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ABSTRACT

Introduction: Combination antihypertensive
therapy is required by most patients to achieve
guideline-recommended blood pressure (BP)
goals. This study assessed the effectiveness and
tolerability of bisoprolol/perindopril (Bis/Per)
single-pill combination (SPC) in Russian
patients with hypertension and coronary artery
disease (CAD) treated in routine clinical
practice.

Methods: STYLE (NCT03730116) was an open-
label, uncontrolled, prospective observational
study conducted in patients who were already
receiving Bis/Per SPC, switched to SPC from Bis
or Per monotherapy, or switched from a free
combination of Bis and Per. Primary endpoint
criteria were assessed at 1 and 3 months and
included change in mean office systolic/dias-
tolic blood pressure (SBP/DBP), proportion
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achieving target BP (< 140/90 mmHg), and
measures of antianginal effectiveness.

Results: The full analysis set comprised 1892
subjects. Mean age was 61.9 &+ 8.8 years, 53.2%
were women, and mean durations of hyper-
tension and CAD were 12.5+7.9 and
7.2 + 6.4 years, respectively. Mean SBP/DBP
decreased by 22.3/11.0mmHg and 31.5/
15.9mmHg at 1 and 3 months, respectively
(P < 0.0001 vs baseline). Target BP was achieved
by 49.2% and 86.7% of patients at 1 and
3 months, respectively. Reductions in mean
number of angina attacks and nitrate con-
sumption and improvements in heart rate were
statistically significant. Treatment was well
tolerated.

Conclusion: Treatment of patients with hyper-
tension and CAD with Bis/Per SPC for 3 months
was associated with significant decreases in SBP/
DBP and a high proportion of patients achiev-
ing BP treatment goals. This was accompanied
by an improvement in angina symptoms.
Treatment was well tolerated in a broad patient
population representative of those seen in
everyday clinical practice.
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Key Summary Points

Why carry out this study?

An optimal treatment for patients with
hypertension and coronary artery disease
(CAD) would lower blood pressure,
manage the symptoms of angina, and
improve cardiovascular outcomes in a
single pill

Beta-blockers and angiotensin-converting
enzyme inhibitors have demonstrated
complementary actions, reducing cardiac
output and inducing vasodilation. This
study assessed the effectiveness and
tolerability of a single-pill combination
(SPC) of bisoprolol/perindopril in patients
with hypertension and CAD treated in
routine clinical practice

What were the study
outcomes/conclusions?

Switching to or maintaining a bisoprolol/
perindopril SPC led to rapid and
statistically significant reductions in
blood pressure with 87% of patients
achieving target blood pressure at

3 months

This was accompanied by an improvement
in angina symptoms and reduction in use
of short-acting nitrates

Treatment was well tolerated in a broad
patient population representative of those
seen in everyday clinical practice

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and an infographic,
to facilitate understanding of the article. To
view digital features for this article go to https://
doi.org/10.6084/m9.figshare.14433932.

INTRODUCTION

Hypertension and  hypertension-mediated
organ damage (HMOD) contribute considerably
to disability and global mortality [1, 2]. Hyper-
tension-induced structural and/or functional
changes in major organs are associated with
increased risks of a number of conditions
including arrhythmias, coronary artery disease
(CAD), myocardial infarction, and congestive
heart failure.

Hypertension burden in Russia is one of the
highest in the world [3], with significant asso-
ciated economic costs [4]. In the frame of the
Russian participation in the 2017 global May
Measurement Month (MMM) initiative, 5660
individuals were screened of whom 2709
(47.9%) were found to have hypertension [5].
This is in line with data from another Russian
epidemiological study, ESSE-RF, where hyper-
tension prevalence was 44.2% [6]. Among
treatment-naive patients, the prevalence of
hypertension was 20.3%, and among those
receiving antihypertensive medication, 55.9%
had uncontrolled blood pressure. Comparison
of the Russian results with worldwide 2017
MMM data revealed that Russian participants
had a higher proportion of hypertension, com-
parable antihypertensive prescription rates, and
worse hypertension control [5]. To improve
hypertension control and cardiovascular out-
comes, strategies therefore need to focus on
levels of modifiable risk factors in the popula-
tion and on encouraging patients to adhere
better to lifestyle changes and prescribed
treatments.

The most recent European Society of Cardi-
ology (ESC)/European Society of Hypertension
(ESH) and Russian guidelines for the manage-
ment of arterial hypertension consider anyone
with a blood pressure greater than
140/90 mmHg a candidate for treatment, with a
goal of 130/80 mmHg or lower in most patients
[7, 8]. To achieve this target, a single-pill com-
bination of two antihypertensive agents is rec-
ommended first-line in all patients except low-
risk grade I and the frail elderly [7].

Patients with HMOD are at very high risk of
cardiovascular events, yet many struggle to
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achieve optimal control. Data from the
EUROASPIRE IV study conducted in 24 Euro-
pean countries indicated that six out of ten
patients with CAD were not reaching their
blood pressure targets [9]. By combining anti-
hypertensive agents with different modes of
action, physicians can improve the likelihood
of blood pressure targets being achieved and
provide individuals with the best protection
against HMOD or limit its progression.

An optimal treatment in patients with
hypertension and CAD would combine beta-
blockers that target hypertension driven by the
sympathetic nervous system with angiotensin-
converting enzyme (ACE) inhibitors that target
hypertension driven by the renin-an-
giotensin-aldosterone system. This provides a
comprehensive  neuroendocrine  blockade,
reducing cardiac output at the same time as
inducing vasodilation, thus managing the
symptoms of angina as well as lowering blood
pressure. Data on the cardiovascular benefits of
such a combination have already been provided
by the EUROPA trial, which randomized over
12,000 patients with stable CAD to perindopril
or placebo (62% of whom were on beta-block-
ers) [10]. The addition of perindopril to a beta-
blocker was associated with a 24% reduction in
relative risk of the combined primary endpoint
(cardiovascular death, non-fatal myocardial
infarction, and resuscitated cardiac arrest)
compared with the beta-blocker/placebo group
[11]. Similar findings were observed in a retro-
spective pooled analysis of patients from three
large perindopril outcome trials (EUROPA,
ADVANCE, and PROGRESS) who received
perindopril or placebo and were already on
beta-blocker therapy [12]. Hypertension and
CAD are predominantly managed in the out-
patient setting. Bisoprolol is the most used beta-
blocker in patients with stable angina and
hypertension in Russia (up to 48.9%) [13], and
perindopril is the most used ACE inhibitor in
Russian patients with hypertension [14].

The STYLE observational study was con-
ducted to obtain real-world data on the anti-
hypertensive and antianginal benefits of using a
single pill combination (SPC) of bisoprolol and
perindopril in patients with hypertension and
stable CAD treated in daily clinical practice.

METHODS

STYLE was a multicenter, open-label, prospec-
tive, observational, uncontrolled study con-
ducted between November 2018 and October
2019 in Russian clinical practice. General prac-
titioners and cardiologists with outpatient
practices included adult patients with arterial
hypertension and concomitant stable CAD
(defined as stable class I-III angina according to
the Canadian Cardiovascular Society [CCS]
classification). Decisions on prescription of the
SPC of bisoprolol and perindopril according to
the summary of product characteristics (SmPC)
were made before recruitment in the program.
Exclusion criteria were stable angina class [V
or unstable angina within the past 6 months, a
history of myocardial infarction or cerebrovas-
cular accident within the past 3 months, New
York Heart Association (NYHA) classIII to IV
heart failure, typel diabetes mellitus or
decompensated type 2 diabetes mellitus, any
serious decompensated concomitant diseases
requiring regular medical treatment, inability to
understand the nature of the program and fol-
low the recommendations, participation in
another study within 30 days of the start of the
observational program, and any contraindica-
tions to ACE inhibitors and/or beta-blockers.
The study was performed in accordance with
good clinical practice and the ethical principles
derived from the revised Declaration of Hel-
sinki. Institutional ethics committee approval
was sought before performing the study and all
patients provided written informed consent.
Subjects were requested to make three visits
to the study site: an inclusion visit (V1),
1-month follow-up visit (V2), and 3-month
follow-up visit (V3). At V1 the investigators
collected patient demographic data as well as
information on risk factors, history of cardio-
vascular events, blood pressure, resting heart
rate (HR), angina functional class and number
of angina attacks, presence of symptoms of
heart failure and functional NYHA heart failure
class, and current cardiovascular treatments.
Data on systolic and diastolic blood pressure
(SBP and DBP), and HR were collected at all
three visits. Office blood pressure was measured
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on the right arm after S min of rest with the
patient in a sitting position using the Korotkoff
method. Three measurements were performed
at 1-2 min intervals, after 5 min of rest. SBP,
DBP, and HR values were taken as the mean of
the last two readings. If there were differences
between two consecutive measurements of SBP
of 15 mmHg or more, repeated measurements
were performed. During the study, the investi-
gators collected subjective data from patients
on treatment adherence and tolerability. In
addition, patients kept a diary in which they
reported number of angina attacks, consump-
tion of short-acting nitrates, and any adverse
events. Quality of life was assessed at each visit
by patients, using a 100-mm visual analog scale
(VAS) on which 0 was worst quality of life and
100 was quality of life associated with perfect
health.

At the inclusion visit patients were on biso-
prolol and perindopril SPC, or on free combi-
nation of bisoprolol and perindopril, or on
bisoprolol and perindopril monotherapy with
intention before inclusion in the study to
switch to SPC. Patients received bisoprolol/
perindopril at one of the following five doses:
2.5/2.5mg, 2.5/50mg, 5.0/5.0mg, 5.0/
10.0 mg, or 10.0/ 10.0 mg.

The primary study endpoints included mea-
sures of antihypertensive and antianginal
effectiveness including change in mean office
SBP and DBP, proportion of patients achieving a
target blood pressure of less than 140/90 mmHg
(proportion of patients achieving a target BP of
less than 130/80 mmHg was added after publi-
cation of the ESC/ESH guidelines for the man-
agement of arterial hypertension in 2018 [7]),
change in number of angina attacks per week,
and change in consumption of short-acting
nitrates. HR and correlations between changes
in HR and number of angina attacks and con-
sumption of short-acting nitrates were also
assessed. Secondary endpoints included the
effect of treatment on quality of life and
assessment of treatment adherence. The latter
was assessed using a non-validated question-
naire in Russian comprising six questions where
the answer of “no” to all questions indicated
good adherence, “yes” to one or two questions
indicated minor adherence, and “yes” to three

or more questions indicated non-adherence
[15]. Subjective assessments of effectiveness and
tolerability were also performed by both physi-
cians and patients at V3. Adverse events were
assessed at each visit and recorded in the patient
diary.

Statistical Analysis

Data were analyzed using R statistical software
[16]. All study parameters were presented using
descriptive statistics including mean, standard
deviation, 95% confidence intervals, or as
absolute number and relative frequency of
occurrence of each possible value for qualitative
or categorical variables. Analyses were per-
formed on the full analysis set (FAS). Changes in
the mean weekly dose of short-acting nitrates
were evaluated only in patients with available
values. Before and after treatment values with a
normal distribution were compared using the
Student’s ftest for paired observations; the
Wilcoxon non-parametric test was used for
those that did not follow a normal distribution.
A value of P < 0.05 was considered statistically
significant. Adverse events were assessed in all
patients who received a dose of study drug.

RESULTS

A total of 370 GPs and cardiologists recruited
1909 patients to take part in the STYLE obser-
vational program. Seventeen patients did not
meet the inclusion criteria and therefore 1892
patients were included in the FAS of whom
1873 completed the study. Reasons for with-
drawal for 19 patients were patient’s decisions
(n = 4), adverse events (n = 3), did not attend
follow-up visit (n = 2), lost to follow-up (n = 1),
physician’s decision (n=1), and reason not
stated (n = 8).

Demographic and baseline clinical charac-
teristics are shown in Table 1. Mean age was
61.9 + 8.8 years. There were 874 (46.2%) men
and 1007 (53.2%) women; no gender was indi-
cated in 11 participants (0.6%).

The mean SBP and DBP values at baseline
were 158.3 £ 14.6 mmHg and
93.1 + 9.2 mmHg, respectively, and resting HR
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Table 1 Bascline patient demographics and clinical

characteristics

Total population

(n = 1892)
Age (mean % SD, years) 619 + 838
Gender, 7 (%)
Men 874 (46.2)
Women 1007 (53.2)
Missing data 11 (0.6)
SBP (mean % SD, mmHg) 1583 + 146
DBP (mean + SD, mmHg) 93.1 + 9.2
Heart rate (mean £ SD, bpm) 82.5 £ 10.1
Hypertension, 7 (%)
Grade 1 250 (13.2)
Grade 2 1065 (56.3)
Grade 3 548 (29.0)
Duration of hypertension 12,5 (7.9)
(mean =+ SD, years)
Angina functional class, 7 (%)
I 446 (23.6)
11 1156 (61.1)
I 137 (7.2)
Missing data 153 (8.1)
Duration of coronary artery disease 7.2 (6.4)
(mean % SD, years)
Dyslipidemia, 7 (%) 1430 (75.6)
Type 2 diabetes, 7 (%) 298 (15.8)
Family history of CVD, 7 (%) 736 (38.9)
Current smoker, 7 (%) 503 (26.6)
No regular physical activity, z (%) 1249 (66.0)
History of myocardial infarction, 495 (26.2)
n (%)
Left ventricular hypertrophy, 7 (%) 1594 (84.2)
Coronary revascularization, 7 (%) 373 (19.7)
History of stroke/TIA, 7 (%) 138 (7.3)
CHF, NYHA class I-IL, 7 (%) 1438 (76.0)

Table 1 continued

Total population

(n = 1892)
Chronic renal disease, 7 (%) 247 (13.1)
Concomitant therapy, 7 (%)
ACE inhibitor 231 (12.2)
ARB 51.(2.7)
CCB 444 (23.5)
Diuretic 695 (36.7)
Beta-blocker 278 (14.7)
Imidazole receptor agonist 50 (2.6)
Trimetazidine 650 (34.4)
Ivabradine 67 (355)
Short-acting nitrate 643 (34.0)
Long-acting nitrate 235 (12.4)
Antithrombotic agent 1486 (78.5)
Statin 1449 (76.6)

was 82.5 £ 10.1 bpm. The majority of patients
(85%) had grade 2 or 3 hypertension (defined as
blood pressure higher than 160/100 and
180/110 mmHg, respectively), and mean dura-
tion of hypertension was 12.5 + 7.9 years. CCS
classI angina had been diagnosed in 23.6% of
patients, class Il in 61.1%, and class III in 7.2%.
The mean duration of CAD was 7.2 £+ 6.4 years.

In addition to hypertension, 75.6% had
dyslipidemia, 15.8% had type 2 diabetes, 26.6%
were current smokers, 66.0% did not perform
regular physical exercise, and 38.9% had a
family history of cardiovascular disease. Con-
comitant cardiovascular diseases were preva-
lent: 84.2% had left ventricular hypertrophy,
76.0% had NYHA classI-II congestive heart
failure, 26.2% had a history of myocardial
infarction, 19.7% a history of coronary revas-
cularization, and 7.3% a history of stroke or
transient ischemic attack.
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At the baseline visit, 89% of patients
(n = 1684) were already on SPC bisoprolol and
perindopril, 1.7% (n = 33) were on free combi-
nation of bisoprolol and perindopril followed
by prescription of SPC, 7% (n = 132) were on
bisoprolol monotherapy followed by prescrip-
tion of SPC, and 0.9% (n=17) were on
perindopril monotherapy followed by prescrip-
tion of SPC. For 26 patients (1.4%) the type of
therapy with perindopril and bisoprolol was not
described. All decisions on switching from free
combination or monotherapy to SPC bisoprolol
and perindopril were taken independently and
before inclusion in the study. The most fre-
quently prescribed SPC dose was 5.0/10.0 mg
(33.5%), followed by 5.0/5.0 mg (26.3%), and
10.0/ 10.0mg (16.1%). The proportions of
patients receiving these doses increased slightly
at V2 (38.8%, 28.5%, and 22.1%, respectively)
and then remained relatively constant for the
rest of the study (Table 2).

In addition to this treatment, patients were
receiving a range of cardiovascular drugs
including beta-blockers, calcium channel
blockers, diuretics, ACE inhibitors and angio-
tensin receptor blockers, and imidazole receptor
agonists (Table 1). Patients prescribed other
antihypertensive regimens received the SPC in
addition to their existing therapy. Statins were
prescribed in 76.6%, antithrombotic therapy
(78.5%), trimetazidine (34.4%), ivabradine

Table 2 Number of patients receiving doses of the biso-
prolol/perindopril single pill combination at each study
visit

Dose (mg) Number of patients
Visit 1 Visit 2 Visit 3

25+ 25 20 20 20
25+ 50 19 18 19
5.0 + 5.0 482 522 526
5.0 + 10.0 614 712 706
10.0 + 10.0 295 406 411
No data 462 195 191
Total 1892 1873 1873

(3.5%), short-acting nitrates (34.0%), and long-
acting nitrates (12.4%) (Table 1). During the
study, no statistically significant changes in
these concomitant treatments nor their doses
were observed, except for statin treatment for
which the number of patients taking atorvas-
tatin 20 mg or 40 mg and simvastatin 10 mg or
20 mg increased.

There were no statistically significant chan-
ges between visits in the doses of other back-
ground antihypertensive treatment while
patients were receiving the bisoprolol/perindo-
pril SPC.

Primary Effectiveness Parameters

Mean SBP decreased from 158.3 + 14.6 mmHg
at baseline to 136 +£11.9mmHg at V2
(22.3 £ 13.1 mmHg  reduction) and to
126.9 + 8.4 mmHg at V3 (31.5 + 14.2 mmHg
reduction) reaching the target set by the new
guidelines (Fig. 1). The reduction in SBP was
statistically significant between baseline and V2
and baseline and V3 (both P < 0.0001), but not
between V2 and V3 suggesting that most of the
SBP reduction occurred within the first month
of treatment. Similarly, mean DBP decreased
from 93.1 +£9.2mmHg at baseline to
82.1 £ 7.6 at V2 (11.0 £+ 9.1 mmHg reduction)
and to 77.2+ 6.2 at V3 (159 £ 9.5 mmHg
reduction) (both P < 0.0001) (Fig.1). The dif-
ference between V2 and V3 did not reach sta-
tistical significance.

The proportion of patients achieving the
target blood pressure level (SBP < 140 mmHg
and DBP < 90 mmHg) at V2 was 49.2% (Fig. 2).
At V3 this had increased to 86.7%. The pro-
portion of patients meeting the target of less
than 130/80 mmHg was 20.1% at V2 and 31.9%
at V3 (Fig. 2).

The average number of angina attacks per
week was 3.7 + 8.5 at baseline, 1.3 4+ 2.2 at V2,
and 0.5 £ 1.2 at V3. Reductions were statisti-
cally significant between baseline and V2 and
baseline and V3 (P < 0.0001) (Table 3). The
mean consumption of short-acting nitrates
(tablets/sprays) per week was reduced from
4.0 + 4.3 at baseline to 2.1 £ 2.4 at V2, and
1.0+ 1.5 at V3, which were statistically
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Fig. 1 Change in mean blood pressure at visit2
(1 month) and visit 3 (3 months) compared with visit 1
(inclusion visit). For both SBP and DBP, changes were

| BP < 140/90 mmHg

Patients who have achieved
target BP by Visit 2

Patients who have achieved
target BP by Visit 3

B Inclusion mm 1‘month mm 3 month

p <0.0001*

-11.0 mmHg
: - 15.9: mmHg

¥ \4
'
DBP

statistically significant for visit 2 compared with visit 1 and
for visit 3 compared with visit 1 (all P < 0.0001)

| BP <130/80 mmHg

Patients who have achieved
target BP by Visit 3

No data |

I mm Achieved mm Not achieved

Fig. 2 Proportion of subjects achieving blood pressure targets at visit 2 (1 month) and visit 3 (3 months)

Table 3 Mean change in number of angina attacks per
week between visits (N = 1892)

Parameter Visit 1-2 Visit 1-3 Visit 2-3
N 1842 1848 1858
Mean —24 —-32 - 0.8

SD 8.0 82 1.6

P value < 0.0001 < 0.0001

significant for V2 and V3 compared with base-
line (P < 0.0001) (Table 4).

Secondary Effectiveness Parameters

At Dbaseline, the mean resting HR was
82.5 £ 10.1 bpm. After 1 month of bisoprolol/
perindopril SPC, resting HR had decreased by
13.5 £ 9.0 bpm to 69.0 + 7.5 bpm (P < 0.0001),
and after 3 months had decreased by
17.7 £ 9.7 bpm to 64.9 + 5.5 bpm (P < 0.0001)
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Table 4 Average change in weekly nitroglycerin con-
sumption (tablets or aerosol doses) between visits

(N = 1892)

Parameter Visit 1-2 Visit 1-3 Visit 2-3
N 867 534 525
Mean —-29 — 4.1 —13

SD 3.4 4.6 1.8

P value < 0.0001 < 0.0001

(Fig. 3). No significant correlation was found
between the HR reduction and the reduction in
the number of angina attacks in the periods
between visits 2 and 1, and visits 3 and 1. A
weak but statistically significant positive corre-
lation was observed between the HR reduction
and the number of angina attacks between V2
and V3 (the correlation coefficient was 0.047,
P < 0.0001). The HR reduction during the study
was also associated with a slight decrease in
nitrate consumption in this cohort of patients
with hypertension and stable CAD. The corre-
lation coefficient was 0.039 (P = 0.004) for the
period from visit 1 to visit 2, 0.0617 (P = 0.002)
for the period from visit 1 to visit 3, and 0.0624

90 4
80 -
70 4
60 -

50 4

Beats per minute

40 -

30 4

20 4

10

0 -

*for all values

Inclusion

(P <0.0001) for the period from visit2 to
visit 3.

At baseline the proportion of patients with
resting HR less than 60 bpm as recommended
by guidelines was 1.5%. However, an increase in
patients achieving the target level of resting HR
was observed at V2 and V3 (12.6% and 24.7%,
respectively). Changing the dose of bisoprolol/
perindopril SPC had little effect on the reduc-
tions in the mean HR values (Table 5).

Treatment with the bisoprolol/perindopril
SPC significantly improved patient quality of
life according to the VAS with an increase in
mean score from 47.2 + 17.4 mm at baseline to
679 £14.3mm at V2 (P<0.0001) and
82.4 + 13.3 mm at V3 (P < 0.0001) (Fig. 4).

At V2, just over half the participants (52.4%)
had minor adherence, 37.2% of patients had
good adherence, while 10.1% of participants
did not follow physicians’ recommendations at
all (non-adherent). At V3, the proportion of
patients with good adherence had increased to
57.1%, while the proportion of participants
who were non-adherent had decreased signifi-
cantly to 2.8%. The proportion of patients with
minor adherence decreased to 39.4%. A sub-
jective assessment of effectiveness and tolera-
bility was also performed by both physicians

p < 0.0001*
-135 bpm -1 77 bpm
v

1st month 3 month

Fig. 3 Change in mean heart rate (HR) at visit 2 (1 month) and visit 3 (3 months) compared with visit 1 (inclusion visit)
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Table 5 Mean heart rate reduction according to single-pill
combination dose

Dose (mg) Mean % SD heart rate reduction (bpm)
Visit 3 vs Visit 2 vs Visit 3 vs
visit 1 visit 1 visit 2
25425 — 12 (9.1) — 10.1 (8.8) — 1.9 (3.4)
25+ 5 — 92 (6) —78(73) —24(3.8)
S+5 —166(93) —13.1(87) —34(52)
S+ 10 —17.1(92) — 129 (83) — 4.1(5.7)
10 + 10 — 195 (9.6) — 143 (9.1) — 5.3 (6.4)
Correlation — 0.1350 — 0.0632 — 0.1311
coefficient
<0.0001*
100
90 > +37.1
80 j > +207
70 ;
60 | L 67.9
£ H H
£ 50 P
40 47.2
30 4
20
10
0 J
Inclusion 1st month 3rd month

* for all values

Fig. 4 Change in quality of life at visit 2 (1 month) and
visit 3 (3 months) compared with visit 1 (inclusion visit).

VAS visual analog scale

and patients at V3. Physicians reported treat-
ment effectiveness was “excellent” in 65% of
patients and “good” in 32%. In comparison,
patient ratings for treatment effectiveness were
“excellent” in 54.5% and “good” in 41.4%.
Physicians rated tolerability as “excellent” in
68.2% of patients and “good” in 29.4%. The
proportions of patients reporting “excellent” or
“good” tolerability were 58.0% and 38.5%,
respectively.

Safety

The profile of reported adverse events corre-
sponded with the well-known safety profile of

the individual drug components and charac-
teristics of the included patients. No new safety
issues were identified. During the study, physi-
cians recorded nine adverse events in four
patients (0.2%). In three patients the adverse
drug reaction resulted in withdrawal of biso-
prolol/perindopril SPC. Two patients receiving
the SPC at a dose of 5mg/5 mg experienced
arterial hypotension with dizziness and brady-
cardia, one of them also had an episode of
syncope. These events were considered to be
causally related to study drug and in one patient
resulted in the SPC being taken periodically and
not daily, which did not comply with the
instructions for medical use.

One patient experienced a dry cough and
tingling throat during the treatment which was
also treatment related. The fourth patient
experienced a non-traumatic vertebral com-
pression fracture that required hospitalization
followed by death of unknown cause. This
event was not related to study drug.

DISCUSSION

The results of the STYLE observational study
provide important data on the characteristics of
patients with hypertension and stable CAD
treated in a Russian outpatient setting. Analysis
of the baseline characteristics of this population
revealed a high prevalence of cardiovascular
disease risk factors and multiple HMOD. Despite
this, mean blood pressure at baseline was
158/93 mmHg and mean resting HR was
82.5 £ 10.1 bpm, well above recommended
targets [17]. Following the switch to or addition
of bisoprolol/perindopril SPC to the patients’
antihypertensive regimens, reductions in mean
blood pressure of 22/11 mmHg at V2 and
32/16 mmHg at V3 were observed. At each visit
the reductions were statistically significant
compared with baseline, but not between the
visits. This suggests that blood pressure reduc-
tions occurred early after initiation of treat-
ment, an important consideration in a
population at high cardiovascular risk. By V3,
86.7% of the study population had achieved the
target blood pressure level of less than
140/90 mmHg, but as the most recent ESC/ESH
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guidelines were published during the study it
was also decided to evaluate the proportion of
patients achieving the new target of less than
130/80 mmHg. The proportion achieving this
target was 31.9% at V3. This analysis was per-
formed on the FAS and did not take into con-
sideration factors such as age and treatment
tolerance that can have an impact on target
blood pressure goals. In the current study,
treatment was well tolerated and so unlikely to
be a factor. Two potential reasons for achieve-
ment of the new blood pressure goals in only a
third of the study population are (1) that most
physicians were still following the previous
blood pressure goals (less than 140/90 mmHg)
in routine clinical practice; and (2) that a pro-
portion of the patients were older than 65 years
and had a higher target blood pressure range.

During the study there were no statistically
significant changes in the concomitant antihy-
pertensive treatments or their doses, nor in
other types of concomitant medication such as
statins. The changes in blood pressure observed
were therefore likely a result of the addition of
the SPC to the treatment regimen.

Although HR is not included in any cardio-
vascular risk algorithm, it remains an indepen-
dent predictor of cardiovascular morbidity and
fatal events [18], yet only 14.7% of patients
were receiving a beta-blocker at baseline and
only 3.5% were receiving ivabradine. These data
corroborate findings from other observational
studies and registry analyses [19, 20]. In the
CLARIFY registry, a large, international, obser-
vational, longitudinal registry of outpatients
with stable CAD, nearly half the CAD registry
population had a HR of at least 70 bpm despite
three quarters receiving treatment with beta-
blockers [20]. Furthermore, a HR of at least
70 bpm was found to be independently associ-
ated with a higher prevalence and severity of
angina, and more frequent evidence of
myocardial ischemia [20].

In patients with CAD, HR control is the first
and most important step to achieve symp-
tomatic control of stable angina, and beta-
blockers are a first-line therapy to achieve this
goal. Following the addition of the SPC with a
bisoprolol component, a statistically significant
reduction in HR was observed at both the 1- and

3-month visits compared with baseline. In
another Russian cross-sectional, observational
study with a similar population (ATHENA,
AchievemenT of target resting HEart rate on
beta-blockers in patients with stable angiNA
and hypertension), patients with a median
duration of beta-blocker treatment of
24.0 months (range 2.0-257.0) had only slightly
higher resting HR (68.8 bpm, range 48.0-109.7)
vs 64.9 bpm (range 46-100) after 3 months of
treatment with bisoprolol/perindopril SPC [13].
Meanwhile, in the STYLE study, a higher
proportion of patients achieved the resting HR
of 55-60 bpm recommended by the 2019 ESC
guidelines for the diagnosis and management of
chronic coronary syndromes [17] after
3 months of SPC treatment—24.3% in STYLE vs
15.5% in ATHENA [13]. This could possibly be
due to the slightly higher doses of beta-blockers
used in STYLE. A rather low proportion of HR
goal achievement in both studies can be
explained by the fact that beta-blockers were
used in low doses compared with those used in
landmark clinical trials [21]. However, they
correspond to the daily beta-blocker doses
reported in a pan-European observational study
of patients with stable angina [22]. A possible
explanation of HR non-achievement is under-
titration of beta-blocker dose because of adverse
event fears and de-prioritization of HR as a
treatment target for stable angina. Meanwhile,
correlation coefficients between the reduction
in HR and dose of bisoprolol/perindopril SPC
were negative and close to O; therefore, chang-
ing the dose of bisoprolol/perindopril SPC had
little effect on reductions in mean HR values.
The addition of bisoprolol/perindopril SPC
to the treatment plan also led to a reduction in
the number of angina attacks and short-acting
nitrate consumption, and this reduction was
again statistically significant between baseline
and the individual treatment visits. Further-
more, a weak but statistically significant posi-
tive correlation was observed between HR
reduction and short-acting nitrate consump-
tion. These data confirm findings from the
ATHENA study in which patients achieving
target HR had a significantly lower frequency of
nitroglycerin-only administration compared
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with patients not achieving target (1.5% vs
3.0%, P < 0.045) [13].

Angina has an adverse effect on quality of
life because of factors such as pain, limited
exercise tolerance, and poor general health sta-
tus [23]. Any reduction in the frequency or
severity of angina symptoms would therefore be
expected to improve quality of life as long as it
was not associated with other adverse effects. In
the current study, treatment with the bisopro-
lol/perindopril SPC significantly improved
patient quality of life according to the VAS with
an increase in mean score by 20.7 mm between
baseline and V2, and an increase by 35.2 mm
between baseline and V3; a change by 10 mm
on a 100-mm VAS is considered clinically sig-
nificant [24].

In the past few years greater emphasis has
been placed on the prescription of effective
pharmacological interventions that promote
patient adherence [7, 25]. Combining agents
with complementary mechanisms of action
into a single pill is one solution that offers
several advantages over the individual compo-
nents taken separately [26]. These include more
rapid reductions in blood pressure, a greater
likelihood of achieving treatment targets,
improved tolerability compared with uptitrat-
ing the dose of single agents, and a simplified
dosing regimen, all of which favor adherence to
the treatment [27-29]. This was reflected in the
current study with adherence increasing
throughout the study so that at V3, 57.1% had
good adherence and 39.4% minor adherence;
only 2.8% were non-adherent, perhaps owing to
the multiple concomitant medications they
were taking. Only three patients experienced
treatment-related adverse events that resulted
in study drug withdrawal. In addition, physi-
cians confirmed tolerability of the single-pill
combination was “good” to “excellent” in 97%
of patients, which was corroborated by 96.5% of
patients.

This study was subject to the inherent limi-
tations of observational studies, which include
sample bias, incomplete response data, as well
as to the potential inaccuracy of self-reported
behavior. As an observational study without a
control arm, blinding, and no randomized
treatment allocation, this study does not

attempt to make any causal inferences about
treatment effect. In addition, the 3-month
duration of the study, while being sufficient to
observe an effect of the SPC on blood pressure
and HR, was not long enough to provide any
information on cardiovascular events and long-
term adverse effects. Nevertheless, the popula-
tion sample size was large and the findings have
important implications for the treatment of a
wide range of patients with hypertension and
stable CAD in clinical practice.

CONCLUSION

The STYLE observational study results support
the addition of a bisoprolol/perindopril SPC to
standard antihypertensive therapy to simulta-
neously reduce blood pressure and HR in
patients with hypertension and stable CAD and
to allow more patients to achieve blood pressure
treatment goals. The beneficial effects of the
SPC on these risk factors were accompanied by
improvements in angina symptoms and quality
of life. The treatment was well tolerated in a
broad patient population representative of
those seen in everyday clinical practice. Mean-
while, these data indicate that physicians
should pay more attention to resting HR man-
agement in patients with stable angina.
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