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Abstract: fixed combinations of antihypertensive medications can improve blood pressure (BP) con-
trol, reduce complications and increase life expectancy. The objective of our study was to analyze the
efficiency of fixed, free and not traditional combinations of antihypertensive medications in the man-
agement of patients with arterial hypertension. 396 patients with hypertension with various degrees of
its severity were examined. The inclusion criteria were the age of patients older than 18 years and the
level of office BP greater than 140/90 mm Hg. Patients were in three observational groups. traditional
free combinations, traditional fixed combinations, and not traditional free combinations. 91 patients
received an unfixed combination of ramipril and hydrochlorothiazide. 132 patients received an unfixed
combination of metoprolol-retard and hydrochlorothiazide. 50 patients were assigned to group with
studying the effect of fixed traditional double and triple combinations of antihypertensive medications.
The last 123 patients with hypertension comprised the group of studying the effect of dihydropyri-
dine and non-dihydropyridine calcium blockers on the degree of BP reduction and the development
of adverse events. The use of metoprolol-retard 100-300 mg per day in patients with mild to moderate
hypertension provided a significant decrease in office BP: SBP/ DBP — 32/18 mm Hg, heart rate (HR) —
18 bpm, ABPM: 24SBP/DBP — 21/13 mm Hg and HR — 7 bpm. Achievement of the target BP 93.6%
office BP and in 84,9% — ABPM. The use of ramipril 10 mg in combination with hydrochlorothiazide
25 mg in patients with mild and moderate arterial hypertension provided a reliable reduction of both
office SBP/DBP — 36,6/17,2 mm Hg and ABPM 24SBP/DBP — 18,9/7,0 mm Hg. The prescribed mono-
therapy of lercanidipine 20 mg or a low-dose combination of lercanidipine 10 mg and diltiazem 120
mg were most effectively tolerated treatment. Combined treatment based on lercanidipine and diltiazem
had similar efficiency as treatment based on monotherapy with lercanidipine, according to both office
and ABPM measurements. Patients taking fixed triple combination of valsartan/hydrochlorothiazide/
amlodipine had decrease 24SBP/DBP — 23.8/20.7 mmHg (p<0,05). This improvement of BP on this
combination was also observed during the day and night period — 27.4/22.6 mmHg and 20.5/18.2 mm
Hg, respectively (p<0.05). Achieved the target blood pressure during ABPM was 77.3% in the group of
fixed double therapy valsartan/amlodipine and 95.2% in the triple combination valsartan/amlodipine/
hydrochlorothiazide. The triple fixed combination of valsartan/ hydrochlorothiazide /amlodipine was
the most effective in lowering blood pressure according to data of office measurement and 24 hours
monitoring. It contributed to the achievement of target blood pressure levels at office measurement —
95.7% and at ABPM — 95.2%.
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Introduction

Treatment of arterial hypertension (AH)
is one of the most important issues of modern
cardiology. This is due to the high prevalence
of hypertension in Ukraine, as well as a large
number of its complications. Since the discovery
of propranolol, beta-blockers have widely entered
the practice of treating cardiovascular diseases,
including hypertension (Kjekshus, 1988; Task
Force Members for 2013 ESH/ESC Guidelines,
2013).

The use of beta-blockers has a beneficial
effect to sinus tachycardia and supraventricular
arrthythmias, coronary heart disease, heart failure
(HF) etc. (Luomanmaéki et al., 1992; Task Force
Members for 2013 ESH/ESC Guidelines, 2013).
Beta-blockers mainly suppress the effects of the
sympathetic nervous system. Its activation causes
peripheral vasoconstriction and reduces kidneys
sodium excretion, which in turn leads to an increase
in volume and pressure within heart ventricles.
Today, there are enough prospective multicenter
studies on the proven effectiveness of beta-blockers
on hypertension. Metoprolol succinate has a long
period of half-life, which allows to prescribe it
once a day.

Multicenter  studies ~ CAPPP, STOP-
Hypertension-2, ALLHAT showed that ACE
inhibitors in patients with hypertension are as
effectiveinreducing mortality from cardiovascular
pathology as thiazide diuretics and beta-blockers
(ALLHAT Officers and Coordinators for the
ALLHAT Collaborative Research Group, 2002;
Hansson, 2000; Hansson, et al., 1999). The last
two named groups of antihypertensive drugs
have proven ability to improve cases (Task Force
Members for 2013 ESH/ESC Guidelines, 2013).
Long-term therapy with ACE inhibitors reduced
the incidence of new cases of diabetes mellitus
(DM) (CAPPP, HOPE) (Hansson, et al., 1999;
Sleight, 2000; Task Force Members for 2013
ESH/ESC Guidelines, 2013). The HOPE trial
evaluated the clinical effectiveness of using ACE
inhibitors in preventing vascular catastrophes
in patients with cardiovascular diseases and

reducing a high risk of complications in cases of
preserved left ventricle (LV) systolic function.
For 4.5 years, patients received ramipril at a
dose of 10 mg/day or placebo in addition to
therapy by aspirin, beta-blockers and calcium
channel blockers. The addition of ramipril to
such therapy reduced the combined incidence
of cardiovascular death and nonfatal myocardial
infarction (MI) and stroke compared to placebo
by 19%, including cardiovascular death by 26%,
MI by 20%, accompanied by a reduction in total
mortality by 17% and the risk of developing HF
by 22% (Task Force Members for 2013 ESH/
ESC Guidelines, 2013).

Accordingto current guidelines for the treatment
of hypertension, most patients require two or more
antihypertensive medications to achieve target BP
levels (Task Force Members for 2013 ESH/ESC
Guidelines, 2013). Such conclusions were made
because of the results of large clinical studies that
demonstrated the necessity for combined therapy
(Matsui et al., 2009; Philipp et al., 2007; Sison,
Assaad-Khalil et al., 2014; Task Force Members
for 2013 ESH/ESC Guidelines, 2013). The fixed
combination reduces the number of pills a patient
has to take and by that improves its compliance.
A meta-analysis of 9 studies that compared the
use of a fixed combination with monotherapy in
the treatment of patients with diabetes mellitus
(DM) and AH showed improvement in 26% of
compliance to treatment with fixed combination
(Pogue et al., 2009; Sawada et al., 2009).

Aim

The objective of our study was to analyze
the effectiveness of fixed, free and not traditional
combinations of antihypertensive medications in
the treatment of patients with AH.

Materials and methods

396 patients with AH with various degrees of
severitywereexamined. Theinclusioncriteriawere
the age of patients older than 18 years and the level
of office BP greater than 140/90 mm Hg. Patients
were in three observation groups: traditional free
combinations, traditional fixed combinations,
and not traditional free combinations. 91 patients
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received an unfixed on the effect on lowering
blood pressure, tolerability and side effects
combination of ramipril and hydrochlorothiazide.
132 patients received an unfixed on the effect on
blood pressure, tolerability and development of
adverse reactions combination of metoprolol-
retard and hydrochlorothiazide. 50 patients were
assigned to group with studying the effect of
fixed traditional double and triple combinations
of antihypertensive medications. The last
123 patients comprised the group of studying
the effect of free not traditional combination
dihydropyridine  and  non-dihydropyridine
calcium channel blockers (CCB) on the degree
of BP reduction and the development of adverse
reactions. Exclusion criteria were patients older
than 80 years, with HF more severe than NYHA 11,
a permanent form of atrial fibrillation, stroke, MI,
mental disorders, cases of anaphylactic reactions
to therapy components in the past 6 months.

All patients underwent office BP measurement,
ambulatory 24 hours blood pressure monitoring
(ABPM) and a biochemical blood test.

Statistical analysis

Statistical processing of the results was
made after creating databases in Microsoft Excel
systems. The mean numbers of examined patients
were determined using the analysis package in
the Microsoft Excel system. All other statistical
calculations were performed using the SPSS 21.0.
The normality of the ranges was determined using
the Shapiro-Wilk test. With a normal distribution
the reliability of the difference in means at the stages
of treatment was determined using a paired sample
test. The reliability of the difference between
groups was determined using an independent
t-test for means after determining the nature of the
distribution of measurements. The efficiency in
groups and the difference in groups by distribution
of presence of one or another characteristic were
evaluated by a dichotomous variable with using
the x2 criteria.

Results

396 patients with hypertension were
examined. We conducted a study of the
antihypertensive effectiveness of metoprolol-
retard used as monotherapy or combination with
hydrochlorothiazide and ramipril as monotherapy
or in combination with hydrochlorothiazide to
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identify the most effective combinations in the
treatment of hypertension and its use in the further
treatment of patients with hypertension. The use
of the retard form of metoprolol in patients with
mild and moderate hypertension once a day for
8 weeks with sufficient antihypertensive efficacy
had good tolerability and safety. According to
ABPM data, it allowed effective reducing level
of BP during the day. With the use of the such
therapy a significant decrease in both maximum
of systolic blood pressure (SBP) and degree of
its increase in the morning hours was observed.
The use of long-acting metoprolol in a dose of
100-300 mg per day in patients with mild and
moderate hypertension provided a significant
decrease in office SBP — by 32 mm Hg, diastolic
BP (DBP) — by 18 mm Hg, HR — by 18 bpm,
as well as 24SBP/DBP — by 21/13 mm Hg and
HR — at 7 bpm. (Table 1). First results were
presented earlier (Sirenko & Rekovets, 2006).
In patients with mild to moderate AH, long-
acting metoprolol in a dose of 100-300 mg (alone
or in combination with hydrochlorothiazide)
contributed to the achievement of the target BP
in 93.6% of patients — office measurement, and
84,9% of patients according to ABPM. There was
a significant decrease in the variability of SBP
and DBP according to ABPM during treatment
with long-acting metoprolol, as well as percent
time elevation (PTE) and hyperbaric area index
(HBI), mean 24-hours period BP, mean day
and night BP. (Table 2). Therapy with long-
acting metoprolol (alone or in combination with
hydrochlorothiazide) was safe and well tolerated
by patients. The use of long-acting metoprolol
once a day in patients with mild and moderate
hypertension provided a reliable and equable
decrease in SBP and DBP throughout the day,
including the morning hours. It contributed to a
reliable decrease in the maximum level of SBP
by 29 mm Hg (p<0.001) and the degree of its
increase in the morning hours from 60.9 = 1.9 to
50.5 + 1.7 mm Hg (p<0.05). The dynamics of the
decrease in the rate of maximum SBP increase in
the morning hours (11.21 £0.85and 11.15 + 1.02)
was unreliable. The absence of a decrease in the
speed of the morning blood pressure rise in our
study can be explained by the fact that the its
initial mean value was not high.
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Table 1. Dynamics of mean office SBP, DBP and HR during taking metoprolol-retard both
monotherapy and in combination with hydrochlorothiazide (M + m).

Initiation 10 days 20 days 30 days 60 days
SBP, mm Hg 161,4+0,9 143,1 +£1,2* 135,3 £ 1,0* 130,9 £ 0,9* 129,4 +0,7*
DBP, mm Hg 97,5+£0,7 86,7 £ 0,9* 83,2+ 0,7* 81,3 +0,6% 79,2 £0,5%
HR, bpm 82+1,2 70,5 £ 0,9* 67 £0,8% 65,1 £0,7* 63,8+ 0,6*

Notes: * — reliability of difference between groups P<0,05; SBP — systolic blood pressure, DBP — diastolic blood
pressure, HR — heart rate, bpm — beats per minute.

Table 2. Dynamics of numbers of ABPM BP and HR during raking metoprolol-retard (M + m)

Indicator Measurement units Initially n=118 After 60 days n=118
24SBP mm Hg 1454+ 1,2 1242 +1,04*
24DBP mm Hg 86,9+1,1 74,1 +£0,82%
24HR bpm 75,7+0,9 68,4 +0,76*
24SBP SD mm Hg 16,3+0,4 12,4 £ 0,34*
24DBP SD mm Hg 13,3+0,3 13,3+1,74
24SBP DI % 10,6 £ 0,6 10,0+ 0,6
24DBP DI % 15,4 +0,7 15,2 +0,77
24SBP Hldx % 66,3+1,9 26,2+2,11*
24DBP HIdx % 46,5+2.5 18,8 +1,82*
24SBP Hlpt mm Hg x h. 302,6 £17,9 79,8 +£9,86*
24DBP Hlpt mm Hg x h. 140,7 £ 11,6 39,0 £4,7*
Day SBP mm Hg 149,9 + 1,2 127,3 £1,12%
Day DBP mm Hg 90,2+ 1,1 78,1 £0,83%*
Day HR bpm 79,6 1,0 72,2+ 0,77*
Day SBP SD mm Hg 16,1 +£0,4 12,2 £0,24*
Day DBP SD mm Hg 12,6 £0,3 10,5 +0,3
Day SBP Hldx % 64,5+2,1 22,0+2,18*
Day DBP Hldx % 49,7127 18,6 £ 1,79*
Day SBP Hlpt mm Hg x h 277,4+£173 65,0+9,21*
Day DBP HlIpt mm Hg x h 151,9+12,3 41,4 +£5,62%
Night SBP mm Hg 1354+1,5 114,6 £ 1,17*
Night DBP mm Hg 774+1,2 65,8 £0,88%*
Night HR bpm 68,4+0,9 62,9 +0,84*
Night SBP SD mm Hg 142 +0,4 11,1 +0,31*
Night DBP SD mm Hg 11,4+£0,3 9,1£0,3
Night SBP Hldx % 70,2 +23 32,9 +2,55%
Night DBP Hldx % 39,1+£2,8 17,3 £2,06*
Night SBP Hlpt mm Hg x h 3222 +25,1 96,0 + 12,63*
Night DBP Hlipt mm Hg x h 107,2+ 12,2 34,2 +£4,53%

Notes: * — reliability of difference between groups P<0,05, 24 — measured throughout full 24 hours period,

Day — measured throughout day, Night — measured throughout night, SBP — systolic blood pressure, DBP —
diastolic blood pressure, HR — heart rate, SD — standard deviation, bpm — beats per minute, HIdx — percent time
BP elevation, HIpt — hypertonic area index.
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The use of ramipril (10 mg) in combination
with hydrochlorothiazide (25 mg) in patients
with mild and moderate hypertension provided a
reliable reduction of both office SBP/DBP — by
36,6/17,2 mm Hg, and also 24SBP/DBP — by
18.9/7.0 mm Hg respectively (P<0.001) (Table 3).
In patients with mild and moderate hypertension, the
target BP was reached in 85.7% of cases according
to office measurement data, and in 74% of cases
according to ABPM data. According to the ABPM
data there was a significant decrease in HIdx and
Hlpt for SBP and DBP, both during the 24 hours
period and during the day and night periods,
during treatment with ramipril in combination with
hydrochlorothiazide. First results were presented
earlier (Sirenko, Andriyevskaya, et al., 2007).

We used a fixed-combination study to identify
the efficacy of hypertension treatment and
exploration of its effect on BP. 50 patients with
moderate and severe hypertension were included in
the study. The mean age of the patients was 54.9 +
1.8 (in range 25-75) years. The mean body weight
was 92.4 + 2.6 kg. The average body mass index
(BMI) was 31.2 + 0.7 kg/m?*. The mean numbers of
office SBP and DBP at the beginning of the study
were 161.7 + 1.8 mm Hg and 98.5 + 1.4 mm Hg
respectively. The mean HR was 70.7 £ 1.4 bpm.
Initially, 25 patients (50%) received a double fixed
combination of valsartan/amlodipine 5/160 mg
once a day and 25 patients (50%) received a
triple fixed combination of valsartan/amlodipine/
hydrochlorothiazide at a dose of 5/160/12.5 mg
once a day. First results was presented earlier
(Rekovets, Sirenko, Torbas, Kushnir, & Primak,
2020).

During taking valsartan/amlodipine therapy
the decrease in office SBP at the 1 month,
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2 months, and 3 months was 19, 34 and 35 mm Hg
respectively, p<0.05 for all values. During taking
triple combined therapy of valsartan/amlodipine/
hydrochlorothiazide, the reduction of office SBP
at the 1 month, 2 months, and 3 months was 15,
34, 42 mm Hg respectively, p<0,05 for all values.
In the group of taking double therapy, the target
office BP was achieved in 90.9% of patients,
in the group of taking triple combination —
in 95.7% of patients. While we analyzed the
dynamics of BP during ABPM in patients taking
the double combination of valsartan/amlodipine
in comparison with the triple combination of
valsartan/amlodipine/hydrochlorothiazide, — we
found a reliable significant decrease in ABPM
SBP/DBP during taking valsartan/amlodipine
therapy — 18.0/16.1 mm Hg, (p<0,05) and during
the day and night periods — 19.4/17.8 mm Hg
and 17.0/12.1 mm Hg, respectively, p<0,05
for all values. More prominent findings were
observed during taking triple combined therapy of
valsartan/amlodipine/hydrochlorothiazide. Thus,
the reduction of ABPM SBP/DBP after 3 months
of therapy was 23.8/20.7 mm Hg, and the
reduction of BP during the day and night periods
was 27.4/22.6 mm Hg and 20.5/18.2 mm Hg,
respectively, p<0.05 for all values (Figure 1).

Achieving the target BP level during ABPM
was 86% in the group as a whole. In the group
of taking dual therapy valsartan/amlodipine, the
achievement of target ABPM BP was 77.3%. In
the group of taking triple combination valsartan/
amlodipine/hydrochlorothiazide - 95.2% of
patients. Therefore, the triple fixed combination
was more effective in reducing BP at office
measurement and at ABPM after 3 months of
treatment.

Table 3. Dynamics of office BP during taking ramipril
(M +m), (n=91)

Initiation 1 day 14 days 30 days 60 days
SBP, 163444096 | 165414098 | 145864097 | 13627+ 1,05% | 128,79 +0.82%
mm Hg
DBP, 9570+ 1,16 | 9642+ 1,18 | 86.63+0,75% | 82.98+073* | 7921+ 0,58*%
mm Hg
bH;’] 7428 + 0,71 7469+0,68 | 7149+072% | 7020+0,76% | 71,04+ 0,78*

Note: * — difference is reliable compared with first day of observation P<0.001.
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Dynamics of BP during ABPM

Val/Aml Val/HZTZ/Aml
SAP 3 months SAP 3 months

Val/Aml
DAP 3 months

Val/HCTZ/Aml
DAP 3 months

-10

-15

-20

-25

W24 h. Night
* — p<0,05 compared with initiation of treatment

Figure 1. Dynamics of ABPM BP during
taking fixed double or triple combination of
antihypertensive medications valsartan/amlodipine
(Val/Aml) and valsartan/hydrochlorothiazide/
amlodipine (Val/HCTZ/Aml).
Notes: BP — blood pressure, ABPM — ambulatory
24 hours blood pressure monitoring, SBP — systolic
blood pressure, DBP — diastolic blood pressure.

Day

123 patients with mild and moderate
hypertension (mean level of SBP/DBP
149.12/91.92 £+ 1.42/0.93 mm Hg) were included
in group of defining influence of free not
traditional combinations of dihydropyridine and
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non-dihydropyridine CCB (Table 4). Patients
were divided into six groups. A total number of
102 patients (59 men, 43 women) underwent
complete initial and followed-up examination
during taking therapy. The mean age of the
patients was 52.37 = 0.97 years, the mean duration
of hypertension was 5.49 + 0.30 years, and the
treatment period was 1 month. According to
office  BP measurement, combined treatment
based on lercanidipine and diltiazem was as
effective as treatment based on monotherapy with
lercanidipine or diltiazem respectively. In the
group of taking diltiazem 240 mg, office SBP/DBP
significantly decreased by 9.94/9.89 mm Hg.
In the group of taking lercanidipine 20 mg is
decreased by 12.35/8.18 mm Hg, in the group
of taking combination of lercanidipine 20 mg/
diltiazem 240 mg — by 12.75/8.19 mm Hg, in
the group of taking combination of lercanidipine
10 mg/diltiazem 240 mg — by 11.60/8.33 mm Hg,
in the group taking lercanidipine 10 mg/diltiazem
120 mg — by 11.68/9.84 mm Hg, in the group
taking lercanidipine 20 mg/ diltiazem 120 mg —
by 13.88/9.76 mm Hg (Table 5). That means all
selected treatment options were equally effective
in reducing office BP. First results it was presented
earlier (Sirenko, Rekovets, & Dobrokhod, 2016).
The same result was obtained according to
the data of ABPM. According to it, combined
treatment based on lercanidipine and diltiazem was
as effective as treatment based on monotherapy
with lercanidipine or diltiazem respectively. In
the group of taking diltiazem 240 mg group,
ABPM SBP/DBP was significantly decreased
by 11.92/7.22 mmHg, in the group of taking
lercanidipine 20 mg — by 8.65/9.06 mm Hg, in
the group of taking combination lercanidipine
20 mg/diltiazem 240 mg — by 6.10/6.94 mm Hg,
in the group of taking combination lercanidipine
10 mg/diltiazem 240 mg — by 8.96/5.54 mm Hg,
in the group taking lercanidipine 10 mg/diltiazem
120 mg combination — by 7.21/5.47 mm Hg, in the
group taking lercanidipine 20 mg/diltiazem 120 mg
combination — by 6.81/7.89 mm Hg. That means all
selected treatment options were equally effective
in terms of reducing daily BP. Achieving target
levels of office BP and BP measured by ABPM
was similar in all treatment groups. In the group
of taking diltiazem 240 mg, both office BP and BP
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measured with ABPM were achieved in 72.23% of
patients. In the group of taking lercanidipine, both
office BP and ABPM BP were achieved in 76.47%

Table 4. Clinical and demographic characteristics
of examined taking not traditional combinations
patients, n=102, (M £ m, n, %)

Indicator Value
Men, n (%) 59 (57,84%)
Women, n (%) 43 (43,16%)
Height, m 1,72 +£0,01
Weight, kg 85,86 + 1,20
Age, years 52,37+ 0,97
BMI, kg/m2 29,14+ 0,36
Duration of hypertension, years 5,49 £ 0,30

Smoking, n (%)

22 (21,57%)

Alcohol use, n (%)

45 (44,12%)

Office SBP, mm Hg 150,37 +£ 0,89
Office DBP, mm Hg 91,91 + 0,68
Office HR, bpm 67,78 £ 1,00
ABPM SBP, mm Hg 139,08 + 0,60
ABPM DBP, mm Hg 84,29 + 0,85
ABPM PBP, mm Hg 54,96 + 0,81
ABPM HR, bpm 68,76 + 0,96
HRV (LF/HF during 24 hours) 2,74+ 0,18
HRV (LF/HF during day) 3,19+0,21
HRV (LF/HF during night) 2,37+0,14
Cholesterol, mmol/l 6,22 +0,12
Triglycerides, mmol/l 1,77+ 0,13
HDL cholesterol, mmol/l 1,24 £ 0,02
LDL cholesterol, mmol/l 4,14+0,10
VLDL cholesterol, mmol/l 0,80 + 0,06
Al 4,15+0,15

Normal weight —n (%)

10 (9,80%)

Overweight — n (%)

57 (55,88%)

Obesity, class I —n (%)

28 (27,45%)

Obesity, class II —n (%)

7 (6,86%)

Notes: BMI — body mass index, SBP — systolic blood
pressure, DBP — diastolic blood pressure, PBP — pulse
blood pressure, HR — heart rate, bpm — beats per
minute, ABPM — ambulatory 24 hours blood pressure
monitoring, HRV — heart rate variability, HF — higher
frequencies, LF — lower frequencies, Al — atherogenic
index, HDL — high-density lipoprotein, LDL — low-
density lipoprotein, VLDL — very low-density
lipoprotein.

ISSN 2786-6661
eISSN 2786-667X

of patients. In the group of taking lercanidipine
20 mg/diltiazem 240 mg combination, the target
office BP was achieved in 56.25% of patients, and
the target ABPM BP — in 62.50% of patients. In
the group of taking lercanidipine 10 mg/diltiazem
240 mg combination, the target office BP was
achieved in 66.67% of patients, and the target
ABPM BP - in 73.34% of patients. In the
group of taking lercanidipine 10 mg/diltiazem
120 mg combination, the target office BP was
achieved in 52.63% of patients, and the target
ABPM BP — in 78.95% of patients. In the group
of taking lercanidipine 20 mg/diltiazem 120 mg
combination, the target office BP was achieved in
82.35% of patients, while the target ABPM BP —in
52.94% of patients. There was no negative effect of
all treatment options on the levels of the blood lipid
spectrum. There was no significant effect of either
monotherapy with diltiazem, monotherapy with
lercanidipine or their combinations on changes
in HR variability. The prescribed treatment was
most effectively tolerated by patients in cases of
taking monotherapy with lercanidipine 20 mg or a
low-dose combination of lercanidipine 10 mg and
diltiazem 120 mg.

21 patients (17.07%) were excluded from the
study of not traditional combinations due to the
development of adverse reactions. In the group of
taking diltiazem monotherapy, 2 patients (1.63%)
withdrew due to the development of headache.
In the group taking lercanidipine monotherapy
reasons of withdrawing of 3 patients (2.44%) were
the following: palpitations and facial flushing in
2 of them, and edema of the lower extremities
in 1 patient. In the group of taking combination
of 20 mg lercanidipine and 240 mg diltiazem,
withdrawal was observed in 6 patients (4.88%):
3 of them developed headache and facial redness,
2 — swelling of the lower extremities, and 1 —
skin itching. In the group of taking combination
of 10 mg lercanidipine and 240 mg diltiazem,
withdrawal was observed in 5 patients (4.06%):
3 of them developed headache and facial redness,
2 —edema of the lower extremities and skin itching.
In the group of taking combination of 10 mg
lercanidipine and 120 mg diltiazem, withdrawal
due to headache was observed in 2 patients
(1.63%). In the group of taking combination
of 20 mg lercanidipine and 120 mg diltiazem,
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Table 5. Dynamics of numbers of office BP and HR

in groups of taking not traditional combinations, (M £ m)
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| Initiation of treatment |

End of treatment

Diltiazem 240 mg (N=18)

Office HR, bpm 73,17 £2.21 68,44 +£2,20

Office SBP, mm Hg 149,17 £ 1,73 139,22 £2,03%*

Office DBP, mm Hg 91+1,44 81,11 £2,27*%*

Lercanidipin 20 mg(N=17)

Office HR, bpm 63 +2,28 65,65 +2,47

Office SBP, mm Hg 149,59 + 1,94 137,24 & 3,84**

Office DBP, mm Hg 91,76 £ 1,48 83,59 + 2,64**
Lercanidipin 20 mg Diltiazem 240 mg (N=16)

Office HR, bpm 67,31 +1,93 68,13 £ 1,758

Office SBP, mm Hg 150,81 +2.4 138,06 + 3,1**

Office DBP, mm Hg 90,69 + 0,77 82,5 +1,3**
Lercanidipin 10 mg Diltiazem 240 mg (N=15)

Office HR, bpm 74,73 £2,81 71,13 £1,99

Office SBP, mm Hg 150,93 + 1,62 139,33 £ 1,82%*

Office DBP, mm Hg 92,2 +1,32 83,87 £1,53**
Lercanidipin 10 mg Diltiazem 120 mg (N=19)

Office HR, bpm 66,26 = 1,52 65,26 £ 1,14

Office SBP, mm Hg 151,84 £2,57 140,16 + 1,82%*

Office DBP, mm Hg 93,42 + 2,03 83,58 £ 1,72%*
Lercanidipin 20 mg Diltiazem 120 mg (N=17)

Office HR, bpm 62,88 £2,67 64,29 +£2,3

Office SBP, mm Hg 149,88 £ 2,62 136 £+ 2,49%*

Office DBP, mm Hg 92,24 £2.37 82,47 £ 2,36**

Total (N=102)

Office HR, bpm 67,78 £ 1 67,04 £ 0,82

Office SBP, mm Hg 150,37 £ 0,89 138,36 + 1,05%*

Office DBP, mm Hg 91,91 £ 0,68 82,83 £ 0,82%*

Notes: SAP — systolic blood pressure, DAP — diastolic blood pressure, HR — heart rate, bpm — beats per minute,
*— p<0,05 reliability of findings compared with initiation of treatment, ** — p<0,01 reliability of findings
compared with initiation of treatment.

withdrawal was observed in 3 patients (2.44%):

and urticarial lesions,

erythema multiforme,

they experienced headache, palpitations, and facial
flushing. Our study for the first time demonstrated
the possibility of a combination of dihydropyridine
and non-dihydropyridine calcium blockers in the
treatment of hypertension.

Common side effects of diltiazem include
dizziness, headache and swelling. The most
common skin reactions include exanthematous

Stevens-Johnson syndrome and acute generalized
exanthematous  pustulosis.  Photodistributed
hyperpigmentation is a rare side effect of diltiazem
with fewer than twenty cases reported in the
literature. It is most often associated with extended-
release forms of diltiazem and can appear months
or years after starting the drug. Its most common
localization is face, neck, forearms and chest. The
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pattern of hyperpigmentation can be one-piece or
reticulated. Diltiazem-associated photodistributed
hyperpigmentation is more common in patients
with Fitzpatrick skin phototypes V and VI than
in patients with lighter skin types, also more
frequently in women than men. The mean age at the
time of application is 65 years. Patients with post-
treatment hyperpigmentation may report a history
of itching, burning, redness, or other rash prior to
hyperpigmentation. The pathogenesis of diltiazem-
associated photodistributed hyperpigmentation is
unknown, but is thought to involve the absorption
of solar radiation by diltiazem, leading to the
formation of free radicals, the binding of reactive
intermediates to cellular proteins and DNA, and
the release of erythrogenic and pigment mediators.
Discontinuation of diltiazem is important in the
management of diltiazem-related photodistributed
hyperpigmentation. Hyperpigmentation has not
been reported with other calcium channel blockers
such as nifedipine and verapamil. Such a unique
side effect was not detected in our study.

Discussion

Obtained results reveal effectiveness of the
therapy taken by patients. It can be compared with
the data of other researchers. Thus, according to
a 4-week multicenter, randomized, double-blind
study, ramipril at a dose of 2.5 mg once a day redu-
ced office BPby 26.9/14.8 mm Hg, and mean ABPM
SBP and DBP by 10/7 mm Hg (Dahlé6f, Hansson, et
al., 1993; Dahlof, Lindholm, et al.,1991). Slightly
larger numbers of BP reduction in our observation
can be explained by the higher dose of used
ramipril. The low incidence of adverse reactions
(5.5%) in our study was comparable to other data
in the literature, where it was 3.1-6.2% of cases,
also in some studies it was comparable to placebo
(DREAM Trial Investigators, 2006; Johannesson,
et al, 1993; Mallat, Itani, & Tanios, 2013). The
high efficacy and safety of prescribing low doses
of ramipril (2.5-5 mg) during the treatment of
hypertension was confirmed in the large-scale
(n=8261) CARE study, where general practitioners
prescribed this medication for 8 weeks. 86% of
patients in the general group achieved a DBP of
less than 90 mm Hg, and 70.4% of patients with
isolated systolic hypertension had SBP reduced
to less than 140 mm Hg (Kaplan, 2006). In the
RACE study with using ramipril at a dose of
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2.5 mg/day the same antihypertensive efficacy
was noted as with using atenolol 50 mg once a day
(Dahlof, Hansson, et al., 1993; Dahlof, Lindholm,
et al., 1991). Basic studies on the antihypertensive
effectiveness and safety of ramipril in patients
with mild and moderate hypertension proved its
feasibility as optimal medication in such patients
(Burris determined the 24-hour BP profile when
ramipril was prescribed; Koenig compared the
effectiveness of ramipril and lisinopril; Nami
compared the effectiveness of using different doses
of ramipril and lisinopril, enalapril and quinapril; in
CARE research there was studied the effectiveness
of using ramipril in clinical practice; in RACE,
HYCAR, PART-2 resecarches there was studied the
effect of ramipril on left ventricular hypertrophy)
(Dahlof, Hansson, et al., 1993; Kaplan, 2006;
Marre et al., 2004; Pogue, et al., 2009; Task Force
Members for 2013 ESH/ESC Guidelines, 2013).

Therefore, the use of ramipril at a dose of
10 mg as monotherapy or in combination with
hydrochlorothiazide 25 mg/day in patients with
mild and moderate hypertension during 2 months
of treatment provided notable antihypertensive
efficacy of the treatment, which is well tolerated
and convenient for single administration. Effective
control of BP and a high level of achievement of
target BP numbers with using ramipril together with
good tolerability of treatment and its once-a-day
administration confirm the feasibility of prescribing
ramipril as a drug of first choice in the treatment
of patients with mild and moderate hypertension
(Dahlof, Hansson, et al., 1993; Task Force Members
for 2013 ESH/ESC Guidelines, 2013).

It should be emphasized that according to
both office and ABPM BP findings the effect of
metoprolol-retard therapy increased throughout the
study period. On the one hand, this is explained by
the fact that the dose of the drug increased during
titration. On the other hand, there is a slow release
of the medication due to the unique structure of the
tablet, which results in increase of the effectiveness
during the first 4-12 weeks of treatment during long-
term therapy. The addition of hydrochlorothiazide
to metoprolol-retard significantly improved BP
control and increased the number of patients who
achieved BP targets.

It is known that BP control in the morning
can provide additional benefits in the treatment of
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patients with hypertension: it can reduce the risk of
developing cardiovascular complications (Assaad-
Khalil, & Nashaat, 2016; Genth-Zotz, et al., 2000;
Johannesson, et al, 1993; Sawada et al., 2009;
White, 2001). It is important to emphasize that the
longer the duration of action of the antihypertensive
drug, the better the level of BP will be controlled
in the morning hours. One of the mechanisms
responsible for the morning increase in BP is an
increase in the activity of the sympathetic nervous
system, so the use of long-acting beta-blockers for
this objective is pathogenetically justified (Boggia
et al.,, 2007; Kjekshus, 1988; LaPalio, Schork,
Glasser, & Tifft, 1992).

Not all antihypertensive medications planned
by manufacturers for once-a-day administration
provide optimal BP control in the morning hours.
Received data convincingly prove that the use of
the studied retard medication metoprolol 1 time
per day made possible reducing the level of BP in
the period from 6 to 12 hours (a day after taking the
drug) to the same level as mean during the 24 hours
or in the active and the passive period (Kjekshus,
1988; LaPalio, Schork, Glasser, & Tifft, 1992). In
addition, the reduction of the maximum SAP peak
in the morning hours by an average of 29 mm Hg
made possible reducing its mean numbers in the
group to 144.8 mm Hg. That is only 5 mm Hg
above the limit level of BP. Important finding,
in our understanding, is decreasing in the level
of SBP increase in the morning hours by more
than 10 mm Hg, which also indicates the reliable
influence of the studied medication on the possible
pathogenetic mechanisms of this process — the
activation of the sympatho-adrenal system (Khan,
etal. 2014; LaPalio, Schork, Glasser, & Tifft, 1992;
Lash et al., 2006; Lins, et al., 2011; Luomanmaki,
et al. 1992).

Thus, the use of the extended-release form of
metoprolol in patients with mild and moderate
hypertension once a day for 8 weeks with sufficient
antihypertensive efficacy had good tolerability
and safety. According to ABPM data it allowed
to effectively reduce the level of BP throughout
24 hours, as in daytime as well as in the morning.
During taking such therapy a significant decrease
in the maximum level of SBP and the degree of
its increase in the morning hours was observed
(LaPalio, et al., 1992; Philipp, et al., 2007).
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In the randomized, prospective, open-label
study VALISH (Valsartan in Elderly Isolated
Systolic Hypertension; n = 3260, mean follow-up
3.07 years), it was shown that in elderly patients
(age 70-84 years, mean age 76.1 years) with
isolated systolic hypertension valsartan in a daily
dose 0f 40-80 mg in monotherapy or in combination
with other hypotensive agents (calcium blockers,
diuretics) allows to ensure effective BP control
and is quite safe (Assaad-Khalil, & Nashaat, 2016;
Ogihara, et al., 2010; Oparil, et al., 2011; Sawada
et al., 2009). According to W.C. Cushman et al. the
combination of valsartan and hydrochlorothiazide
provides better BP control in elderly patients with
isolated systolic hypertension than each component
alone (Khan, et al., 2014; Krio, et al., 2017; Matsui,
et al., 2009).

Similar results were obtained in the
randomized, double-blind ValVET trial. It was
established that in elderly patients with systolic
arterial hypertension the combination of valsartan
with hydrochlorothiazide (160/12.5 mg) more
effectively reduces BP after 4 weeks of therapy
than the use of each of the this components as
monotherapy (Duprez, et al., 2011; Kafrawy et al.,
2014; Sison, Vega, Dayi, Bader, & Brunel, 2018).

The efficacy of a fixed double valsartan/
amlodipine combination has been extensively
studied in many randomized trials. Therefore,
13 large studies were conducted involving more
than 60,000 patients in 26 countries of the world
(Alleman,etal.,2008; Baser,Andrews, Wang, & Xie,
2011; Boggia, et al., 2007; Boutouyrie, Achouba,
Trunet, & Laurent, 2010; Calhoun, Crikelair, Yen,
& Glazer, 2009; Calhoun, Lacourciére, Crikelair,
Jia, & Glazer, 2013; Destro, Luckow, Samson,
Kandra, & Brunel, 2008; Flack, et al., 2009). The
effectiveness of the triple fixed combination of
valsartan/amlodipine/hydrochlorothiazide in one
tablet has been proven in 5 large randomized trials
including 1500 patients with elderly age, obesity,
diabetes and ethnical diversion. There were also
2 large studies (EXCITE and SIMPLIFY) of
a fixed combination of valsartan/amlodipine/
hydrochlorothiazide in one tablet in 14 countries of
the world in 8000 patients (Mayer-Hamblett, et al.,
2023; Schrader, et al., 2006; Sison, Assaad-Khalil,
et al., 2014; Waeber, & Ruilope, 2009; Weycker,
2008; White, 2001).
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In our study the achievement of the target level Limitations of study
of BP during taking fixed triple combination was Study is single-centered.
more than 95% both with its office measurement Perspective

and ABPM. Thereby, our study showed the high Further studies of treatment strategies for
efficiency of fixed combinations in the treatment of patients with hypertension with different fixed

patients with hypertension. combinations and multicenter studies.
Conclusions Financing
1. The triple fixed combination of valsartan/ This research did not receive external funding.
HCTZ/amlodipine was more effective in reducing BP Conflict of interests
according to its office measurement and ABPM after 3 There are no conflicts of interests.
months of treatment, contributing to the achievement Consent to publication
of target BP levels at office measurement — in 95.7%, All authors have read the text of the article and
at ABPM — in 95.2% of patients. gave consent to its publication.

2. The best tolerability and effectiveness ORCID ID and Autor contributions
was in patients who received monotherapy with 0000-0002-4091-4910 (A, E, F) Sirenko Yuriy
lercanidipine 20 mg and a low-dose combination 0000-0002-3925-2948 (B, C, D, E) Rekovets
of lercanidipine 10 mg and diltiazem 120 mg, so Oksana
such therapy can be recommended for use. (D) Progonov Sergey

3. The use of long-acting metoprolol in a A—Research concept and design, B—Collection
dose of 100-300 mg once a day in patients with and/or assembly of data, C — Data analysis
hypertension ensured a reliable and equable and interpretation, D — Writing the article, E —
decrease in SBP and DBP throughout the day, Critical revision of the article, F — Final approval
including the morning hours. of article
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BuBueHHs BIUIMBY Pi3HUX cTpaTeriii MeAUKAMEHTO3HOI0 JIIKYBaHHS
y Nali€HTIB i3 apTepiajbHOIO TinepTeH3ico
PexoBenn Oxcana, Cipenko IOpiii, [Iporonos Cepriii
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MEIUYHUX HAyK YKpaiHu»».
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Anomauia: eukopucmanus (HikcosaHux KoMOIHAYill AHMU2INEPMEH3UBHUX NPENnaApamis Modice
nokpawumu xkoumpons AT ma 3meHuieHHs ycKIaonens i 30invulenns mpuganocmi scumms. Memoio
HAWio20 00CHiONCeHHs OVII0 NPOaHanizysamu epekmusHicmy (PIKCOBAHUX, GLILHUX MA HEMPAOUYTIIHUX
KOMOIHayitl anmueinepmeH3usHUX npenapamia y nikyeanni nayienmie iz AI” Obcmedsrceno 396 nayicumis
i3 apmepianvHol 2inepmeH3icio pizHoco cmynens msaxckocmi. Kpumepismu exawouenus Oyau 6ix
nayienmie cmapuie 18 poxie ma pieenv ogicnoco AT oinvue 140/90 mm pm cm. Ilayienmu 6y 6
MPLOX 2PYNAX CNOCMEPENHCeH S MPAOUYIIHI 8LIbHI KOMOIHAYTT, mpaouyitni gikcosani kombiHayii ma
Hempaouyiini 6inbHi kombinayii. 91 nayienm 3 Al wo ompumyeanu Heghikcosary KomoiHayiro paminpuiy
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ma eiopoxnopmiazudy, 132 nayiecumu 3 AI, wo ompumyeanu neghikcosany KomoOIHaAyir0 Memonponoy-
pemapo ma 2iopoxnopmiasud, 50 nayienmis 0115 8USUEHHsL 8NIUBY (DIKCOBAHUX MPAOUYTIIHUX NOOBIUHUX
ma nompiuHux Komoinayiu anmueinepmensusnux npenapamie; 123 nayienmu 3 Al 6 epyny eusyenHs
BNAUBY OULIOPONIPUOUHOBUX | HEOULIOPONIPUOUHOBUX AHMALOHICIIE KANbYIIO HA CHYNIHb 3HUNCEHHS.
apmepianbHo20 MUCKy ma po3eumox noOIYHUX pearyiu. Bukopucmanna memonponony npononeoeanoi
0ii 6 003i 100-300 me Ha OeHb Y X60pUX HA M'AKY mMa NOMIPHY apmepianvbHy 2inepmensito 3a0e3neuysano
oocmosipre 3nudxcenus sk opicnoeo CAT — na 32, JJAT — na 18 mm pm.cm., YCC — na 18 yo.xs., max i
cepedtb000006020 CAT —na 21, JIAT — na 13 mm pm.cm. ma YCC — na 7 y0.X8 ma cnpusiio 00CASHEHHIO
yinbosozo AT 93,6% — 3a oanumu oghicnozo sumiprosanns, a 3a oanumu JJMAT — 84,9%. Bukopucmanms
paminpuny (10 me) y xombinayii 3 eiopoxnopmiasudom (25 m2) y Xeopux 3 M'aKo0 ma nOMIpHOO
apmepianpHolo 2inepmen3sicio 3a06e3neyysano docmosipue 3uudcennss ax ogicnoeo CAT — na 36,6 ma
AT — na 17,2 mm pm.cm. mak i CAT24 — na 18,9 i J[AT24 — na 7,0 mm pm.cm. Ilpusnauene nikysanms
HaUOIbUL eheKMUBHO NePEeHOCUNOCS XBOPUMU, U0 NPUUMATU MOHOmepaniio lepkanioininom 20 me abo
HU3bK000308) KoMmOiHayiio nepxkanioinin 10 me ma ounmiazem 120 me. 3a oanumu oghicnoco ma 00608020
Mouimopyeannsagumiprosants AT kombOiHosane NIKY8AHHA HA OCHOBI NePKAHIOINIHy i ounmiasemy 0o
make Jc egexmueHe, K i NIKYBAHHS HA OCHOGI MOHOmMepanii nepxauioininom i ourmiazemom. Ha
poni ixcosanoi nompitinoi kombinayii sancaman/I' XT3/amnoounin 3nusncenns 24CAT//JAT ckrano —
23,8/20,7 mm pm.cm., a 3uudxcenns AT 3a oennuii ma HiyHui nepioou cmarosuno — 27,4/22,6 mm pm
cm., ma — 20,5/18,2 mm pm cm 6ionosiono (p<0,05) ons ycix snauens. JJocaenenns yinbosoeo pisua AT
npu 000080My MOHIMOPYBAHHI CKIANO 6 epyni Qikcosanoi nodsiliHoi mepanii aicapmua/amioounin —
77,3%, 6 epyni nompitinoi kombinayii eancapmua/amnoounin/2iopoxropmiazud — 95,2% nayienmis.
IHompiiina ghixcosana kombinayisa earcapman/I XT3/amnoounin Oyna camor egheKmugHo0 8 3HUNCEHHI
AT npu ogicnomy eumiprosanni ma npu 006060My MOHIMOPYBAHHI, WO CRPUSILO OOCACHEHHIO YITbOBUX
pisnie AT npu oghicnomy eumiprosanni — 95,7%, npu JIMAT — 95,2%.

Karouosi cioBa. Amiionumin, aprepiajibHa TiepTEH3is, BajcapTaH, TAPOXJIOPTIa3ua, JUITIa3eM,
KOMOiHOBaHa Tepartisi, JepKaHiAUIiH, METONIPOJION-PETaP, PAMINpPHIL.
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