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Abstract

Introduction: With the increasing number of deaths due to cardiovascular events, there is an urgent
need for optimising the risk factors associated with it. The safety and cost effective non-invasive method
to assess the blood pressure and modulate the treatment plan accordingly is to utilise the ambulatory
blood pressure monitoring and Holter Electrocardiography in daily use in patients with hypertension.
Aim: To examine the functional state of cardiovascular system and possible predictive value of the
daily application of the combined method of arterial blood pressure monitoring and ECG monitoring in
hypertensive patients at different levels of the disease progression.
Methods and materials: We examined 37 patients with AH without any clinical significant pathology
were included in the first group and 32 hypertensive patients with a history of myocardial infarction
(MI) in the second group. The average age of participants in this study was 59,02±2,18 years. All
patients underwent a comprehensive examination of the functional state of the cardiovascular system
using the combined ECG and arterial BP monitoring validated device «CardiosensBP» XAI-MEDICA
(Ukraine). The statistical data was processed using «STATISTICA® for Windows 6.0» (StatSoft Inc.,
#AXXR712D833214FAN5).
Results: The hypertensive state is characterized by an excess of the target values of systemic blood
pressure: the daily mean values of systolic blood pressure (SBP) and diastolic blood pressure (DBP)
were higher at 6,93% (P<0,05) and 5,68% (P<0,01) respectively in both groups. Indicators of pressure
increase and morning surge(MS) are significant in patients of the second clinical group exclusively SBP,
namely: the index of time (IT) - by 24,68% (P<0,01), the index of measurements (IM) - by 16,84%
(P<0,05), MS - by 31,98% (P<0,01).
Conclusions: The practice of application of daily arterial blood pressure and ECG monitoring has an
important prognostic value in cardiovascular system functional status estimation and also enables the
physician in optimising the treatment plan accordingly.
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1. INTRODUCTION
Arterial hypertension (AH) is one of the most

frequent cardiovascular pathology, being the most
important cause of disability and premature mor-
tality due to a number of complications [1]. Ac-
cording to the World Health Organization infor-
mation, there are currently more than 1 billion
people suffering from hypertension [2]. Based on
modern concepts, the prognosis of patients with

hypertension depends not only on the level of
arterial blood pressure (BP), but also on the pres-
ence of structural and functional changes in target
organs, the available risk factors and the concomi-
tant clinically significant states as well [3].

Office blood pressure measurements do not re-
flect the true blood pressure values. Keeping in
mind the phenomenon of white coat in which the
patient shows an increase in blood pressure val-
ues in the office, whereas the blood pressure at
home will be normal or less than that measured at
the Physician’s vicinity. With the introduction of
24 hour Ambulatory blood pressure monitoring in
the 20th century, it was initially a burden to intro-
duce these devices in the clinics due to their heavy
size. But, later they were upgraded into a smaller
lightweight and easy to use machine, which play a
very important role in the treatment modulation
in patients with hypertension.

To date, ambulatory blood pressure monitor-
ing (ABPM) is the most reliable and informative
way of AH diagnosis as well as the evaluation of
the effectiveness of antihypertensive therapy, for
investigating the functional state of the cardio-
vascular system –, which makes it possible to as-
sess as traditional one-time measurement using-
daily BP profile [4].24 hour electrocardiogram (H-
ECG) is a highly sensitive and specific method
by which daily observation of cardiac activity of
a patient is performed. The relevance of this
non- invasive method is that it allows to detect
any functional changes of cardiovascular system
in the early stages of their development, helps
toidentifysilent myocardial ischemia and detect

any rhythm and conductivity disorders [5].
There are several applications of ABPM apart

from predicting future target organ damage, it
also gives the physician data about morning surge
of blood pressure and night surge, this further
classifies the patients into dipper and non-dipper
[6].

The modern guidelines from the National insti-
tute for Health and Clinical excellence on manage-
ment of hypertension, suggested using ABPM for
confirmation of the clinical diagnosis if the values
of the BP is ≥140/90 mmHg [7].

The purpose of the study: To examine the
functional state of cardiovascular system and pos-
sible predictive value of the daily application of
the combined method of arterial blood pressure
monitoring and ECG monitoring in hypertensive
patients at different levels of the disease progres-
sion.

Materials and methods: We examined 37
patients with AH without any clinical significant
pathology were included in the first group and 32
hypertensive patients with a history of myocardial
infarction (MI) in the second group. The average
age of participants in this study was 59,02±2,18
years. Both groups

were comparable in terms of gender, age, dura-
tion and severity of the underlying disease. This
study was approved by the Institutional ethics
committee of the Zaporozhye State Medical Uni-
versity, Ukraine.

All patients underwent a comprehensive exami-
nation of the functional state of the cardiovascular
system using the combined ECG and arterial BP
monitoring validated device«CardiosensBP» XAI-
MEDICA(Ukraine). We used a proper sized cuff
to avoid any errors pertaining to cuff arm compli-
ance. An informed consent was obtained from all
the individuals who participated in the study.

All the statistical data were carried out using
recommended methods for medical-biological re-
search in accordance with the criteria of evidence-
based medicine [8]. The results of the study were
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Table 1: Indicators of DBPM in hypertensive patients

Indicators
Patients without MI
(n=37)

Patients with MI (n=32)

DBP DBP
1 2 3 4

Mean values,
mmHg

157,21±4,35 89,12±1,36 168,11±7,04
P1-3<0,05

94,18±0,6
P2-4<0,01

IT, % 54,17±2,49 44,85±2,01 67,54±4,21
P1-3<0,01

49,15±3,82
P2-4>0,05

IM, % 44,23±4,04 41,25±1,17 51,68±1,09
P1-3<0,05

42,94±1,04
P2-4>0,05

DI, % 4,15±0,18 8,04±0,94 2,84±0,25
P1-3<0,05

5,18±1,37
P2-4<0,05

Variability,
mmHg

18,25±4,34 15,18±0,25 29,4±4,28
P1-3<0,05

18,24±1,37
P2-4<0,05

MIS,
mmHg/hour

17,01±1,14 6,05±1,25 22,45±0,97
P1-3<0,01

7,62±1,09
P2-4>0,05

Table 2: Results of DM ECG in hypertensive patients

Indicators
Patients without MI
(n=37)

Patients with MI (n=32)

VE SVE VE SVE
1 2 3 4

Single PB 127,5±3,14 78,16±4,2 131,17±2,12
P1-3>0,05

69,78±5,33
P2-4>0,05

Coupled PB 45,21±7,39 92,45±1,95 89,57±11,85
P1-3<0,01

101,65±2,84
P2-4<0,05

Group PB 34,17±4,53 14,84±1,82 42,31±3,41
P1-3<0,01

37,21±4,95
P2-4<0,01

Bigeminy 34,08±4,35 14,2±2,31 57,24±4,68
P1-3<0,05

11,23±2,4
P2-4>0,05

Trigemini 40,21±5,4 7,02±0,84 54,39±4,66
P1-3<0,01

9,34±1,5
P2-4>0,05

Quadrigeminy 67,14±4,65 24,05±3,1 84,11±7,17
P1-3<0,05

27,5±2,24
P2-4>0,05
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processed using the «STATISTICA® for Windows
6.0»(StatSoft Inc., #AXXR712D833214FAN5).

Statistically significant differences were consid-
ered at P<0,05.

Results: The analysis of the data showed that
in hypertensive patients with MI a majority of
studied parameters were consistently higher than
in first clinical group . Thus, the state of hyper-
tension is characterized by an excess of the target
values of systemic blood pressure: the daily mean
values of systolic blood pressure (SBP) and dias-
tolic blood pressure (DBP) were higher at 6,93%
(P<0,05) and 5,68% (P<0,01) respectively in both
groups.

Indicators of pressure loading and morning
surge (MS) are significant in patients of the second
clinical group exclusively SBP, namely: the index
of time (IT) - by 24,68% (P<0,01), the index of
measurements (IM) - by 16,84% (P<0,05), MS -
by 31,98% (P<0,01). These changes correspond
to a sufficiently stable systolic hypertension, more
pronounced among the group of patients, which
adversely affects the potential risk of increasingthe
recurrence of cardiovascular episodes.

The dynamics of systemic BP indices through-
out the day in all patients with hypertension was
characterized by a lack of adequate night-time
drop, which resulted in the formation of a specific
profile–«non-dipper», with a tendency towards
SBP more negative. Transferred in the past MI
was reflected in a significant decrease of the daily
index (DI) for SBP by 46,13% (P<0,05) and DBP
- by 55,21%(P<0,05). The indicated changes in
the hemodynamic profile, characterizing the func-
tional state of the cardiovascular system, were re-
flected in a significant increase of the variability
of both and DBP in the second group of obser-
vation by 61,6% (P<0,05) and 20,16% (P<0,05)
respectively, being as additive factor in an adverse
cardiovascular continuum.

According to the results of the DM ECG, it
has been established that the presence of hyper-
tension is associated with the appearance of the

following clinically significant heart rhythm dis-
turbances . With a comparable number of sin-
gle ventricular and supraventricular episodes (VE
and SVE respectively), the presence of postinfarc-
tive cardiosclerosis is characterized by a significant
increase in the average frequency of coupled and
group premature beats (PB), more ventricular, as
well as a short-term episodes of paroxysmal tachy-
cardia and allorhythmias too, predominantly of
ventricular origin.

Based on the regular sinus rhythm, patients
from the second clinical group reported a steady
increase in the frequency of coupled ventricular
and supraventricular PB by 98,12% (P<0,01) and
9,94% (P<0,05) respectively, group ventricular
and supraventricular PB - by 23,82% (P<0,01)
and 2,51 times (P<0,01) respectively.

It was noted that there were no reliable dif-
ferences in the frequency of registration of supra
ventricular allorhythmia in the observation groups
(P>0,05) and short-term episodes of paroxysmal
tachycardia of exclusively supraventricular gene-
sis were characteristic only for patients from the
second clinical group.

The frequency of the occurrence of episodes
of ventricular bi-, tri- and quadrigeminia in pa-
tients with a transmitted MI increased on aver-
age by 67,96% (P<0,05), 35,26% (P<0,01) and
25,28%(P<0,05) respectively, in comparison with
the first group of the patients.

2. CONCLUSIONS:
1. The presence of postinfarctive cardiosclerosis

is characterized by the formation of unfavor-
able hemodynamic profile and an increase in
the incidence of various cardiac arhythmias
in hypertensive patients.

2. These changes occur based on the sympa-
thetic activation and can be considered as an
adverse predictor of the recurrent cardiovas-
cular events in the pathogenetic evolution of
arterial hypertension.
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3. The routine application of daily arterial blood
pressure and ECG monitoring has an impor-
tant prognostic value in cardiovascular sys-
tem functional status estimation.

3. DISCUSSIONS:
An additional analysis of the cardiac rhythm

variability made it possible to establish that there
were no reliable differences in the averaged pa-
rameters of temporal and spectral characteristics
in the observation groups. However, an increase in
the potential risk of repeated cardiac events was
associated with the tendency to increase the ca-
pacity of the low-frequency spectrum during the
night period. The indicator characterizing the
low-to-high capacity level in the second group was
4,2 and 2,9 in active and passive periods respec-
tively, whereas in patients without a history of MI
there were less expressed circadian oscillations in
the same indices (2,5 and 2,2 times respectively).

Several studies like Syst-Eur and Eguchi et al
described the use of ABPM to predict future car-
diovascular events [9,10].

Recently, much importance has been given to
chronotherapy by Hermida et al, who described
in their study that in patients with refractory hy-
pertension after ABPM, an addition of one anti-
hypertensive drug before sleep to reduce the morn-
ing surge, eventually decreasing the changes for
cardiovascular event occurrence [11].

Whereas, Ohkubo et al in their prospective
study on 1,464 patients showed that ABPM had
significantly accurate BP values in predicting a
cerebrovascular accident than traditional office
BP measurement [12].

Thus, the formation of an unfavorable hemo-
dynamic profile, associated with postinfarctive re-
modeling, is characterized by a disturbance in the
normal relationship between the functional states
of the autonomic nervous system, with a subse-
quent increase in the activity of sympathetic sys-
tem.

This strategy not only being cost effective and
also reducing misdiagnosis it allows differentiat-

ing between white coat phenomenon, white coat
hypertension, masked hypertension and resistant
hypertension. Higher population studies on the ef-
fectiveness of combining halter ECG and ABPM
in patients with arterial hypertension and con-
comitant diseases like stroke, heart failure another
cardio-renovascular diseases should be described.
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