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RHYTHM CONTROL IN PATIENTS WITH BRADYASYSTOLIC
ATRIAL FIBRILLATION
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Atrial fibrillation is the most common cardiac arrhythmia associated with thromboembolism, heart failure, depression,
deterioration of quality of life, and reduced physical endurance. The rhythm control strategy is considered optimal in its treatment
but is not always achievable. Right ventricular endocardial pacing is recommended for patients with bradycardic atrial fibrillation
and preserved ejection fraction but can cause ventricular dyssynchrony. The aim of the study was to evaluate the effectiveness of
implanting a dual-chamber pacemaker as an alternative method for sinus rhythm control in patients with long-standing
bradysystolic atrial fibrillation and preserved ejection fraction, compared with single-chamber right ventricular pacing. Diastolic
function, left atrial volume index, exercise tolerance, and quality of life were studied. Dual-chamber pacing is effective in rhythm
control, and the severity of symptoms is reduced. Compared with single-chamber right ventricular pacing, there were decreased
left atrial volume, tricuspid regurgitation rate, natriuretic peptide levels, increased exercise tolerance, improved quality of life
indices, and reduced anxiety and depression.
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KOHTPOJIb PUTMY Y IMMALIEHTIB 3 BPAJMCUCTOJIYHOIO ®OPMOIO
®IBJINJISNII NEPEJICEPID

Oibpusinis nepeacepp € HaMOMMPEHIIO CepPLEBOI0 apUTMIEIO KA ACOLIIOETHCS 3 TPOMOOEMOOIIISIMY, CEPLIEBOIO
HEJIOCTATHICTIO, JIETIPECi€l0, MOTiPIISHHAM SIKOCTI )KUTTS Ta (iznuHOl BUTpUBaiocTi. CTpaTerito 30epekeHHs] CHHYyCOBOTO PUTMa
BBQ)XKAIOTh ONTHUMAIBHOIO Y ii JIIKyBaHHI, ajie HE 3aBXKAW JOCSDKHOIO. Y TallieHTiB 3 Opaxucuctonigaon Gopmoroo hiopmsmil
nepezacepib Ta 30epexeHO0 (pakiiero BUKUIY MOKa3aHa MHPABOLUIYHOYKOBA CTHMYJIALIS SIKAa MOXKE CHPHATH PO3BUTKY
LITYHOYKOBOI  TUCCHHXPOHii. MeTolo  mociikeHHss Oyao  OuwiHMTH  e(eKTHBHICTH  IMIUIAHTaWii  JBOKaMEPHOIO
CJIEKTPOKApIiOCTUMYJISATOPA SIK AIbTEPHATUBHOTO METO/Yy KOHTPOJIIO CHHYCOBOTO PUTMY Y MALi€HTIB 3 TPUBAJIO HEPCHCTYIOUOI0
OpaaucucToniuHOO  QiOpmwismico mepeacepab, 30epekeHOI0  (pakmiel0 BHKHAY Y TOPIBHAHHI 3 OJHOKAMEPHOIO
MPaBOILTYHOYKOBOIO CTUMYJIsIHiero. JlocTi/pKyBaay ITOKAa3HHKH [1acTONYHOI (yHKHIi, iHZEeKc 00'eMy JIiBOTO Iepeacepns,
TOJIEPAHTHICTh 0 (DI3UYHOTO HABAHTAXKEHHS, SKICTh XHUTTSA. JIBOKaMepHa CTHMYISIis e(peKTUBHA Yy KOHTPONI PHUTMY Ta
3MEHIICHHI TSHKKOCTI CUMITOMIB. Y TMOpIBHSHHI 3 OJHOKAMEPHOIO CTUMYJILI€IO IPABOrO LUIYHOYKA BH3HAUYEHO 3MEHIICHHS
00’eMy J1iBOTO mepenceps, MBUIKOCTI TPUKYCHIaIbHOI perypritauii, HaTpilypeTHYHOTO HENTHIY, 3pOCTaHHS TOJEPaHTHOCTI
110 Gi3MYHOrO HABAHTAKEHHS MOKA3HHKIB SKOCTI )KUTTSI, 3HIKECHHSI TPUBOTH Ta JIETIPecii.

Kurouogi ciioBa: GiGpuisiiis nepeacepb, CepleBa HeIOCTATHICTb, SICKTPOKAPAIOCTUMYIIALIS, INTYYHUN BOJINH pUTMY,
SIKICTB JKUTTS, TOJICPAHTHICTD 0 (i3MIHOI0 HABAHTAKEHHS

The work is a fragment of the research project “Clinical assessment of the combined effect of cardiovascular risk factors
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Atrial fibrillation (AF) is the most common persistent cardiac arrhythmia in the adult population
worldwide. AF is not considered a directly life-threatening arrhythmia but its occurrence is associated with
an increased risk of thromboembolic complications and stroke, heart failure (HF) even in patients with
preserved ejection fraction (pEF) of the left ventricle (LV), cognitive disfunction and depression,
worsening quality of life, decreasing tolerance to physical exertion, increasing the number of
hospitalizations, thus representing a medical, social and economic problem [5]. Restoring and preserving
sinus rhythm (SR) strategy is considered as optimal for treating patients with AF but is not always
achievable. A long-standing AF, old age, remodeling of the left atrium (LA), and long-term use of
antiarrhythmic drugs are factors of the development of the bradyarrhythmic form [1], when opportunities
for maintaining the SR are significantly limited, it result in a permanent AF.

Only the compatible decision of the patient and the doctor to stop attempts to restore SR is the basis
for ascertaining this fact [9]. Bradyasystole, high degree of atrioventricular blockade, syncop are
indications for the pacemaker implantation.

There is significant evidence that apical right ventricular pacing may lead to the ventricular
dyssynchrony and have an adverse effect on the diastolic and systolic LV functions, which leads, in the
long term, to the development of heart failure.
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Therefore, for patients with permanent AF who require frequent ventricular pacing and have
systolic dysfunction, a physiological stimulation of the ventricles — Cardiac Resynchronization Therapy
(CRT) Devices, or conduction system pacing are recommended. As opposed to right ventricular pacing it
helps to avoid ventricular dyssynchrony and HF progressing, as shown in the BLOCK-HF (Biventricular
Pacing for Atrioventricular Block and Systolic Dysfunction) study [4].

If pacing indicated for patients with AF and pEF, currently, it is recommended to use single
chamber ventricular pacing, with suggested for dyssynchrony prevention are implantation of a right
ventricular electrode in the intarventricular septum area; however, according to data [3], in the long term,
this does not prevent the progression of diastolic dysfunction and remodeling of heart cavities in this
category of patients.

The concept of “quality of life” includes the symptomatology and the patient's tolerability of AF,
qualified according to the EHRA. The EHRA AF-Related Symptom Severity Scale considers palpitations,
fatigue, dizziness, shortness of breath, chest pain, and anxiety during AF, and rates the impact on the
patient's daily activities from no impact to a cessation of all daily activities.

In the study, an unfavorable prognosis of AF is associated with greater severity of symptoms (score
of 3-4 points) compared to patients with a score of 1-2 points [10]. Rhythm control in symptomatic patients
with bradyasystolic form of AF and pEF, which is considered permanent due to ineffective maintenance of
SR in the anamnesis, can contribute to the slowing down of LA dilatation and remodeling, restoration of
LA contribution to LV filling with normalization of transmitral blood flow, improvement of LV diastolic
function, reducing the pressure in the pulmonary veins and the right heart, thereby HF prevention.

The purpose of the study was to evaluate the effectiveness of the implantation of a dual chamber
pacemaker as an alternative method of sinus rhythm control in comparison with a single chamber right
ventricular pacing in the treatment of long-standing persistent bradysystolic atrial fibrillation in elderly
patients with a preserved left ventricular ejection fraction and indications for permanent pacing.

Materials and methods. The study included 22 patients with bradysystolic atrial fibrillation with
EHRA IIb-III class symptoms severity, duration of the last paroxysm more than 1 year, in NYHA functional
class (FC) II-III. The CHA,DS,-VAS, thrombotic risk was 2—4 points, and the HAS-BLED hemorrhagic
risk was 1-3 points. The 11 patients (7 men and 4 women, average age 71.145.1 years) were in test group
(TG), rhythm control strategy was chosen. 8 patients had hypertension, and 4 patients had type II diabetes
mellitus. The 11 patients with comparable parameters were in control group (CG). The single chamber
pacemaker in the VVIR mode was implanted to rate control strategy.

Including criteria: left ventricular ejection fraction > 50 %, left atrial volume index (LAVI) 35-48
ml/m?, NT-proBNP > 125 pg/ml, indications for permanent pacing. All patients had a history of non-
emergency electrical cardioversion (ECV) with SR restoration without effective retention, the term of
effective SR drug control was from 4 hours to 5 days.

Patients underwent implantation of a right ventricular endocardial electrode in the intarventricular
septum area with a control measurement of the widthness of the stimulated QRS complex within 120-130
ms. ECV was performed intraoperatively in the premedicated state. Atrial electrode was implanted if during
the 5 minutes control time, the preservation of the SR was observed. Optimization of the duration of the
atrioventricular (AV) delay was carried out under the control of the transmitral flow signal until reaching
the maximum diastolic filling time (DFT) without signs of shortening of the A wave and corresponding to
its end with the closing of the mitral valve. Checking the pacemaker with the programmer was carried out
after 24—48 hours, 1 and 3 months after implantation, and thereafter - twice a year.

The results were evaluated by monitoring the electrocardiogram (ECG), echocardioscopy (ECHO),
the 6-minute walk test (6MWT) before and after 6 months, and the statistics of rhythm disturbances during
the pacemaker testing. Drug therapy was carried out according to recommendations [5]. The level of
anxiety and depression was assessed using the HADS scale. The evaluation of the quality of life (QoL) was
carried out using the SF-36 questionnaire [2].

Mathematical processing of the results was carried out using the Statistica 8.0 software (StatSoft
Inc, USA). Mean (M), variance, standard deviation, and median (m), as well as probability and significance
level (p) were calculated. Differences were considered statistically significant at p<0.05.

Results of the study and their discussion. Implantation of a dual chamber pacemaker in the
DDDR mode in patients of the TG has proven effective in restoring and controlling SR. All patients
maintained SR after 12 months. During the studied period, patients in the TG experienced paroxysms of
AF lasting from 30 seconds to 48 hours, which were restored with medication, and a reduction in the EHRA
symptoms severity to I-Ila was observed. During routine checks of the pacemaker, it was established that
the percentage of right ventricular stimulation in the TG was 95 %+3.1 %. During 12 months of
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observation, the widthness of the stimulated QRS complex was 126+10 ms. The average duration of the
optimized AV delay was 155£15 ms; the DFT duration was 460430 ms. The ratio of transmitral blood flow
E/A corresponded to diastolic dysfunction of the first type and was 0.8+0.15, and there were no significant
changes during the regular check of the pacing. The speed of tricuspid regurgitation (TR) in the TG
decreased from 2.14+0.7 m/sec to insignificant level. In the CG, there was no observation of reliable
dynamics of the speed of tricuspid regurgitation.

As a result of the treatment, there was a statistically significant increase in exercise tolerance (ET)
according to the 6SMWT test in patients of the TG compared to patients of the CG. Thus, the 6MWT test
index in patients of the TG increased from 213.6+42.5 m to 435.9+70.0 m (p<0.01), in contrast to the same
index in patients of the CG, which had insignificant dynamics and showed 211.0+£42.5 and 297.5£95.0 m,
(p>0.05) respectively (Fig. 1).

The LAVI was used to evaluate the changes in the left atrial architecture in the control and test
group. Before pasing, the average value of LAVI in the TG was 43.1+1.41 ml/m?; after one month, the
value decreased to 38.3+1.44 ml/m? which has a statistically significant difference (p=0.035). In the CG,
the LAVI index was 42.8+1.44 ml/m? at the beginning of the study, 1 month after single chamber pacing
— 43.1£1.49 ml/m? (Fig. 2). In the CG, LAVI decreased slightly, but without a statistically significant
difference (p>0.05). In the TG, LAVI significantly decreased (p=0.035) within 1 month after restoration
of SR to patients with dual chamber pacing, in contrast to the CG, which has a single chamber pacing,
where LAVI did not undergo significant changes. The LAVI decreasing in the TG signifies the
improvement of the architecture of the left atrium and the prognosis regarding the course of the disease.

Indicators of the 6MWT sample of control group and test Comparison LAVI in the control and test groups before and
group before and after implantation (in meters) 1 month after pacemaker implantation (ml/m?)
435.9+70.0 “ Ggitag 31EL4L 431219
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Before pacemaker implantation 1 month after pacemaker
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Fig. 1. Indices of the 6MWT sample of control group and Fig. 2. Comparison LAVTI in the control and test groups
test group before and after pacemaker implantation before and 1 month after pacemaker implantation

All patients of the control and test groups at the time of hospitalization were tested according to
the HADS hospital scale for anxiety and depressive disorders assessment. In the CG, the average index of
the level of anxiety was 10.8+1.7 points, which indicated clinically expressed anxiety; the average index
of the level of depression was 11.4+2.0 points, which indicated clinically expressed depression. In the TG,
the average level of anxiety was estimated at 10.4+1.5 points, the level of depression was 11.2+1.2 points,
which confirmed the presence of clinically significant anxiety and depression in the patients of the TG.

Anxiety level of control and test group according to the Depression level of control and test group according to the
HADS scale (in points) HADS scale (in points)

10.8£1.7 11.4£2.0

11.2£1.2 11.2:1.1

10.4+1.5

7.6+0.9
10 6.6£1.0 10

Before pacemaker implantation 3 months after pacemaker
implantation

uCG »TG
Fig. 3. Anxiety (A) and depression (b) levels of control and test group according to the HADS scale

Re-testing according to the HADS hospital scale was carried out 3 months after single chamber
pacing in the CG and a dual chamber pacing in the TG. After 3 months, the indices of the level of anxiety
and depression in the patients of the CG were 7.6+0.9 points and 11.2+1.1 points, respectively, which
indicated subclinically expressed anxiety and clinically expressed depression. In the patients of the TG,
after 3 months, the levels of anxiety and depression were 6.6£1.0 points and 4.8+1.9 points, respectively,
which indicated the absence of anxiety and depressive disorders (Fig. 3a, 3b). The decrease in the level of
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anxiety and depression in the TG was significant and amounted to p=0.05 and r=0.01, respectively, unlike
the CG, in which changes in the level of anxiety and depression had insignificant dynamics (p>0.05).

The result of the treatment was a
statistically significant decrease in the level of
NT-proBNP in TG patients compared to CG
- e s5s82.4 L= patients. Thus, the NT-pro-BNP index in the
TG decreased from 475.5£82.4 pg/ml to
. 280270 238+79.5 pg/ml (p=0.05), in contrast to the
same index in the CG, which had insignificant
dynamics and was 524.8+74.5 pg/ml and
Before pacemaker implantation 3 months after pacemaker 519.6+£69.7 pg/ml, respectively (p>0.05)
implantation (Fig. 4).

The performed study also included
Fig. 4. NT-pro-BNP level before and 3 months after of pacemaker control of the QoL levels in control and test
implantation (in pg/ml) for patients of Control and Test group group patients using the SF-36 questionnaire
on the day of hospitalization and 3-months after the pacemaker implantation. Table 1 shows the average
QoL indices according to the questionnaire results.

NT-pro-BNP for patients of Control and Test group (in
pg/ml)

uCG TG

QoL indices before and 3 months after of pacemaker implantation for patients of Control and Test glil:lt:if 1
QoL criteria according Test Test Control Control
to SF-36 group before group after group before group after
Physical functioning 45.8+10.1 87.9+12.8 44.749.8 32.1+8.9
Role Physical Functioning 51.3£7.9 78.2+8.4 50.9+7.6 44.9+8.1
Pain intensity 78.5+0.3 80.1+0.5 75.1+£0.7 76.1+£0.6
General wellness 41.9+12.4 76.7£10.9 42.3+£11.8 55.3£9.9
Vitality 34.5+11.2 80.3+10.9 35.6+10.4 52.1+9.5
Social functioning 32.9+10.8 78.2+12.4 33.249.2 44.6+8.6
Role emotional functioning 35.6+10.8 77.4+10.2 34.849.5 47.8+8.7
Mental health 31.9+11.1 87.1£10.7 32.7+9.1 50.1+10.3

According to the indices in Table 1, a higher level of QoL was established in the patients of the
TG, both in the physical sphere of life and in the psycho-social sphere (p=0.05), compared to the patients
of the CG, where the changes in indices were not statistically significant ( p>0.05), which indicates a better
effectiveness of treatment using the method of dual chamber pacing and rtythm control in patients of the
TG in comparison with indices of QoL in patients of the CG, who were with a single chamber pacing and
rate control.

The diagnosis of heart failure in patients with AF and preserved LV EF is problematic due to the
difficulty in separating the symptoms of diastolic dysfunction, which are caused by HF, from those
caused by AF. Echocardiography can help detect HF in patients with symptomatic AF by providing
evidence of the presence or absence of structural heart disease: LV hypertrophy, indices of diastolic
dysfunction.

With the following echocardiographic changes: LAVI>40 ml/m? the ratio of early transmitral
diastolic flow to early diastolic myocardial velocity (E/e') at peak load>15 or TR velocity>3.4 m/s, the
course of AF and HF is associated with a significant increase in the risk of cardiovascular death, as even
under the condition that AF causes HF, their course is considered more favorable [7].

Diagnostic differentiation can be achieved by restoring SR and clinical reassessment of symptom
improvement. The level of NT-proBNP is part of the diagnostic evaluation, although NT-proBNP levels
are elevated in patients with AF, and the optimal diagnostic cut-off has not been established [8].

Thus, analyzing the indices of the patients of the TG, which characterize the hemodynamic changes
inherent in heart failure with preserved LV EF, against the background of restored SR and a high frequency
stimulation of the right ventricular, no progression of ventricular dyssynchrony is observed. A positive
tendency to decrease the level of NT-proBNP, indices of diastolic dysfunction, such as the TR velocity and
the LAVI was noted. The obtained results testify to the importance of atrial fibrillation in the development
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of heart failure with preserved LV EF and the effectiveness of preserving SR in improving the prognosis
of patients [6].

The approach to assessing the QoL of patients against the background of treatment includes stress
testing, AF symptomatology before and after treatment according to the chosen strategy (rhythm control
or ventricular rate control), compliance with well-being in the physical, social, and psychological spheres
of the patient's health. Implantation of a dual chamber pacemaker in the DDDR mode and restoration of
SR reliably improves tolerance to physical exertion, helps to reduce the level of anxiety and depression,
and restores the health status of patients in the TG in comparison with patients in the CG, for whom selected
treatment method was rate control.

2. L

Implantation of a dual chamber pacemaker in the DDDR mode proves to be effective as an
alternative method of sinus rhythm control in comparison with the single chamber pacing in the VVIR
mode in the treatment of long-standing persistent bradysystolic atrial fibrillation in elderly patients with a
preserved left ventricular ejection fraction and indications for permanent pacing.

Implantation of a dual chamber pacemaker in the DDDR mode improves the quality of life and
physical endurance of patients with long-standing persistent bradysystolic atrial fibrillation; contributes to
the slowing down of left atrium remodeling and heart failure prevention.

Dual chamber pacing in the DDDR mode allows the effective use of antiarrhythmic drugs to restore
SR during paroxysms of atrial fibrillation.
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