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Hypertension is a cardiovascular disease defined
by an elevated systemic blood pressure (BP) [1]. This
devastating disease afflicts 30—40% of the adult
population worldwide. The disease burden for hyper-
tension is great, and it greatly increases the risk of car-
diovascular morbidity and mortality [2]. Hypertension
causes damage to a number of target organs (heart,
brain, kidneys, and blood vessels), which leads to sig-
nificantincrease in cardiovascular and overall mortality
[3]. While, unfortunately, the coverage of treatment
and the effectiveness of the treatment of this disease
remains insufficient.

The results of most studies indicate that less than half
of patients achieve target levels of BP [4]. According to
a pooled analysis of 1201 population-representative
studies involving 104 million people in 200 countries
and territories, the average rate of control of hyperten-
sion was 23 % for women and 18 % for men. Moreover,
the effectiveness of antihypertensive therapy is espe-
cially low in low- and middle-income countries [5].

Achieving target BP is most difficult in cases of asso-
ciation of hypertension with a number of metabolic
diseases, the most common of which is abdominal
obesity (AO) [6]. When hypertension is combined with
AQ, there is a more rapid and pronounced develop-
ment of such pathological changes as activation of
the renin-angiotensin-aldosterone system, atherogenic
dyslipidemia (DLP), insulin resistance (IR), hypeurice-
mia (HUE) and subclinical inflammation [7, 8].

This contributes to the formation of severe and often
resistant hypertension, the accelerated development
of target organ damage and arteriosclerosis, which sig-
nificantly increases the incidence of cardiovascular and
renal complications [9, 10]. Therefore, in patients with
hypertension and AO, especially those with uncon-
trolled moderate-to-severe hypertension, it is neces-
sary to start intensive therapy early with three antihy-
pertensive agents with complementary mechanisms
of action, primarily in the form of fixed-dose combina-
tions or single-pill combinations (SPCs) [11, 12].
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One of the pathogenetically justified combination
therapy regimens is a three-drug SPC of the following
three drugs: perindopril (P) (angiotensin-converting
enzyme inhibitor (ACEl), indapamide (1) (thiazide-like
diuretic (T-LD) and amlodipine (A) (long-acting dihy-
dropyridine calcium channel blocker (CCB) [13, 14].

To note, the expediency of using SPC of these drugs
in uncontrolled hypertension has already been shown
in a number of studies [15, 16]. However, the long-
term effectiveness of this SPC, its effect on ambulatory
BP monitoring (ABPM) parameters, target organs and
metabolic disturbances, as well as its advantages over
the free combination (FC) (non-fixed combination) of
these drugs in comorbid patients with hypertension
and obesity require further study.

Objective — to evaluate the advantages of the
single-pill combination of perindopril, indapamide and
amlodipine in comparison with their free combina-
tion in achieving effective control of hypertension for
a long time in patients with abdominal obesity.

MATERIALS AND METHODS

As a result of the initial examination of 375 patients
with hypertension,75 individuals with uncontrolled
grade 2—3 hypertension (moderate/severe hyper-
tension) and stage 1—2 AO (45 men/30 women,
age 48—66 years old) were selected for 12-month
study. The general scheme of the study, includ-
ing inclusion and non-inclusion criteria, is shown
in the Fig. 1.

[ Population of hypertensive patients (n = 375) j

Inclusion criteria

« Uncontrolled hypertension
(systolic and or diastolic BP levels
> 140/90 mm Hg despite previous
antihypertensive treatment
with double drugs combination)
at the study entry

« Abdominal obesity stage 1-2

+ Age > 18 years

« Written informed consent
to participation in the study

N
N

Exclusion criteria

» Normal-underweight

- Overweight/obese

« Acute coronary syndrome, acute myocardial infarction
« Acute or chronic heart failure

+ Type 2 diabetes mellitus

- Coronary artery disease

« Severe chronic renal failure

« Acute and chronic inflammatory diseases

- Severe liver insufficiency

« Chronic obstructive pulmonary disease

« Bronchial asthma

+ Pregnancy

» Malignancy

- Disability to know the reason of informed consent

Exclusion of patients with full controlled
moderate -to-severe hypertension (n = 154)

[ Exclusion of patients with mild hypertension (n = 146) ]

[ Grup of hypertensive patients (n = 75) )

!

[ Free combination (n = 36) j

!

.

[ Single-pill combination (n = 39) }

|

hemodynamics, biomarkers at 3, 6 and 12 months

[ Assay of clinical status, blood pressure, j

Figure 1. Study design
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Among the examined patients, 36 received a FC of
following antihypertensive drugs: P, 1 and A, and 39 —
SPC of these drugs. Patients were examined at the
beginning and after 3, 6 and 12 months of treatment.

This study was approved by the local Ethical Com-
mittee of L.T. Mala Therapy National Institute of the
NAMS of Ukraine (18.01.2018). Before the start of the
study all patients signed a voluntary informed consent
to participate in this study.

The study presented is open-label, and randomized,
parallel-group and controlled. In accordance with the
aim among 75 included patients, two groups were dis-
tinguished: group 1 — 36 patients, who received a FC
of three drugs: P, | and A orally once a day (non-fasting
in the morning) in daily doses: 4—8 mg; 1.25—2.5 mg
and 5—10 mg, respectively; group 2 — 39 patients,
who received a SPC (P/I/A) in the following doses:
4 mg/1.25mg/5 mg; 4 mg/1.25mg/10 mg; 8 mg/2.5 mg/
5 mg and 8 mg/2.5mg/10 mg in the same manner.

Prior to inclusion in the present study, patients
received two-component (80 %) or three-component
(20 %) FC of antihypertensive drugs: two-component
FC (ACEl/angiotensin Il receptor blocker (ARB) + thia-
zide diuretic (TD)/T-LD (47 %), ACEI/ARB+CCB (all-long-
acting dihydropyridine) (24 %) and beta-blocker (BB) +
T-LD (9 %)); three-component FC (ACEI/ARB+CCD (all-
long-acting dihydropyridine) + TD). At the same time,
no one has reached target BP levels prior to enroliment
in the study. It should be especially noted that both
groups of patients were comparable in terms of the
nature of therapy before the start of this study.

Before the start of the study and after 3, 6 and
12 months, a general clinical examination was per-
formed, which included the office BP measurement;
ABMP was additionally performed before the start of
the study and after 6 and 12 months. For target levels
of BP after treatment were taken levels of systolic BP
(SBP) and diastolic BP (DBP) < 140/90 mm Hg.

Patients with DLP were prescribed atorvastatin (orally
once a day in daily doses from 20 to 40 mg). Target blood
low-density lipoprotein cholesterol (LDL-C) levels were
considered: in very-high risk patients < 1.4 mmol/L and
in high risk < 1.8 mmol/L [17, 18]. In addition, all patients
were recommended life-style correction.

Diagnosis of the grade of hypertension was carried
out in accordance with current guidelines [19, 20]. Cri-
teria for the diagnosis of uncontrolled hypertension:
SBP and/or DBP >140/90 mmHg despite previous
antihypertensive treatment with double drugs com-
bination.

Criteria for the diagnosis of DLP: total cholesterol (TC)
level >5.2 mmol/L, and/or LDL-C level >3.0 mmol/L,
and/or triglyceride (TG) level >1.7 mmol/L, and/or
lipid-lowering drugs treatment [18].

Criteria for the diagnosis of AQ: increase in body mass
index (BMI) (> 30 kg/m?) and increase in waist circumfer-
ence (WC): for men 90 cm, for women > 80 cm [21].

Metabolic syndrome (MetS) was diagnosed in the
presence of at least three of the following components:
WC >90 cm in men or > 80 cm in women; high density
lipoprotein cholesterol (HDL-C) < 1.03 mmol/L in men
or <1.3 mmol/L in women; TG levels > 1.7 mmol/L;
BP > 130/85 mmHg or antihypertensive drugs treat-
ment and fasting plasma glucose > 5.6 mmol/L [22].

Criteria for the diagnosis of HUE: hypeuricemia levels
> 360 mmol/L [23].

The following anthropometric parameters were eval-
uated: weight, height, body mass, BMI, WC, and waist-
to-hip ratio (WHR) using standard methods. Omron
(Japan) scales and stadiometer were used to measure
weight and height.

Adherent to treatment were considered patients who
fully adhered to the recommended treatment regimen
at various stage of the study (after 3, 6 and 12 months).
A sphygmomanometer (Microlife BP AG 1-10, Hungary)
was used to measure office BP. Three-channel FX-326U
ECG recorder (Fukuda, Japan) was used to record the
ECG in 12 standard lead. AVRM-02/0 machine (Medi-
tech, Hungary) was used to carry out the ABPM. The
generally accepted parameters of ABPM were analyzed
in accordance with the modern protocol [24].

Diagnostic ultrasound complex SSD 280 LS (Aloka,
Japan) was used to carry out echocardiography in
M- and B-modes with a 2.5 MHz phased probe. Reg-
istration and analysis of standard echocardiographic
parameters were carried out in accordance with mod-
ern recommendations [25].

Ultrasound examination of common carotid artery.
Ultrasound scanner (LOGIQ-5, Japan) with a 7.5 MHz
linear array probe and color flow mapping was used to
carry out B-mode common carotid artery ultrasound
examination and to assess the carotid intima-media
thickness (IMT) [26].

Estimated glomerular filtration rate (eGFR) was cal-
culated [27].

The work assessed a number of laboratory parameters
and biomarkers (plasma glucose, serum urea, creatinine,
uric acid, TC, LDL-C, HDL-C, TG and glycated hemoglobin
(HbA1c) levels) using modern methods. IR was calculated
using the homeostasis model assessment (HOMA-IR).
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Collection, processing and storage of blood sam-
ples were carried out in accordance with standard
requirements in the laboratory of immuno-chemical
and molecular-genetic researches of L. T. Mala Therapy
National Institute of the NAMS of Ukraine.

Statistical processing of the results was carried out
using the software SPSS 22.0 (SPSS Inc, USA). Quantita-
tive and qualitative variables were used in the statistical
analysis. Qualitative data were presented as percent-
ages; quantitative — in the form of mean (M) and stan-
dard deviation (= SD) or 95 % confidence interval (Cl).
The Student’s t-test or the Mann-Whitney U-test was
used to compare quantitative indicators. The frequency
of signs in groups was compared using Pearson’s y2 test
and Fisher’s F-test. The post-hoc ANOVA method with
Duncan’s test was used to study the influence of factors.
The critical level of significance for testing statistical
hypotheses in the study was equal to 0.05.

RESULTS
Clinical features of patients
before the start of the study
The basic characteristics of patients of both treat-
ment groups are given in the Table 1.

It was revealed that both groups of patients were
characterized by a high frequency of such metabolic
disorders as MetS, DLP, IR, as well as such asymptom-
atic hypertension-mediated organ damage (HMOD) as
LVH and increased carotid IMT and/or atheromatous
plaques. The frequency of other metabolic disorders
(fasting hyperglycemia (FHG) and HUE, and HMOD
(increased pulse BP (PBP) and chronic kidney disease
(CKD) stage llla) was less (see Table 1).

When comparing patients of the group 1 with
patients of the group 2, no significant differences were
found for these basic characteristics. Groups 1 and 2
did not significant differ in the frequency of hyperten-
sion of 2 and 3 grades, obesity of 1 and 2 stages, as
well as in the in age (54 =13 years and 59 + 14 years,
respectively (p >0.05) and sex (61 % and 59 % of men,
respectively (p>0.05) and 39% and 41 % of women,
respectively (p > 0.05).

Antihypertensive efficacy of SPC of P/I/A
in comparison with FC of these agents among
enrolled patients according to changes in office BP
A significantly higher antihypertensive efficacy of SPC
compared to FC was established. This was evidenced by

Table 1

Clinical features of patients before the start of the study

Clinical features of patients

Free
combination (n=36)

Single-pill
combination (n=39)

Arterial hypertension

Grade 2 18 (50 %) 19 (49 %)
Grade 3 18 (50 %) 20 (51 %)
Abdominal obesity
Stage 1 23 (64 %) 27 (69 %)
Stage 2 13 (36 %) 12 (31 %)
Metabolic disorders
Dyslipidaemia 32 (89 %) 35 (90 %)
Fasting hyperglycemia 12 (33 %) 14 (36 %)
Insulin resistance (HOMA-IR > 2.77) 25 (69 %) 28 (72 %)
MetS 34 (94 %) 38 (97 %)
Hypeuricemia 9 (25 %) 11 (28 %)
Hypertension-mediated organ damage
Increased pulse blood pressure(> 60 mm Hg) 13 (36 %) 16 (41 %)
Left ventricular hypertrophy 27 (75 %) 30 (77 %)
Increased carotid intima-media thickness and/or atheromatous plaques 18 (50 %) 22 (57 %)
Chronic kidney disease, stage llla 6 (17 %) 7 (18 %)

Note. Differences between indicators in FC group and SPC are not significant for all features (p > 0.05).
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a significantly higher frequency of achieving BP con-
trol in SPC group compared to a free one. Significantly
higher frequency of achievement of target BP level
when using a SPC of P/I/A in comparison with FC in the
examined patients was found already 3 months after the
start of treatment (80 % versus 58 %, p < 0.05) (Fig. 2).

The BP target levels at 3, 6, and 12 months were
achieved in significantly more numbers of patients of
SPC group than in FC group (p < 0.05 for all cases).

The high efficiency of SPC was maintained through-
out the study and target BP level in these group of
patients was achieved after 6 months in 85 % of the
patients and after 12 months — in 82 %. At the same
time, with prolonged use of FC, the frequency of BP
control even decreased: after 6 months in 53% of
patients (p <0.05), and after 12 months — in 50 % of
patients (p < 0.05) (see Fig. 2).

Impact of SPC and FC of P/I/A on ABPM
parameters in both patient groups

Table 2 shows changes in ABPM parameters in
hypertensive patients with AO throughout the study.

First of all, it should be pointed out that the com-
pared groups of patients before the start of therapy
did not differ significantly depending on the analyzed
ABPM parameters.

X 100
g 80 —_— — Single-pill
5 60 e combination
g | TTTmmmmeeea. --- Free
E 40 combination
=

20

0

3 months 6 months 12 months

The difference between the two groups is statistically significant
at all stages of the study (p < 0.05).

Figure 2. BP control in single-pill and free combination groups
after 3-, 6- and 12-month therapy

Unfortuntely, the use of FC did not lead to significant
positive dynamics of the ABPM indicators analyzed in
the work among the surveyed patients even after 12
months. At the same time, after 12 months of treat-
ment with the use SPC, there was a significant decrease
in the average daily, average day-time and night-time
SBP and DBP in patients with hypertension and AO (see
Table 2). These changes were accompanied, on the one
hand, by a significant decrease in time-index 24-hour
SBP/DBP and in average daily SBP/DBP variability, and,
on the other hand, by a significant increase in the

Table 2

Changes in ABPM parameters in hypertensive patients with abdominal obesity after 12 months of treatment
with free combination and single-pill combination

Free combination (n =36)

Single-pill combination (n=39)

ABPM parameters

Before the study  After 12 months Before the study  After 12 months
Average daily SBP, mm Hg 15111 141 £11 15611 125+£13%
Average daily DBP, mm Hg 93+13 86+ 11 95+ 11 76+10*
Average daytime SBP, mm Hg 160+ 12 149+ 11 16311 134+11%
Average daytime DBP, mm Hg 94+ 11 89+11 99+ 11 81+ 10*
Average night-time SBP, mm Hg 135+£12 130+£10 138+£13 119+£11*
Average night-time DBP, mm Hg 86+ 13 7611 89+12 65+ 11*
Time-index 24-hour SBP, % 84+17 42+22 87+t14 24 + 9%
Time-index 24-hour DBP, % 63+13 33+18 66+ 14 23+ 7%
Degree of night-time SBP reduction, % 12+2 16+2 9+2 18+ 2*
Degree of night-time DBP reduction, % 9+2 13+2 8+1 16+ 2*
Average daily SBP variability, mm Hg 18+1 15+3 201 10£1*
Average daily DBP variability, mm Hg 16+ 1 1242 18+1 9+1*

Note. * Differences between parameters before the study and after 12-months are significant (p < 0.05).
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degree of night-time SBP/DBP reduction. That is, SPC,
with its long-term use, contributes to the normalization
of daily BP profile as a whole as opposed to the FC.

Adherence to SPC of P/I/A versus FC of these
antihypertensive agents among enrolled patients
Significant differences in the antihypertensive efficacy
of SPC and FC of P/I/A found in the work were also asso-
ciated with significant differences in adherence to these
therapy options in the compared groups of patients.

Thus, in the SPC group of patients, adherence to
therapy throughout the entire observation period was
significantly higher (p <0.05), than in FC group: 82 %
versus 64 %, 87 % versus 61% and 87 % versus 64 %
(after 3,6 and 12 months, respectively) (Fig. 3).

The number of adherent patients was significantly
higher in SPC group than in FC (p < 0.05 for all cases).

The frequency of using different doses of P/I/A
in the treatment of them SPC and FC

Of particular interest was the analysis of doses
of P, I and A when used as SPC and FC at the end of
12 months of treatment. It was found that low P/I/A
doses were used significantly more often in SPC group
than in free one. Moreover, 36 % of patients who were
prescribed FC of P/I/A did not adhere to these recom-
mendations after 12 months (Table 3).

Significant differences in the frequency of using dif-
ferent doses of drugs in the form of their SPC and FC
were also identified among those patients in whom
target BP levels were achieved at the end of 12 months
of treatment. It was found that maximum doses of
P/I/A (8 mg/2.5 mg/10 mg) were used significantly less
frequently to achieve BP control in SPC group (53 %)
than in FC (89%). And, converselly, in the group of
patients who were on SPC, target BP levels were more
often achieved using the minimum and average doses
of drugs than in the group of patients who were on FC
(Table 4).

Impact of SPC and FC of P/I/A on metabolic
parameters in both patient groups

Analysis of changes in metabolic parameters in the
examined patients was carried out taking into account
the fact that, in addition to antihypertensive therapy,
all patients with DLP received atorvastatin at doses of
20—40 mg once a day.

The use of atorastatin in SPC group significantly
more often (p <0.05) led to the achievment of target
LDL-C levels (71 %) than in FC group (44 %).

= 100 -
= 80 - — Single-pill
B combination
§ L --- Free
-§ 40 . combination
=

20 -

0

3 months 6 months 12 months
The difference between the two groups is statistically significant

at all stages of the study (p < 0.05).

Figure 3. Adherence to treatment in single-pill and free
combination groups

Table 3
The frequency of use of various doses
of free combination and single-pill combination
in two groups after 12 months of therapy

Dosage FC(n=36) SPC(n=39)
P/1/A: 4 mg/1.25 mg/10 mg 0 6 (15 %)*
P/I/A: 8 mg/2.5 mg/5 mg 2 (6 %) 15 (39 %)*
P/I/A: 8 mg/2.5 mg/10 mg 21(58%) 18 (46 %)*

P/A: 8 mg/5 mg or irregular intake 13(36%) 0%

Note. * The difference between the two groups is statistically significant
(p<0.05).

Table 4
The frequency of use of various doses of free combination
and single-pill combination in both groups of patients
with full control BP after 12 months of therapy

Dosage FC(n=18) SPC(n=32)
P/I/A: 4 mg/1.25 mg/10 mg 0 4 (13%)*
P/I/A: 8 mg/2.5 mg/5 mg 2(11 %) 11 (34 %)*
P/1/A: 8 mg/2.5 mg/10 mg 16 (89 %) 17 (53 %)*

Note. * The difference between the two groups is statistically significant
(p <0.05).

Adherence to treatment with atorvastatin was
also significantly higher (p=0.05) among patients
who received SPC of P/I/A than among patients who
received FC of these drugs (77 % versus 56 %).

It was found that SPC and FC of P/I/A against
the background of average atorvastatin did not sig-
nificantly affect carbohydrate metabolism (HOMA-IR,
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fasting glucose levels) and purine metabolism (SUA
levels, frequency of HUE) in the dynamics of 12-month
therapy.

At the same time, in the group of patients who
received SPC of P/I/A, a significant decrease in BMI was
found (from 34.23+0.33 kg/m? to 32.44 +0.48 kg/m?
(p < 0.05) after 12 months of treatment.

Influence of SPC and FC of P/I/A

on asymptomatic HMOD in both patient groups

Assignificant decrease in the frequency of elevated PBP
was found under the influence of SPC of P/I/A against
the background of average atorvastatin doses after
12 months of treatment: from 41 % to 21 % (p < 0.05).

In FC group of patients the incidence of elevated
PBP did not decrease. At the same time, there were no
significant changes in the frequency of other asymp-
tomatic HMOD, such as LVH, carotid IMT>0.9 mm,
atheromatous plaques and CKD under the influence of
SPC and free combination of P/I/A during the indicated
observation period.

Safety of SPC of P/I/A versus FC of these
antihypertensive agents among enrolled patients
Both SPC and FC of P/I/A against the background

of average atorvastatin doses for 12 months was well
tolerated. Side effects were reported only in a small
proportion of patients: drowsiness (6% in the FC
group), hypotension (6% in the SPC group), nausea
and decreased appetite (6 % in the FC group). However,
they were observed for a shot time and the patients
continues taking the drugs.

DISCUSSION

When discussing the results of the study, it should
be emphasized that in order to effectively control
hypertension in patients with AO, in the overwhelming
majority of cases, combined antihypertensive therapy
is required due to the uncontrolled nature of hyperten-
sion and a high risk of complications [28]. Along with
it, the use of multicomponent therapy in FC reduces
adherence to it and its effectiveness [29]. In addition,
if it is necessary to increase the number and doses of
drugs used in patients, the so-called «medical inertia,
i.e. failure to adequately intensify or up-titrate treat-
ment» may occur, which prevents the achievement
of optimal control of hypertension [30]. In this regard,
the most preferred is the use of SPCs, primarily in the
form of three-drug SPCs, in patients with hypertension
and AO [12, 31].

Three-drug SPC of P, | and A was chosen as the
optimal therapy option in the study, which has already
shown sufficient efficacy in a number of studies [16,
18]. However, it remains insufficiently studied: the pos-
sibility of maintaining the antihypertensive efficacy
of this combination for a long time, its effect on the
parameters of the AMBP, on the severity of asymp-
tomatic HMOD and metabolic disorders, and safety in
long-term use.

The study showed a significantly higher antihyper-
tensive efficiency of SPC compared with FC in uncon-
trolled hypertension in combination with AO. The
frequency of achieving target BP levels when using SPC
was significantly higher than when using FC from the
very beginning of its use [32] and remained at the same
high level throughout the entire observation period.
In addition, SPC, with its long-term use (12 months),
normalized the daily BP profile in contrast to FC.

Moreover, in the group of patients treated with SPC,
adherence to therapy throughout the entire observa-
tion period was significantly higher than in the group
of patients treated with FC.

Itis important that with the use of SPC, smaller doses
were required to achieve BP control than with the use
of FC. Also, a significantly smaller number of patients
required maximum doses of P, | and A to achieve tar-
get BP levels when they were used in the form of SPC
compared with FC.

Given the significant frequency of metabolic disor-
ders in these patients, it was important that long-term
use of both SPC and FC did not adversely affect lipid,
carbohydrate and purine metabolism. Moreover, when
atorvastatin was used against the background of SPC,
the frequency of LDL-C control was significantly higher
than when it was used against the background of FC.

In addition, adherence to atorvastatin was also
higher in SPC group than in FC group. That is, a more
convenient combination of antihypertensive drugs
may increase adherence to lipid-lowering therapy and
its effectiveness.

Interestingly, at the end of the treatment period,
there was a decrease in severity of obesity in patients
who received SPC, in contrast to patients who received
FC. It should be noted that patients in both groups
received recommendations for lifestyle modification,
which included recommendations for weight loss. But,
probably, patients who were on SPC turned out to be
more adherent to such recommendations.

Of considerable interest was the study of the effect
of SPC and FC on asymptomatic HMOD, since over time
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they have a pronounced progression of asymptomatic
HMOD, especially in the absence of sufficient control of
hypertension [7, 9]. It was found that the early and
long-term use of the combination of P, | and A in these
patients, both in the form of SPC and FC, contributed to
theinhibition of the progression of asymptomatic HMOD.
Moreover, in patients who received SPC, there was a sig-
nificant decrease after 12 months of treatment in the
frequency of such asymptomatic HMOD as elevated PBP,
in contrast to patients who received FC. It was also practi-
cally significant that the use of both SPCand FC of P, I and
A for 12 months in the vast majority of patients was not
accompanied by side effects and was safe.

Thus, in patients with uncontrolled hypertension
associated with AO, a higher efficacy of SPC of P, | and
A was established in comparison with FC of the same
drugs, which persisted for a long time (12 months). The
higher efficiency of SPC in this patients was associated
with higher adherence, favorable effect on metabolic
parameters and the severity of asymptomatic HMOD
in comparison with FC. All of the above points to the
prospect wider application of SPC of P, | and A for the
treatment of such a complex category of patients as
patients with uncontrolled hypertension and with AO.

STUDY LIMITATIONS

As the first limitation may be that not a very big cohort
of patients were included in the work. A small number
of patients were unable to identify differences between
SPC and FC in terms of their effect on the severity of
asymptomatic HMOD after 12 months of treatment.

The second limitation is that the frequency of reach-
ing BP < 130/80 mm Hg was not analyzed.

The third limitation may be that the effectiveness of the
compared therapy options was not analyzed depending
on the initial BP profile according to the ABPM data.

However, despite these limitations, the work con-
vincingly demonstrated the important advantages of
using SPC in patients with uncontrolled hypertension
and with AQ.

CONCLUSIONS

Single pill combination of P, | and A shows greater
efficiency than FC, and makes it possible to maintain BP
within the target levels for a long time in patients with
uncontrolled hypertension associated with AO.

The high efficiency of SPC associated with signifi-
cantly increased adherence to therapy in comparison
with FC. To achieve target BP levels with SPC, lower
doses of drugs were required than with FC.

Single pill combination and FC in patients with hyper-
tension and AO contributed to the inhibition of asymp-
tomatic HMOD progression, did not adversely affect met-
abolic parameters, and were characterized by high safety.
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ABSTRACT

Treatment of patients with arterial hypertension
associated with abdominal obesity (AO) is complex and
most often requires the use of several antihypertensive
agents. Achieving target of blood pressure (BP) is most
difficult in cases of association of hypertension with
a number of metabolic diseases, the most common of
which is AO. When hypertension is combined with AQ,
there is a more rapid and pronounced development of
such pathological changes as activation of the renin-
angiotensin-aldosterone system, atherogenic dyslipid-
emia, insulin resistance, hypeuricemia and subclinical
inflammation.

Objective — to evaluate the advantages of the sin-
gle-pill combination (SPC) of perindopril, indapamide
and amlodipine in comparison with their free combina-
tion (FC) in achieving effective control of hypertension
for a long time in patients with AO.

Materials and methods. 75 patients (of which
45 men) with uncontrolled hypertension associated
with AO (age 48—66 years old) were examined. Among
patients included in the study, 36 received a FC of per-
indopril, indapamide and amlodipine, and 39 — SPC
of these drugs. The drugs were used once a day in the
following daily doses: perindopril — 4—8 mg, indap-
amide — 1.25—2.5 mg and amlodipine — 5—10 mg.
Patients were followed up for 12 months.

Results. SPC of perindopril, indapamide and amlo-
dipine were significantly more effective than FC in
hypertensive patients with AO. The high efficiency
of SPC persisted for a long time (over the course of
12 months) and associated with significantly increased
adherence to therapy in comparison with FC. To achieve
target BP levels with SPC, lower doses of drugs were
required than with FC.

Conclusions. SPC of P, | and A shows greater effi-
ciency than FC, and makes it possible to maintain BP
within the target levels for a long time with lower doses
of drugs. The high efficiency of SPC associated with
significantly increased adherence to therapy in com-
parison with FC. To achieve target BP levels with SPC,
lower doses of drugs were required than with FC. SPC
and FC in patients with hypertension and AO contrib-
uted to the inhibition of asymptomatic hypertension-
mediated organ damage progression, did not adversely
affect metabolic parameters, and were characterized
by high safety.

Keywords: abdominal obesity, hypertension, anti-
hypertensive therapy, single-pill combination, efficacy.
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PE3IOME

Kom6iHauin B ogHiln TabneTyi
nepuHaonpuny, iHganamiay TaamaoauniHy
B NaLlieHTIB 3 apTepiaNbHOIO rinepTeHsiclo
Ta OXKMpPIHHAM: TpuBana epeKTUBHICTb

C. M. Kosane ', O. B. MucHu4eHko ',
M. IO. lNeHbKkoBa ', B. I. MNaHbkKie ?, I. B. YepHAascbka 3,

O. M. JlumeuHoea % O. €. bepe3iH *

'Y «HayioHaneHut iHcmumym mepanii

imeni J1. T. Manoi HAMH Ykpairnu», Xapkis

2[JHI «YKkpaiHcbKul HaQyKo8o-npakmuyHuUl yeHmp
eHOOKPUHHOT Xipypeii, mpaHcnaaHmauii
E€HOOKPUHHUX Op2aHi8 i MKaHUuH
Minicmepcmea oxopoHu 300pos’s Ykpaituy, Kuig
3 Biticbko80-mMeduYHUU KAiHIYHUU yeHmp
MigHiyHO20 pezioHy KomaHoysaHHs MeouydHux cus, Xapkig
4HayioHaneHul papmayesmuyHull yHigepcumem, Xapkis
*Kninika «BimauyeHmp», 3anopixxs
JlikyBaHHA MauieHTIB 3 apTepiafbHOIO FinepTeHsi€to
(AI'), acouinioBaHot0 3 ab6aoMiHaNbHUM OXKMUPiHHAM (AO),
€ CKNagHUM 3aBAaHHAM, WO 3aebinblworo notpebye
3aCTOCYBaHHA KifIbKOX aHTUrinepTeH3NBHUX Npenapa-
TiB. [locartu yinboBoro aptepianbHOro Tucky (AT) Hali-
CKnagHiwe B pa3i acouiadii Al' 3 HU3KO MeTaboNIYHMX
3axBOpioBaHb, HamnowwmpeHiwnm 3 akux € AO. lpun
noegHaHHi Al 3 AO cnocTepiraeTbca WBMALWNN | BUPa3s-
HIiLUWI PO3BUTOK TaKMX MATOMONYHMX 3MiH, AK aKTMBaLinA
PEHiH-aHTiOTEeH3MH-aNbAOCTEPOHOBOI CUCTEMU, aTepO-
reHHa Auchinigemis, iHCyniHOPe3NCTEeHTHICTb, rinepy-
puKeMmia Ta CyOKniHiuHe 3ananeHHs.

MeTta — ouUiHNTK NepeBarn KoMOGiHOBaHOro mnpe-
napaty B opHii Tabnetui (KMOT) nepuHgonpwuny,

Jama Haoxo0xeHHA 0o pedakyii 11.12.2025 p.
Jama peuer3ysarHa 15.01.2026 p.
Jama nidonucanHa cmammi 0o Opyky 27.01.2026 p.

iHOganamigy Ta amnoamniHy NOPIBHAHO 3 OKpPeMmMm iX
NPUAOMOM LLIOAO AOCATHEHHA eeKTUBHOIO KOHTPOSO
AT ynpopoBx TpuBanoro 4yacy B nadieHtis 3 AO.

Marepianu Ta metogmn. O6cTexkeHo 75 nauieHTiB (i3
HUX 45 4onoBiKiB) 3 HeEKOHTpoNboBaHo Al, AKa acoui-
toBanacsa 3 AO. Bik nauieHTiB 48—66 pokKiB. 36 naLieHTiB
OoTpuMyBanu nepuHaoNpw, iHaanamig Ta amnoguvniH
okpemo, a 39 — y surnagi KINOT. MNMpenapatn npu3sHa-
Yanu oauH pa3 Ha Aoby B Takux Jo3ax: NepuHZoNpu-
ny —4—=8 wmr, iHganamig — 1,25—2,5 mr, amnogunid —
5—10 mr. CnocTepexeHHA 3a nauieHTamMy NPOBOANN
BNPOoAoBX 12 mic.

PesynbraTu. YctaHosneHo, wo KIOT 6ys Biporig-
HO edeKTUBHILINM, Hi>K OKpeMniA NPUNOM npenaparis,
y nauieHtis 3 Al n AO. Bucoka edektuHictb KMOT
36epiranaca npotarom TpuBanoro yvacy (12 mic) Ta
acouitoBanacb 3i 3HaYHMUM MiABULLEHHAM NPUXUNbHOC-
Ti 4O Tepanii NOPIBHAHO 3 OKpemMum npuromom. Ona
OOCATHEHHA UinboBuX piBHIB AT npu 3acTocyBaHHI
KMOT 6ynu noTpibHi HUXK4Yi fO3M Npenaparis, HiX Npu
BMKOPUWCTaHHi OKPEeMOro npuimnomy.

BucHoBKu. KombiHOBaHWI Npenapat B ofHil TabneT-
Ui (nepungonpwn, iHganamig Ta amnoamnid) NpoaeMoH-
CTpyBaB 6iNblwy ePeKTUBHICTb, HiXK OKPeMUIA NPUINoM,
i migtpumyBaB AT y me)kax UiNbOBUX PiBHIB NpoTA-
romMm TPMBANOro 4Yacy Npu HWKYMX Ao3ax npenaparis.
Komb6iHoBaHWI NpenapaT B OAHil TabneTui He HagaBaB
HeraTMBHOIO BIJIMBY Ha MeTabosiuHi napameTpu Ta
XapaKTepn3yBaBCA BUCOKOIO 6e3neyHicTio.

KniouoBi cnoBa: abgomMiHanbHe OXUPiHHA, apTepi-
anbHa rinepTeHs3ia, aHTUriNepTeH3UBHa Tepania, KOM-
6iHOBaHWI NpenapaT B OfHi TabneTui, epeKTUBHICTD.

Ony6nikosaro 30.06.2026 p.
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