = 0.001, respectively), ripl
antihypertensive therapy with ACE inhibitors or ARBith SCBA and diuretics (r = 0.76; P = 0.0001).

One of the purposes was also to identify the factioat had the greatest impact on achieving the
target blood pressure level in patients with im@drECP. To outline the influence of certain fagton the
adequacy of blood pressure control in patients fyibertension and implanted ECP, which were indude
the study, a uni- and multivariate log regressioalyses were performed. Table 1 presents the $ctor
effecting the achievement of the target blood presgevel in patients with hypertension after thePE
implantation. The results of uni- and multivarilig regression analysis, which is adjusted by abooation
of antihypertensive drugs, are shown in table 1.

Table 1
Factors effecting the achievement of the target bdal pressure level in patients with hypertension afr ECP
implantation. The results of uni- and multivariate log regression analysis, which is adjusted by a cdmmation of
antihypertensive drugs

Indices Univariate log regression analysis Multivariate fegression analysis
OR I P OR I P

Age > 65pokiB 0.86 0.77-0.95 0.012 0.89 0.80-0.98 0.04
DDD mode ECP 1.05 1.02-1.09 0.02 1.05 1.01-1.10 440.0
DDDR mode ECP 1.04 1.01-1.09 0.04 1.07 1.02-1.11| 03%0.
VVI mode ECP 1.02 0.98-1.06 0.66 - - -
VVIR mode ECP 1.01 0.98-1.07 0.82 - - -
DM 0.85 0.73-0.97 0.001 0.86 0.78-0.95 0.01
ACE inhibitors 1.07 1.03-1.11 0.001 1.05 1.03-1.08 | 0.01
ARBs I 1.05 1.03-1.08 0.01 1.04 1.02-1.06 0.02
SCBA 1.08 1.04-1.10 0.024 1.05 1.02-1.09 0.034
BAB 1.02 0.99-1.04 0.72 - - -
diuretics 1.04 1.01-1.07 0.046 1.03 1.01-1.05 0.048

Note: DDD — atrioventricular non-frequency adapttiaulation; DDDR- atr[[Iventr(cular frequency adal tive stimulat[[h;VV [~ ventricular
non-frequency adaptive stinulation;V\ARventricular frequency adaltive stinulatTh; BAB— beta-adrenergic blockers; SCBA — slow channel-blocking
agent; ARBs Il — angiotensin receptor blockers; Bilibetes mellitus; IQ- interquartile interval; OR — odds ratfo;- significance of differences.

The data obtained indicate that the most importactors effecting the achievement of adequate
control of blood pressure in patients with hypesiem after the ECP implantation (except for the loimtion
of ACE inhibitors or ARBs Il with SCBA and ACE irthitors or ARBs Il with a diuretic) were: age> 65y
(OR = 0.89; P = 0.04), diabetes mellitus (OR = QB6& 0.01), DDD ECP mode (OR = 1.05; P = 0.044),
DDDR ECP mode (OR = 1.07; P = 0.035), as well aspitescription of ACE inhibitors (OR = 1.05; P =
0.01), ARBs Il (OR =1.04; P =0.02), SCBA (OR £5,.P = 0.034) and diuretics (OR = 1.03; P = 0.048)

The study compared the effect size of various faa the frequency of achieving adequate blood
pressure control.

The results revealed that with the exception dbfaaelated to the medical support of hypertension
the most weighting factor in achieving the tardebt pressure level was DDDR mode of ECP, DDD mode
of ECP and diabetes mellitus, the data are pretentable. 2.

Table2
Comparison of the various factors effect size on #éhfrequency of achieving adequate control over blolgpressure
Factors Wald index 95% ClI P
age > 65 years old 3.15 224-472 0.04
Diabetes mellitus 9.36 744-121 0.01
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DDD mode of ECP 11.3 9.55-14.1 0.001

DDDR mode of ECP 19.6 185-224 0.001

Note: DDD - atrioventricular non-frequency adap#tiaulation; DDDR - atrioventricular frequency ptige stinulation — significance of
differences.

Based on the data obtained, in patients with hgpsidn at the yearly stage of observation after the
ECP implantation, except for medical care and cbidaronditions — diabetes mellitus, DDDR mode ofFEC
is the most important factor contributing to addguaontrol of blood pressure, the data being nesvrat
confirmed in the literature.

According to the obtained data, in patients wittplamted ECP the most effective modes of
antihypertensive therapy were prescription of damfihypertensive therapy in combination with ACE
inhibitors or ARA with SCBA and ACE inhibitors or8s Il with diuretics (r = 0.68; P = 0.001 and 0.64;

P = 0.001, respectively), triple antihypertensiwerapy with ACE inhibitors or ARBs Il with SCBA and
diuretic (r = 0.76; P = 0.0001), which partially et the Recommendations of the Ukrainian Assoaiaifo
Cardiology for prevention and treatment of hypegi@m but in patients without the implanted ECP.
According to the obtained data, clinical and henmaalyic parameters are important criteria for pregjathe
results of medical intervention in patients wittplanted ECP [7].

The results of the study showed that at the yesidlge after the ECP implantation in patients with
hypertension prognostically significant indices tife drug therapy efficacy for the frequency of
antihypertensive drugs prescription in the grougrafle 1 hypertension were ACE inhibitors, in theug of
grade 2 hypertension — ACE inhibitors and ARBHlIthe group of grade 3 — ACE inhibitors, ARBs Iban
diuretics and weight factor reduction for CBP dP, indicating the efficacy of drug therapy, whish
partially consistent with the data [6], but foripats with chronic heart failure and ECP implanteés. The
established data should be used in the selectiantibfypertensive therapy in patients with hypesitam after
implantation of ECP. There are no data in theditge on prognostically significant indices of ttheig
therapy efficacy for the frequency of prescribingtitaypertensive drugs depending on the grade of
hypertension.

The results of our study showed that in respons¢héo ECP implantation, the frequency of
administration and doses of a number of drugs pssiyrely increase. On the one hand, this sugdrestsetd
for a more thorough assessment of the indicationsriplantation and the choice of the ECP modeti@n
other hand,it determines the features of drug nemagt for patients with ECP in general. Thus, EG&sd
not cancel, but modifies drug therapy.

1. The frequency of achieving office blood pressttd0/90 mm Hg correlated with DDD pacing
mode (r = 0.46; P = 0.012), DDDR pacing mode (t420P = 0.01), VVI pacing mode (r = 0.38; P = 0,01
VVIR pacing mode (r = 0.32; P = 0.04).

2. In patients with implanted ECP, the most effectiegimens of antihypertensive therapy were
prescription of dual antihypertensive therapy imbaation with ACE inhibitors or ARBs Il with SCBaAnd
ACE inhibitors or ARBs Il diuretics (r = 0.68; P-001 and r = 0.64; P = 0.001, respectively).
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CLINICAL STUDY ON THE EFFICACY OF THE DEVICE FOR EL ECTROSTIMULATION
WITH BIO-CONTROL IN REHABILITATION OF PATIENTS WITH MOTOR DEFICIENCY
SUFFERED FROM CEREBRAL STROKE

e-mail: O_Kurik@ukr.net

Vascular diseases of the brain nervous systemrar@fothe main problems in the modern and, as gieas show, future
medicine. At present, great importance in the e of rehabilitation after a stroke is attacledeuroplasticity of the brain. This
approach is implemented in a new class of TRER&Rctronic devices for biologically adequate mosats control. The purpose of
the study was to assess the functional capabitifitise TRENAR-01® software device in the restaratdf voluntary movements in
patients with impaired central motor neuron funrctile to the past acute cerebrovascular evenic&limeurological examination and
treatment of 30 cerebral stroke patients wereethout. 15 electrical stimulation procedures wenéopmed with the TRENAR-01®
device. After treatment in the group of patientthwaicute cerebral circulatory disturbance (23 pejeno effect on the motor deficiency
regression was only observed in onesecarn [Ttlents with long-term consequences of cerebral circulatory disserder
(7 patients) there was a positive tendency in natéiciency reducing. The efficacy of training themaged limb movements according
to the program, proceeding from voluntary reductiofi symmetrical healthy muscles in paralyzed pttiés reliably proved (p
<0.005). The “Donor” program is expedient at thdyestages of rehabilitation in the absence ofgnitive disorder in the patient.

Key words: cerebral stroke, rehabilitation, motor deficieri@yenar-01" device, “Donor” program.

A Asuyk, T.B. Yepniii, O.B. Jluteun, O.I'. Kypuk

KJITHIYHE JOCIIIKEHHA EGEKTUBHOCTI METO/Y EJEKTPOCTHUM YJISAIIII
3 BIOKEPYBAHHSIM Y PEABLITITAIIT XBOPUX 3 PYXOBUM JIE®IIIUTOM
HICJIA MO3KOBOI'O IHCVIIBTY

CynuHHI 3aXBOPIOBaHHS HEPBOBOI TOJIOBHOIO MO3KY — OJIHA 3 OCHOBHHX HPOOJIEM Cy4acHOI Ta, SIK HOKa3yIOTh MPOTHO3H,
MaiOyTHROI MemuIHY. B nanuii yac BenMke 3HaYEHHS B Iporecax pealLTiTamil mcis iHCYIIBTy HafaroTh HeHpOIUTAaCTHYIHOCTI MO3KY.
Lle#t minxing peasti3oBaHO y HOBOMY KJIACi €JIEKTPOHHHX amapariB OioioridHo ameksaTHOro kepysaHHs pyxamu TPEHAP. Mera
JIOCTI/DKEHHST: OLIHIOBAaHHs (DYHKUIOHAIBHUX MOXJIMBOCTEl mporpamuoro amapard TPEHAP-O1® y BigHOBIEHHI JOBUIBHUX PYyXiB
MAL[EHTIB 3 TOPYIICHHAM (YHKII IEHTPaIbHOrO MOTOHEHpPOHA BHACIHIJOK IIEPEHECEHOr0 TOCTPOro IMOPYIIEHHS MO3KOBOTO
KpoBooOiry. IIpoBeneHo KiiHiKO-HeBponoridHe oOcTexeHHs Ta JjikyBanHs 30 XBopux Ha MO3KoBHM iHCYIsT. [IpoBommmock 15
npoueyp exexrpoctumysinil Ha amapari TPEHAP-01®. ITicist npoBeneHoro JikyBaHHs B TPy MALIEHTIB 3 TOCTPUM MOPYILLICHHIM
MO3KOBOT'0 KpOBOOOITy (23 XBOPHX) BiICYTHICTb BILTHBY Ha PErpecito pyXoBOro IediluTy criocTepiraiach TUIBKH B OTHOMY BUTIAJIKY; Y
MALIEHTIB 3 Bi[UIAJICHUMHU HACIIIKAMH MEPEHECCHOro MOPYIICHHS MO3KOBOTO KpoBooOiry (7 XBOpuX) crocrepiraiacsi MO3MTHBHA
JIMHaMiKa y 3MEHILIeHHi pyxoBoro aedinuty. JoctoBipHo noseneHa (p<0,005)edekTHBHICTS TpeHyBaHb PYXIB IOLIKOMKEHOI KiHIIIBKI
3a IIPOrPaMoIo, [0 BUXOIUTH Bijl IOBUIFHMX CKOPOYEHb CUMETPHYHHX 30POBUX M'SI3IB Y IMapanizoBaHuX XBopHX. [Iporpama «JloHOp»
JIOLIbHA Ha PaHHIX eTarax peaduriTalii npy BiICyTHOCTI y MallieHTa MOpYyIeHb KOTHITHBHOI CepH.

KutrouoBi c;10Ba: MO3KOBHiT iHCYIIBT, peabiitartis, pyxoBuil aedimmr, amapar «TpeHap-01»,mporpama «/{orop».

The work is a fragment of the research project ‘laying the prevention, treatment and rehabilitatiohpatients with
hypertension and coronary heart disease with coidofathology in outpatient and inpatient settingsstate registration
No. 0119U001045.

Despite some advances in the diagnosis and treatieascular diseases of the brain, which include
ischemic stroke, the relevance of this problenoiseduced. Its importance is due to its high genee, high
frequency of disability and mortality. Accordingttee World Health Organization, about 6.3 milliogople
die of stroke every year worldwide (10.8% of alaties). The rate of disability from this diseas8.& per 1
thousand of population, with 1/3 of them being ofking age [7, 15]. Thus, the consequences oblestire
both a medical-social and an economic problem.

Currently, great importance in the rehabilitatioagess after stroke is attached to the neuroptgstic
the brain. It has been established that the braiains self-replicating stem cells, which prectgsof
neurons, astrocytes and oligodendrocytes can Ilmetbrof, which are able to migrate, differentiatel an
integrate in the brain [12, 13]. The idea that setells do not restore was rejected. The formaiionew
neuronal structures occurs in the adult brain witteasing physical activity, hypoxia, stress, @atmus
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