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Summary

Objective

(1] Evaluate the parameters of circadian variability of blood pressure (BP] in untreated patients aged 45-65 years
with 1-2 grade, Il stage arterial hypertension [AH) comparing with healthy individuals of comparable age and
gender; (2] compare the influence of fixed combination (FC] of amlodipine/lisinopril (FC A/L) and FC bisoprolol/
hydrochlorothiazide (FC B/H] on circadian variability of BP in these patients.

* Corresponding author. Tel.: +7903-169-68-28; E-mail: ostroumova.olga@mail.ru
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Materials and methods

At the first stage of this study we observed 44 healthy individuals (21 males, 23 females, average age 51.5+1.0
years) and 60 untreated patients with AH 1-2 grade, Il stage (31 males, 29 females, average age 53.6+0.8 years).
At the second stage of this study we randomized the patients with AH into two subgroups. The patients of the first
subgroup (average age 52.7+1.1 years) received FC A/L starting from 5mg/10mg per day, and the patients of the
second subgroup [average age 54.6+1.0 years] received FC B/H starting from 2.5mg/6.25 mg per day. FC dose
was adjusted every 14 days until the target levels of BP below 140/90 mm Hg had been reached, after it patients
continued to receive these doses of drugs for 12 weeks.

Results

Patients with AH had significantly higher [p<0.001)] variability of systolic BP (SBP] and diastolic BP (DBP) at night
(12.120.4 and 9.840.4 mm Hg, respectively] comparing with the control group (9.3+0.4 u 6.9+0.3 mm Hg, respec-
tively). FC therapy led to significant reduction of office SBP, DBP, pulse BP [PBP], average daytime SBPF, DBP, and
PBP, average nighttime SBP and DBP. Both drug combinations resulted in significantly (p<0.05) reduced daytime
SBP variability, and FC A/L had significantly more evident effects comparing with FC B/H [-2.7+0.7, -0.9#0.3 mm
Hg, respectively). FC A/L subgroup was characterized with significant reduction of SBP variability [p<0.05] at night
and DBP variability at daytime and night (-1.2+0.5, -0.7+0.3, -1.420.6 mm Hg, respectively).

Conclusions

Untreated patients aged 45-65 years with 1-2 grade, Il stage AH have higher variability of SBP and DBP at night
comparing with healthy individuals of comparable age and gender. 12 week therapy with FC A/L has more evident
antihypertensive effects and reduces circadian BP variability better comparing with FC B/H) in these patients.

Key words
Arterial hypertension, circadian variability of blood pressure, 24h blood pressure monitoring, amlodipine, lisino-
pril, bisoprolol, hydrochorothiazide, fixed combination

Introduction
Arterial hypertension (AH) is the most common and
significant risk factor (RF) for cardiovascular disease
(CVD) development that significantly increases popu-
lation mortality and disability and due to it represents
one of the most important healthcare problems in all
over the world including the Russian Federation [1].
At the same time it has been proved that not only
blood pressure (BP) levels but also excessive fluctua-
tions of BP —its increased variability —are associ-
ated with target organ lesions (TOL) [2]. Nowadays
BP variability has been recognized as a new RF of
CVD and brain stroke (BS). Numerous studies [3-10]
demonstrated independent impact of short-term
(time periods from several minutes to several days)
and long-term (during months) BP variability on in-
crease of mortality and on development of TOL not
only in patients with AH but also in patients with dia-
betes mellitus and chronic kidney disease [2]. Several
studies [11] demonstrated that BP variability reflects
the stiffness of major arteries thus influencing the
risk of complications. Some other studies [12, 13]
revealed the significance of increased BP variabil-
ity during daytime and night time for the risk of BS
and myocardial infarction development in case of AH.

Night systolic BP (SBP]) variability was identified to be
the RF of BS and myocardial infarction development,
whereas night diastolic BP (DBP) variability appeared
to be myocardial infarction RF [14].

Consequently, it is necessary to take into consid-
eration the efficacy of antihypertensive agents (AHA)
for reduction of BP variability in case of treatment of
patients with AH from the point of view of reduction
of fatal and not fatal cardiovascular and cerebrovas-
cular complications. It is necessary to highlight that
according to the guidelines of the Russian Medical
Society on AH [1] and the European guidelines on di-
agnostics and treatment of AH [15] patients with high
and very high risk should receive combined antihy-
pertensive therapy since the start of the treatment,
and fixed drug combinations (FC) of AHA should be
prescribed in the first instance. According to this,
nowadays the problem of AHA FC becomes relevant
not only due to their direct antihypertensive effect but
also because of effective reduction of BP variability.

It is worth to notice that the influence of selected
AHA on BP variability has been evaluated in several
studies [16-18], but in available databases there are
no comparative studies that would have analyzed the
ability of various AHA FC to reduce BP variability.
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Investigation of influence of various AHA FC looks
very relevant, taking into account all above-mentioned
facts. The objectives of our study were: (1) evaluation
of parameters of BP variability within 24h in untreat-
ed patients aged 45-65 years with arterial hyperten-
sion (AH), Il stage, 1-2 grade without concomitant
CVD comparing with healthy individuals of compa-
rable age and gender; and (2] comparative analysis of
FC amlodipine/lisinopril (FC A/L) and FC bisoprolol/
hydrochlorthiazide (FC B/H) on these parameters in
above-mentioned category of patients with AH.

Materials and methods

At the first stage of this study we observed 44 healthy
individuals (control group) (21 males, 23 females, av-
erage age 51.5+1.0 years) with normal BP levels and
without CVD and 60 untreated patients with AH 1-2
grade, Il stage (31 males, 29 females, average age
53.60.8 years) who were admitted to the City clinical
hospital named after E.O. Mukhin.

Inclusion criteria for patients with AH: patients
with AH Il stage, males and females aged 45-65
years, office SBP 140-179 mm Hg and/or office DBP
90-109 mm Hg; no history of pharmacological anti-
hypertensive therapy or irregular administration of
hypotensive drugs during at least 12 months before
involvement in the study.

Inclusion criteria for the control group: almost
healthy adult men and women aged 45-65 years; ab-
sence of AH.

Exclusion criteria: patient’s refusal of participa-
tion in the study, Ill grade obesity [19]; age below 45
or above 65 years; pregnancy, lactation, BP levels >
180/110 mm Hg; clinically significant heart diseases
(including cardiogenic shock and acute cardiac fail-
ure, history of myocardial infarction, angina, AV block
[I'and Il degree without artificial pacemaker, SA block,
sick sinus syndrome, hypertrophic cardiomyopathy,
aortal and mitral stenosis, chronic heart failure); liver
and kidney disorders (severe chronic kidney disease
[glomerular filtration rate < 30 ml/min/1.73 m? quan-
tified with CKD-EPI], hemodialysis, anuria), respira-
tory and digestive system disorders, clinically signifi-
cantimmunological disorder including systemic lupus
erythematosus, clinically significant endocrinological
disorder including diabetes mellitus and secondary
AH; gout, mental disorders, dementia, addiction to
pharmacological agents, drugs, and alcohol; severe
disorders of peripheral circulation including Reynaud
syndrome; metabolic acidosis, refractory hypokale-
mia; clinically significant neurological disorders (in-

cluding any history of acute cerebral circulatory in-
sufficiency and transient ischemic attack); surgical
operation performed up to 3 months before the study
(excluding dental and cosmetic surgery); increased
sensitivity to lisinopril/amlodipine, bisoprolol/hydro-
chlorthiazide and other thiazides, sulfonamides and/
or other angiotensin-converting enzyme (ACE) inhibi-
tors/dihydropyridine derivatives; increased sensitivity
to other components of combined fixed dose medi-
cines; any history of angioedema; history of sultopride
administration or of any pharmacological agent [(in-
cluding regular AHA administration) that could have
influenced the results of the study within 12 weeks
before its initiation, at the moment of inclusion and
before the end of this study.

This study was approved by Inter-institutional ethic
committee, and all participants of the study signed
informed consent.

All patients underwent clinical examination that
included measurement of office BP, heart rate (HR),
height, weight, waist circumference (WC), body
mass index (BMI) quantification, 24h BP monitor-
ing (24hBPM) (MnSDP-2 BPLAB monitor, Limited
liability company «Pyotr Telegin», Russia) accord-
ing to the European Society of Hypertension rec-
ommendations on 24hBPM [21, 22]; transthoracic
echocardiography (Vivid 7 Dimension GE Vingmed
Ultrasound A/S, Horten, Norway equipment] accord-
ing to the American Society of Echocardiography on
quantitative estimation of heart chambers’ structure
and function (2015) [23]; biochemical blood test (lipid
spectrum characteristics, glucose and creatinine lev-
els). Left ventricular mass index (LVMI) was quantified
using ASE formula [23]. LVMI values above 115 g/m?
and above 95 g/m? were considered as criteria of left
ventricular hypertrophy (LVH]) in men and women re-
spectively [23].

At the second stage of this study we randomized the
patients with AH into two subgroups each one of which
included 30 persons. The patients of the first subgroup
(16 males; average age 52.7+1.1 years, 12 smokers
(40 %), 14 persons with obesity 1-2 grade [46.7 %]) re-
ceived FC A/L starting from 5mg/10mg per day, and
the patients of the second subgroup (15 males, aver-
age age 54.6£1.0 years, 10 smokers (33.3%]), 18 per-
sons with obesity 1-2 grade [60.0%]) received FC B/H
starting from 2.5 mg/6.25 mg per day.

If two weeks after the start of the therapy BP was
> 140/90 mm Hg [1, 15], FC dose was increased:
FC A/L was prescribed as 5/20 mg once per day, and
FC B/H was adjusted as 5/6.25 mg once per day in



Circadian variability of blood pressure in untreated middle-aged patients with arterial hypertension 13

the morning. If BP levels were > 140/90 mm Hg even
after this change, FC were increased once more:
FC A/L was administered as 10/20 mg once per day,
and FC B/H was prescribed as 10/6.25 mg once per
day in the morning. If two weeks after patient did not
manage to achieve BP target levels < 140/90 mm Hg
we excluded him from the study. Patients used to buy
the medicines on their own. After the target levels of
BP below 140/90 mm Hg had been reached, patients
continued to receive selected doses of drugs for 12
weeks, and it was followed by repeated 24hBPM.

Statistical analysis of the results was performed
using Microsoft Excel 2010 and SPSS Statistics 20
software and PC with Windows 7 operation system.
Normality of parameters’ distribution was evalu-
ated using Kolmogorov-Smirnov test. Significance
of difference was estimated using one-way ANOVA
dispersion analysis for quantitative variables and
contingency tables (y? for categorical variables.
Non-parametric Mann-Whitney U-test and Wilkoxon
signed-rank test were used for analysis of not nor-
mally distributed data. Correlation analysis was used
to evaluate paired connections between two and more
continuous variables. 95% confidence interwal was
considered for correlation analysis. Qualitative vari-
ables are shown as average values (M) + standard er-
ror of the mean (m). Results were considered statisti-
cally significant if p-value was < 0.05.

Results

The first stage of the study. Characteristics of the
study population are present in Twable 1. There were
no differencesin age, gender, smoking status between
the control group and the group of patients with AH
(Table 1). Height, weight, BMI, WC were significantly
(p<0.001] higher in the group of patients with AH. Also
the levels of triglycerides (p<0.001), glucose (p<0.05),
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Table 1. Initial characteristics of the control group and
the group of patients with AH

Group Cgorr:’tl:';l Patients with
Characteristic (n=44) AH (n=60)
Age, years 51,5+1,0 53,6+0,8
Smokers, n (%) 8(18,2) 22 (36)
BMI, kg/m? 26,520,6 31,0£0,5¢
Waist circumference in men, cm 92,8421 109,4+1,5¢
Waist circumference in women, cm 87,9+2,3 101,9+2,6¢
AH, 1 grade, n (%) - 33 (55)
AH, 2 grade, n (%) - 27 (45)
Total cholesterol, mmol/L 5,840,2 5,9+0,1
HDL cholesterol, mmol/L 1,5+0,1 1,2+0,1°
LDL cholesterol, mmol/L 3,640,1 3,9+0,1
Triglycerides, mmol/L 1,2+0,1 2,140,2¢
Glucose, mmol/L 5,2+0,1 5,5¢0,1°
Creatinine, pmol/L 86,6+1,9 91,9+1,8°
GFR, quantified with CKD-
EPI formula, 84,0+2,4 87,117
mL/min/1,73 m?

Comment: The results are shown as M+m

2 —differences are significant (p<0,05) comparing with the control
group,

b — differences are significant (p<0,01) comparing with the control
group,

<—differences are significant (p<0,001) comparing with the
control group,

BMI —body mass index; HDL — high density lipoproteins, LDL —
low density lipoproteins; GFR — glomerular filtration rate; AH —
arterial hypertension.

and creatinine (p<0.05) were significantly higher in
this group (Table 1).

Characteristics of SBP and DBP variability at night
time were significantly higher in the group of patients
with AH (Figure 1). SBP and DBP variability at day
time in the control group (13.7£0.7 and 10.4£0.6 mm
Hg, respectively) and in the group of patients with AH
b (15.4£0.5 and 11.4+0.4 mm Hg, respectively) did
not differ significantly.

Results of the second stage of the study: compar-
ative analysis of FC A/L and FC B/H on circadian BP
variability.

BP variability at night

DPB variability

. Patients with AH (n=60)

2 — differences are significant (p<0,001) comparing with the control group

Figure 1. BP variability at nighttime in the group of patients with AH and in the control group during the first stage of the study.
Comment. BP —arterial pressure; SBP — systolic BP; DBP — diastolic blood pressure.
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Table 2. Initial levels and office BP and HR dynamics during the therapy with FC A/L and FC B/H

Group FC A/L (n=30) FC B/H (n=30)
L Initiall In the end of_observation Initiall In the end of_observation
Characteristic Yy period ally period
SBP, mm Hg 154.4%2.7 130.61.2¢ 150.6+2.7 134.0£0.5¢
DBP, mm Hg 96.5+1.3 83.00.6¢ 95.8+1.1 84.6+0.4°
PBP, mm Hg 58.0+1.9 47.6+0.9° 54.8+2.1 49 4+0.4°
HR, beats per minute 72.5¢1.6 72.0+1.6 74.5+1.7 66.2+0.8°

Comment: The results are shown as Mtm.

2 —p<0.05 comparing with the initial values;
®—p<0.01 comparing with the initial values;
¢—p<0.001 comparing with the initial values.

BP —blood presure; HR — heart rate; FC — fixed combination; A/L —amlodipine/lisinopril; B/H — bisoprolol/hydrochlorothiazide; SBP —
systolic blood pressure; DBP — diastolic blood pressure; PBP —pulse blood pressure.

Table 3. Dynamics of average daily, average daytime, and average night SBP, DBP, and PBP during treatment
with FC A/L and FC B/H

Group FC A/L (n=30) FC B/H (n=30)
Characteristic Initially In the end of observation period Initially In the end of observation period
Average daily SBP, mm Hg 148.8+2.3 127.5+0.9° 150.62.6 131.9+1.4°
Average daily DBP, mm Hg 93.1+1.2 77.9+0.7° 92.9+1.5 77.3+0.9°
Average daily PBP, mm Hg 56.3+1.9 49.6+1.0° 56.9+1.6 54.7+1.0°
Average daytime SBP, mm Hg 153.7+2.4 134.7+0.8° 155.0+2.5 137.9£1.3
Average daytime DBP, mm Hg 96.9+1.3 84.4+0.5 96.5¢1.5 85.3£0.6
Average daytime PBP, mm Hg 56.8+1.7 50.3:0.8° 58.6+1.6 52.6+1.0°
Average nighttime SBP, mm Hg 139.3£2.6 119.421.2° 143.9+3.0 125.711.6°
Average nighttime DBP, mm Hg 85.1+1.7 70.7+1.1° 86.5¢1.9 69.111.3
Average nighttime PBP, mm Hg 53.9+1.9 48.8+1.5 57.5+2.0 56.5¢1.0

Comment: The results are shown as Mtm.
@—p<0,01 comparing with the initial values;

®—p<0,001comparing with the initial values. FC — fixed combination; A/L —amlodipine/lisinopril; B/H — bisoprolol/hydrochlorothiazide;
SBP — systolic blood pressure; DBP —diastolic blood pressure; PBP — pulse blood pressure.

By the end of the observation period all 60 pa-
tients (100%) had reached target levels of office BP
(<140/90 mm Hg]. In the group of FC A/L10 patients
(33.3%) reached it using 5/10 mg dose, and 8 (26.7 %)
and 12 patients (40 %) achieved it using 5/20 mg and
10/20 mg doses, respectively, whereas in the group
of FC B/H 13 patients (43.3%) achieved target lev-
els of office BP using 2.5/6.25 mg dose, 11 patients
(36.7%) and 6 patients (20 %) reached it using 5/6.25
mg dose and 10/6.25 mg dose, respectively. Both
drug combinations were well-tolerated. Cough in the
FC A/L group was registered in 6.7% of cases; pa-
tients of both group episodically reported weakness,
vertigo, headache, but these adverse effects were
rare, did not influence patients’ life quality and did not
require drug withdrawal or dose reduction. No swol-
len ankles and feet, bradycardia or other adverse
effects have been registered. Dynamics of office BP
characteristics and HR during therapy is present in
Table 2.

Office values of SBP, DBP, pulse BP (PBP) were
significantly reduced in both groups. The FC B/H
group demonstrated also significant reduction of
HR (A—8.37£0.99 %, p<0.001). Office levels of SBP

and PBP got more evident reduction in the group of
FC A/L comparing with the group of FC B/H.

BP dynamics registered with 24h BPM are present
in Table 3.

Both groups demonstrated significant reduc-
tion of average daytime SBP, DBP, PBP and average
night SBP and DBP (Table 4). More than that, signifi-
cant reduction of night BPB values was registered in
the group of FC A/L and not in the group of FC B/H
(Figure 2).

SBP variability at daytime significantly decreased
after treatment with FC A/L and FC B/H, and this re-
duction was more evidentin the group of FC A/L (Table
4). More than that, the group of FC A/L was charac-
terized with significant reduction of SBP variability at
night, and DBP variability at daytime and at night.

Discussion
According to known evidences [24], BP variability has
prognostic significance for development of cardio-
vascular and cerebrovascular complications and it is
also associated with TOL.

In particular, K. Eguchi et al [25] demonstrated the
role of SBP and DBP variability during sleep as the in-
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Figure 2. Dynamics of average daily, average daytime, and average night SBP, DBP and PD during treatment with FC A/L and FC B/H.
Comment: 2 — p<0,05 comparing with the initial values; FC — fixed combination; A/L — amlodipine/lisinopril; B/H — bisoprolol/
hydrochlorothiazide; SBP — systolic blood pressure; DBP — diastolic blood pressure; PBP — pulse blood pressure.

Table 4. SBP and DBP variability during treatment with FC A/L and FC B/H

Group FC A/L (n=30) FC B/H (n=30)
Parameter, mm Hg Initially After treatment A Initially After treatment A
SBP variability at daytime 15.4+0.9 12.7+0.5¢ -2.7¢0.7 15.2+0.6 14.50.5° -0.9+0.3¢
SBP variability at night 11.8+0.7 10.7+0.5? -1.2¢0.5 12.5+0.4 12.3+0.4 -0.10.3¢
DBP variability at daytime 11.0£0.6 10.3£0.5 -0.7£0.3 11.9£0.5 11.9£0.6 0.1£0.4°
DBP variability at night 9.4£0.6 8.0+0.4¢ -1.4£0.6 10.1£0.4 10.3£0.4 0.1+0.3f

Comment: The results are shown as M+m.

2 —p<0.05 comparing with the initial values;
®—p<0.01 comparing with the initial values;
¢—p<0.001 comparing with the initial values;
4—p<0.05 between groups;

¢ —p<0.01between groups;

f— p<0.001between groups.

FC — fixed combination; A/L — amlodipine/lisinopril; B/H — bisoprolol/hydrochlorothiazide; SBP — systolic blood pressure; DBP —diastolic

blood pressure; PBP — pulse blood pressure.

dependent predictor of cardiovascular complications
like fatal BS, non-fatal Ml, and sudden death. More
than that, the number of unfavorable cardiovascu-
lar outcomes in the group of patients with increased
SBP variability at night time (12.2 mm Hg and more
according to study protocol) was significantly high-
er. Systematic review and meta-analysis performed
by S.L. Stevens et al [26] demonstrated that elevated
SBP variability at daytime and within 24h correlates
with the risk of general and cardiovascular mortality,
and increased SBP variability during sleep was relat-
ed to the risk of unfavorable cardiovascular events
development.

Correlation between elevated circadian BP vari-
ability and TOL is reported by numerous studies [4, 7,
8, 10, 27-45]. Particularly, it's known that increased
circadian BP variability during sleep and awakening
correlates with LVH [27-32], and with global longitu-
dinal LV 2D strain (LV GLS) [33-35], parameter char-
acterizing deformational and elastic capacity of LV. It
is worth to mention that nowadays LV GLS is recog-
nized as a new RF predicting cardiovascular morbidi-

ty and mortality in general population [46]. In addition
to this, increased SBP and DBP variability identified
with 24hBPM is associated with increased left atrium
dimensions and its remodeling [36, 37]. Interrelation
between circadian BP variability and kidney (AH target
organ) lesions [27, 28, 38, 39] including albuminuria
[27, 28] has been identified. The correlation between
BP variability and vascular lesions has been estab-
lished [4, 7, 30, 40-42]. For example, the ELSA study
(European Lacidipine Study on Atherosclerosis) [4]
demonstrated highly significant correlation (p<0.001)
between SBP and PBP circadian variability and num-
ber of atherosclerotic plaques in carotid arteries and
intima-media thickness. Similar results have been
obtained in other studies [7, 40-42]. G. Schillaci et al
[8] performed multivariance analysis in their study
and established significant correlation between cir-
cadian BP variability and carotid-femoral pulse wave
velocity (CFPWV) that is the «golden standard» of ma-
gistral arteries’ stiffness. Another study [30] identi-
fied correlation between BP variability measured with
24hBPM and arterial stiffness (CFPWV, cardio-ankle
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vascular index (CAVI), ankle-brachial index (ABI), and
biological age of arteries). The last study demonstrat-
ed the role of elevated BP variability in lesions of the
brain as a target organ of AH. Thus, apart from the
above-mentioned [12, 13] role of this parameter as
the BS predictor, its correlation with the presence of
small cerebral vascular lesions in patients with AH
| (independently from BP levels and various clinical
RF) [43, 44] and its association with cognitive disor-
ders [10, 44, 45] have been demonstrated in several
works.

Evaluating parameters of BP variability measured
with 24 BPM during the first stage of the study, we
identified significantly (p<0.001) higher variability of
SBP and DBP at nighttime in the group of patients
with AH. It is necessary to point out once more that
BP variability has been recognized as a new RF for
patients with AH, and, as it has been shown by some
studies [11], it reflects the stiffness of major arteries
thus influencing the risk of complications. It has been
shown that average daytime and average night SBP
and DBP variability parameters can be independent
predictors of development of both cardiac and cere-
brovascular events [12, 14]. Taking into account the
fact that in our study we detected significantly higher
SBP and DBP variability at night time in the group of
patients with AH, it is possible to talk about elevat-
ed risk of cardiovascular complications (CVC] even at
early stages of AH in patients with relatively short du-
ration of the disease.

At the second stage of our study we demonstrated
that FC A/L and FC B/H have high antihypertensive
activity, since all 60 patients (100%) who received
these drugs had reached target levels of office BP.
Our results go along with the other studies [47-53].
Together with this, FC A/L reduced office SBP signifi-
cantly higher comparing with FC B/H. It is necessary
to point out that several works [54-58] demonstrated
the prevalence of SBP impact on CVC development.

We also noticed that the group of FC A/L was char-
acterized with significantly higher reduction of office
and average night PBP comparing with the group of
FC B/H (p<0.05). These data correspond to the results
of the CAFE (Conduit Artery Functional Endpoint,
sub-study in the frame of the ASCOT-BPLA study] —
the largest trial performed in patients with AH tat
evaluated reduction of central (aortal) BP [59]. The
CAFE study involved 2073 patients from 5 centers,
and by the moment of inclusion into sub-study all of
them had reached target BP levels. According to the
results of the above-mentioned sub-study, SBP and

PBP in aorta was significantly lower in the group of
patients who received amlodipine and ACE inhibitors
[59]. Another study [51] evaluated antihypertensive
effects of FC B/H in patients with firstly diagnosed or
untreated AH 1-2 grade (13 patients with AH 1 stage,
19 patients with AH 2 stage; average AH duration was
5.1£0.4 years). In the end all 32 patients reached tar-
get BP levels < 140/90 mm Hg (routine measurement])
and achieved significant reduction of SBP, DBP and
HR. According to 24hBPM results, patients who re-
ceived stable doses of FC B/H for 12 weeks had sig-
nificantly lower SBP, DBP, and PBP levels at daytime,
at night and within 24h. It is important to point out
that PBP has high prognostic significance for CVC de-
velopment. In the SHEP (Systolic Hypertension in the
Elderly Program] study BS risk in elderly patients
with isolated systolic AH correlated with initially el-
evated PBP levels independently from average BP
values [60]. Correlation between PBP levels and
parameters of cardiovascular and coronary mor-
tality was evaluated in one major population study
performed in patients aged 40-69 years in France
[61]. Results of observation on 12631 persons with
normal BP (<140/90 mm Hg) and 6824 patients with
AH (SBP>160 mm Hg and/or DBP>95 mm Hg) were
analyzed. Characteristics of total and cardiovascular
mortality were significantly higher in the subgroups
of patients with higher PBP in men (independently
from initial BP levels) and women with AH. PBP>50
mm Hg was associated with elevation of cardiovas-
cular mortality by 40 % in men with normal BP and by
48% in male patients with AH.

In our study we found out that, although both FC re-
duced significantly SBP and DBP variability at day-
time and at night, FC A/L influenced BP variability at
daytime and at night significantly better than FC B/H.

It is worth to point out that according to the results
of the ASCOT (Anglo-Scandinavian Cardiac Outcomes
Trial-Blood Pressure Lowering Arm) [11], BP vari-
ability (in particular SBP) is considered to be a strong
independent predictor of development of myocardial
infarction and BS independently from SBP changes
during all study period (around 5 years) and from pa-
tients’ age and gender. More than that, increased BP
variability at daytime and at night turned out to be im-
portant for BS development in AH.

I.R. Ersh et al [53] investigated clinical efficacy of
1 and 2 month therapy with FC A/L in outpatients
with AH in observation study. This study included two
groups of patients. The first one consisted of 34 pa-
tients (16 men and 18 women, average age 47+6.8
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years, AH duration 12.6 + 6.2 years) with AH 1-2 grade
who regularly received FC A/L for one year. The con-
trol group included 33 patients (15 women and 18
men, average age 48 + 6.3 years, AH duration 13.4
5.8 years) who took AHA including FC A/L irregularly
in case of BP elevation or in case of deterioration of
their well-being. This group of patients was used just
for the analysis of annual results. Average initial SBP
and DBP values in both groups of patients were 171.1
+ 1.8 mm Hg and 98.2 + 2.3 mm Hg, respectively. The
majority of patients had additional CVC RF and/or as-
sociated clinical conditions: coronary heart disease,
stable angina (I-1l functional class), impaired glucose
tolerance, dyslipidemia, and smoking. In this study it
was found that significant decrease of BP variabili-
ty measured with 24hBPM occurred after 6 months
of regular therapy with FC A/L, and with time these
changes became even more evident.

Itis worth to highlight the X-CELLENT (The Natrilix
SR Versus Candesartan and Amlodipine in the
Reduction of Systolic Blood Pressure in Hypertensive
Patients) [62], that investigated the influence of
candesartan, amlodipine and indapamide on BP re-
duction and BP circadian variability measured with
24hBPM in 577 patients during 3 months. All 3 drugs
effectively reduced BP, but only amlodipine and in-
dapamide significantly lowered circadian BP variabil-
ity. Several other studies [16, 18] demonstrated the
capacity of calcium channel blockers to significantly
reduce BP variability.

Conclusion

Taking into account the results of our study, we can
conclude that the use of FC A/L comparing with FC B/H
contributes to more significant decrease of coronary
and cerebrovascular events’ risk through the mecha-
nisms modulating BP variability at daytime and at night.
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