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Abstract

Background and Objective Blood pressure (BP) control in
hypertensive patients remains poor worldwide, particularly
in high-risk patients with hypertension and diabetes.
Guidelines recommend that such patients receive prompt
pharmacological therapy at maximal doses to rapidly
control BP. We aimed to evaluate efficacy and safety of
single-pill combination (SPC) perindopril/indapamide
(PER/IND) at full dose (10/2.5 mg) in hypertensive
patients, including diabetics, with BP uncontrolled by
previous medication.

Methods Twelve-week prospective, observational study in
patients with uncontrolled hypertension (>160-200 mmHg
systolic BP [SBP] and <110 mmHg diastolic BP [DBP])
on a previous SPC or free-dose combination of renin-an-
giotensin system blocker plus thiazide diuretic, substituted
with PER/IND 10/2.5 mg. Office BP, quality of life, and
blood parameters were evaluated in the whole cohort and
patients with type 2 diabetes mellitus.

Results 2120 ambulatory hypertensive patients were
enrolled, including 307 with type 2 diabetes. Two weeks
after substitution, SBP significantly decreased from
171.0 &+ 13.3 to 148.6 = 13.4 mmHg, and DBP from
98.6 = 8.3 to 88.8 £ 7.9 mmHg (both p < 0.00001). A
similar rapid decrease was noted in the diabetes subgroup.
After 12 weeks, BP had reduced by 42/19 mmHg in the
whole cohort (diabetes subgroup: 41/18 mmHg). Most
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(84%:;, diabetes subgroup: 77%) patients reached BP target
(<140/90 mmHg). Laboratory tests and quality of life
improved in the whole cohort and the diabetic subgroup.
Conclusions Switching to PER/IND at full dose (10/
2.5 mg) was well tolerated, leading to fast BP reduction
and control in the majority of patients with uncontrolled
hypertension, including difficult-to-treat patients with
diabetes.

Key Points

Switching to the single-pill combination perindopril/
indapamide at full dose (10/2.5 mg) provided rapid
blood pressure (BP) control in patients uncontrolled
by a previous combination of renin-angiotensin-
aldosterone inhibitor plus diuretic.

A similar rapid decrease in BP and achievement of
BP targets were observed in the whole cohort of the
study, and in patients with type 2 diabetes.

The treatment was well tolerated, and had a
favorable impact on metabolic profile.

1 Introduction

Arterial hypertension is one of the basic independent risk
factors for stroke and coronary artery disease (CAD), and
effective antihypertensive treatment contributes consider-
ably to decreased risk of cardiovascular mortality [2, 3].
One of the main ways of measuring the efficacy of anti-
hypertensive therapy is blood pressure (BP) control—the
achievement of BP <140/90 mmHg. Combination
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antihypertensive therapy allows BP to be controlled in
most patients, and usually includes a renin-angiotensin-
aldosterone system (RAAS) blocker in combination with a
diuretic or calcium channel blocker (CCB) [4]. The single-
pill combination (SPC) perindopril/indapamide (PER/IND)
is a widely prescribed antihypertensive treatment in Russia
[5]. The efficacy of this combination has been confirmed in
international and Russian clinical trials [6—11].

In Russia, an SPC of perindopril arginine/indapamide is
available as Noliprel A (2.5/0.625 mg) or Noliprel A Forte
(5/1.25 mg). Recently a new 10/2.5 mg full dose (Noliprel
A Bi-Forte) was introduced. This combination therapy may
not only improve BP control in patients with difficult-to-
control hypertension (patients with uncontrolled hyperten-
sion on two antihypertensive drugs [including a diuretic]),
but may also improve treatment adherence, protect target
organs, and reduce mortality [12—14]. Patients with dia-
betes and hypertension, a population at high risk of
microvascular and macrovascular complications showing
especially low rates of BP control, are also difficult to
control [2]. The American Diabetes Association (ADA) has
recommended that hypertensive patients with diabetes
should receive prompt pharmacological therapy in order to
rapidly control BP [15]. In particular they endorse treat-
ment with a combination therapy of either an angiotensin-
converting enzyme (ACE) inhibitor or an angiotensin II
receptor blocker (ARB) accompanied by a thiazide diure-
tic, both at maximal doses.

Under the aegis of the Russian Medical Society on
Arterial Hypertension (RMSAH), the FORTISSIMO study
was performed to investigate the efficacy and safety of the
new dosage of SPC PER/IND (10/2.5 mg) in patients with
poorly controlled BP on a fixed- or free-dose RAAS inhi-
bitor plus diuretic (hydrochlorothiazide [HCTZ] or inda-
pamide). The effect of treatment was evaluated in the
overall cohort of the FORTISSIMO study, and in the
subgroup of patients with type 2 diabetes.

2 Patients and Methods

Russian general practitioners and cardiologists followed up
suitable outpatients in the FORTISSIMO study, a 12-week
open-label, prospective, multicenter, observational, non-
comparative study in men or women aged >18 years with
essential hypertension poorly controlled by a RAAS inhi-
bitor—ACE inhibitors or ARBs—plus diuretic (HCTZ or
indapamide), given separately or as an SPC. These
stable patients (stable hypertension and stable antihyper-
tensive therapy over the last 3 months) had office systolic
BP (SBP) =160 to 200 mmHg and diastolic BP
(DBP) <110 mmHg. All patients gave their written
informed consent.
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Exclusion criteria included age <18 years, secondary
hypertension, type 1 or decompensated type 2 diabetes
mellitus, and contraindications or allergies to perindopril or
indapamide. Patients with severe concomitant diseases
(Canadian Cardiovascular Society class III-IV effort ang-
ina; unstable angina; New York Heart Association grade
III-IV heart failure; acute myocardial infarction or cere-
brovascular accident in the last 6 months; renal insuffi-
ciency (creatinine clearance <30 mL/h); or impaired liver
function) were also excluded.

Office BP, quality of life, and blood composition were
measured in patients switched to SPC PER/IND at full dose
(10/2.5 mg once daily, Noliprel A Bi-Forte, Servier, Serdix
Co. Ltd, Sof’ino, Moscow, Russia) from an ACE inhibitor
or ARB plus diuretic. Other antihypertensive therapy was
unchanged. Dietary or exercise interventions were not part
of the study. Visits took place 2, 4, 8, and 12 weeks after
baseline. If required, physicians were able to modify the
dose of SPC PER/IND after 2 or 8 weeks, and to add
additional amlodipine 5 mg once daily with BP >140/
90 mmHg at 8 weeks. Arterial pressure was measured
using Korotkoff’s auscultatory method at all visits (in the
physician’s office in the morning after a 5-min rest and
24 h after the last intake of SPC PER/IND 10/2.5 mg). The
mean value was calculated from three separate measure-
ments taken with the patient in a sitting position. Potas-
sium, glucose, total cholesterol, triglycerides, low- and
high-density lipoprotein cholesterol, creatinine, uric acid,
hemoglobin, and erythrocyte sedimentation rate were
recorded at baseline (sample taken within 3 months before
inclusion) and at 12 weeks. Obesity was assessed at base-
line and was defined as a waist circumference >102 cm in
men and >88 cm in women. Quality of life was assessed at
baseline and at 12 weeks using the universal health status
SF-36 questionnaire (physical function, activities, pain,
general health, vitality, social function, emotional state,
and mental health), and two summary scores were derived
(the physical component summary and the mental com-
ponent summary). General health state was assessed by
both patient and physician at the end of the study. Safety
was assessed by recording adverse events at each visit
during the study. Adverse events were defined as any
untoward medical occurrence in a patient administered a
medicinal product and which does not necessarily have a
causal relationship with this treatment. Serious adverse
events were defined as an adverse reaction which results in
death, is life-threatening, requires in-patient hospitalization
or prolongation of existing hospitalization, results in per-
sistent or significant disability or incapacity, or is a con-
genital anomaly/birth defect, or might jeopardize the
patient or might require intervention to prevent one of the
other outcomes listed above.
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Efficacy criteria included BP change from baseline to
12 weeks, and BP control (defined as the percentage of
patients who reached the target BP level of <140/
90 mmHg). Other criteria were change in quality of life
and change in blood parameters. Change in BP is presented
in the overall population (i.e., all patients who completed
the study), in patients with type 2 diabetes, in patients
switching from an ACE inhibitor plus diuretic, in patients
switching from an ARB plus diuretic, and according to the
grade of SBP at baseline. BP control is presented in the
overall population, in patients with type 2 diabetes, and in
subgroups who took an ACE inhibitor plus a diuretic or an
ARB plus a diuretic. Response to treatment was calculated
in patients with type 2 diabetes, and was defined as the
percentage of patients fulfilling at least one of the three
following criteria: SBP reduction >20 mmHg, DBP
reduction >10 mmHg, or achievement of target BP.
Quality of life and blood parameters are presented in the
overall population, and in the subgroup of patients with
type 2 diabetes.

2.1 Statistical Methods

Data are presented as means =+ standard deviations for
continuous variables or numbers and percentages for cat-
egorical variables. Comparisons at baseline and at
12 weeks were assessed using nonparametric tests (Wil-
coxon and signed-rank tests) in addition to Student’s ¢ test
for paired samples. A p value <0.05 indicated a significant
difference. SPSS software (version 16.0) was used for
statistical analysis.

3 Results
3.1 Baseline Characteristics

In the FORTISSIMO study, 2120 patients were enrolled by
700 general practitioners and cardiologists from 51 regions
in the Russian Federation (see Acknowledgements sec-
tion). A total of 1628 (77%) patients fulfilled the inclusion
criterion of a previous antihypertensive treatment with a
RAAS inhibitor plus diuretic (HCTZ or indapamide).

The characteristics at baseline for the overall study
population (n = 2120) and for patients with type 2 diabetes
(n = 307 [14%]) are shown in Table 1. When compared
with the overall study population, diabetic patients were
slightly older (62.1 vs. 59.0 years), more likely to be
female (74 vs. 66%), to be obese (79 vs. 63%), and to have
raised cholesterol (54 vs. 49%). Approximately a third of
the overall population (30%) and of patients with diabetes
(31%) had a family history of early onset of cardiovascular
disease. Hypertensive retinal angiopathy (84%) or left

ventricular hypertrophy (87%) was present in most patients
in the overall population, and nearly half (48%) had
chronic heart failure (class I-II). Patients with diabetes had
a greater proportion of microvascular or hypertension-re-
lated disease as compared with the overall population: 92%
of them had hypertensive retinal angiopathy, 93% had left
ventricular hypertrophy, and 61% had chronic heart failure
(class I-II). Microalbuminuria was present in 27% of
patients with diabetes and in 13% of the overall population.

When compared with the overall study population,
patients with diabetes were more likely to be prescribed a
diuretic (92 vs. 84%) or a CCB (39 vs. 30%) at baseline.
The proportion of patients taking a beta-blocker (50 and
53% for the overall population and for patients with dia-
betes, respectively), an ACE inhibitor (78 and 75%), and an
ARB (18 and 21%) was similar in both groups. Of the
overall population, 81% were taking a fixed- or free-dose
ACE inhibitor or ARB plus diuretic, including 37% taking
an ACE inhibitor or ARB plus HCTZ at baseline.

The mean duration of hypertension was 11.0 years in the
overall population, and 13.0 years in patients with diabetes.
Mean heart rate, SBP, and DBP were similar in both patient
groups (heart rate: 76.4 beats/minute (bpm) in both groups;
SBP/DBP:  171.0/98.6 mmHg overall, vs. 172.0/
98.4 mmHg in patients with diabetes). The distribution of
grades of hypertension was similar in both groups (85 and
87% of patients in Grade 2 or 3, for the overall population
and patients with diabetes, respectively).

3.2 Study Participants

Overall, there were 151 (7%) premature withdrawals,
mainly lost to follow-up (n = 41 [27%]), adverse events
(n = 40 [27%]), and patient refusal (n = 29 [19%]). Other
causes included unknown reasons (n =25 [17%]), no
effect (n = 8 [5%]), treatment regimen deviation (n = 5
[3%]), physician decision (n = 2 [1%]), and supply prob-
lems (n = 1 [<1%]). The remaining 1969 patients (93%)
completed the study (including 280 patients with type 2
diabetes). Of the 1969 patients who completed the study,
1873 (95%) were still taking SPC PER/IND 10/2.5 mg
after 12 weeks; 87 (4%) were on a lower dose of 5/1.25 mg
and nine (<1%) on 2.5/0.625 mg.

3.3 Effect of Treatment with Single-Pill
Combination (SPC) Perindopril/Indapamide
(PER/IND) 10/2.5 mg on Blood Pressure

3.3.1 Overall Population

In the overall population, SBP decreased by

41.5 £ 13.9 mmHg from 171.0 &+ 13.3, and DBP by
18.5 £ 8.7 mmHg from 98.6 & 8.3 mmHg after 12 weeks
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Table 1 Baseline

characteristics  in

overall

(n = 2120) and in type 2 diabetic patients (n = 307)

population

Characteristics Overall Type 2 diabetic
(N =2120)  patients (N = 307)
Demographic characteristics
Age (years) 59.0 £ 9.9 62.1 + 84
>65 years 511 (24) 100 (33)
Sex (female) 1397 (66)* 226 (74)
Employed 1105 (52) 109 (36)
Grade of hypertension
Grade 1 314 (15) 37 (12)
Grade 2 1247 (59) 182 (59)
Grade 3 550 (26) 85 (28)
Cardiac parameters
Heart rate (bpm) 764 £9.2 764 £ 99
Systolic blood pressure 171.0 £ 13.3 172.0 + 14.1
(mmHg)
Diastolic blood pressure 98.6 + 8.3 98.4 +£ 9.0
(mmHg)
Risk factors
Obesity® 1344 (63) 243 (79)
Family history of early 635 (30) 95 (31)
onset CVD®
Total 1038 (49) 167 (54)
cholesterol > 6.5 mmol/L
Smoking 465 (22) 33 (11)
Target organ damage and hypertension-related disease
Duration of hypertension 11.0 £ 6.7 13.0 £ 7.1
(years)
Hypertensive retinal 1775 (84) 281 (92)
angiopathy
Microalbuminuria 271 (13) 83 (27)
Left ventricular 1846 (87) 284 (93)
hypertrophy
Previous MI/CAD 168 (8) 37 (12)
Intermittent claudication 131 (6) 33 (11)
Abdominal aortic aneurysm 5 (<1) 1 (<)
History of stroke or TIA 155 (7) 56 (18)
Chronic heart failure (class 1027 (48) 187 (61)
1-1I)
Other concomitant diseases
COPD/asthma 98 (5) 72)
Joint disease 543 (26) 100 (33)
Gout 44 (2) 10 (3)
Previous antihypertensive treatment
Beta-blocker 1055 (50) 164 (53)
ACE inhibitor 1656 (78) 231 (75)
ARB 387 (18) 64 (21)
Any diuretic 1779 (84) 281 (92)
Thiazide-type (HCTZ) 792 (38) 105 (34)
Thiazide-like 936 (44) 169 (55)

(indapamide or
chlorthalidone)
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Table 1 continued

Characteristics Overall Type 2 diabetic
(N = 2120) patients (N = 307)

Loop diuretic 71 (3) 13 4)
Potassium-sparing 31 (1) 8(3)

diuretic (spironolactone)

CCB 630 (30) 119 (39)

Imidazoline receptor 43 (2) 5Q2)

agonist

RAAS inhibitor + any 1713 (81) 265 (86)

diuretic

RAAS inhibitor + HCTZ 1628 (77) 255 (83)

or indapamide

RAAS inhibitor + HCTZ 787 (37) 102 (33)

Values are presented as means + standard deviations or n (%)

ACE angiotensin-converting enzyme, ARB angiotensin receptor
blocker, bpm beats/minute, CAD coronary artery disease, CCB cal-
cium channel blocker, COPD chronic obstructive pulmonary disease,
CVD cardiovascular disease, HCTZ hydrochlorothiazide, MI
myocardial infarction, RAAS renin-angiotensin-aldosterone system,
TIA transient ischemic attack

* Gender of five patients was not indicated
® Waist circumference >102 cm in men or >88 cm in women

¢ Stroke/myocardial infarction before 55 years of age

of  treatment  (Fig. la). SBP  decreased by
22.4 + 13.5 mmHg (54%), 31.9 £ 14.1 mmHg (77%),
and 38.2 £ 14.0 mmHg (92%) at 2, 4, and 8 weeks,
respectively (all p < 0.00001 vs. previous visit). Equiva-
lent decreases in DBP were 9.8 mm £ 8.0 Hg (53%),
14.0 + 8.4 mmHg (76%), and 16.8 + 8.7 mmHg (91%)
(all p < 0.00001 vs. previous visit). Similar trends in SBP
and DBP reduction were observed in patients previously
taking an ACE inhibitor/diuretic or ARB/diuretic
(Table 2). BP reduction was rapid, falling by 22/10 mmHg
after 2 weeks in the main study. The greater the severity of
hypertension at baseline, the greater the reduction in BP
with SPC PER/IND 10/2.5 mg: between baseline and
12 weeks, SBP/DBP  decreased by 26.5 £ 8.8/
13.8 £ 7.9 mmHg in patients with grade 1 hypertension,
39.3 +9.3/18.2 + 8.2 mmHg in patients with grade 2
hypertension, and 56.1 £+ 11.7/22.2 + 8.3 mmHg in
patients with grade 3 hypertension (all p < 0.00001 vs.
previous visit) (Fig. 2). The degree of SBP and DBP
reduction was similar in men and women, and was
dependent on the duration of treatment with SPC PER/
IND. SPC PER/IND 10/2.5 mg was effective regardless of
previous treatment, age, gender, risk factors, or diseases
associated with hypertension.

In the overall population, the majority of patients
reached the standard BP target of <140/90 mmHg
(n = 1646 [84%]). Rates of BP control were comparable in
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patients who previously took an ACE inhibitor/diuretic
(78%) or ARB/diuretic (76%). BP control was rapid: after
4 and 8 weeks, 43 and 65%, respectively, of patients pre-
viously on an ACE inhibitor/diuretic achieved BP control.
The equivalent percentages at 4 and 8 weeks in patients
previously on an ARB/diuretic were 49 and 67%,
respectively.

3.3.2 Patients with Diabetes

With regard to patients with diabetes, SBP decreased by
40.5 £+ 13.6 mmHg from 171.7 £+ 13.7, and DBP by
18.0 £ 9.5 mmHg from 98.6 + 9.0 mmHg after 12 weeks
of  treatment  (Fig. 1b). SBP  decreased by
21.2 £ 12.6 mmHg (52%), 30.8 = 13.2 mmHg (76%),
and 37.2 £ 13.7 mmHg (92%) at 2, 4, and 8 weeks,
respectively (all p < 0.00001 vs. previous visit). Equiva-
lent decreases in DBP were 9.4 + 8.1 mmHg (52%),
13.7 &+ 8.8 mmHg (76%), and 16.2 £ 9.5 mmHg (90%)
(all p < 0.00001 vs. previous visit). Similar trends in SBP
and DBP reduction were observed in patients previously
taking an ACE inhibitor/diuretic or ARB/diuretic
(Table 2). As in the overall population, BP reduction was
rapid (21/9 mmHg after 2 weeks), and decreases in office
BP with SPC PER/IND 10/2.5 mg were greater in patients
with more severe hypertension at baseline; between base-
line and 12 weeks, BP decreased by 26.3 £ 7.8/
13.7 &+ 8.0 mmHg in patients with grade 1 hypertension,
37.6 £ 9.1/17.7 &+ 8.8 mmHg in patients with grade 2
hypertension, and 54.6 £ 10.7/21.5 &+ 8.9 mmHg in
patients with grade 3 hypertension.

A Overall patients (n=1969)

A-41.5+139* A-185+8.7*
171.0
+13.3
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Fig. 1 Systolic and diastolic blood pressure reduction with single-pill
combination perindopril/indapamide 10/2.5 mg in patients with
uncontrolled hypertension despite previous antihypertensive therapy.

BP target was reached in 215 diabetic patients (77%).
Nearly all (98%) diabetic patients were responders to
treatment with SPC PER/IND. Rates of BP control were
comparable in patients who previously took an ACE inhi-
bitor/diuretic (77%) or ARB/diuretic (81%). BP control
was rapid: After 4 and 8 weeks, 42 and 66%, respectively,
of patients previously on an ACE inhibitor/diuretic
achieved BP control. The equivalent percentages at 4 and
8 weeks in patients previously on ARB/diuretic were 46
and 71%, respectively.

3.4 Effect of Treatment with SPC PER/IND
10/2.5 mg on Quality of Life

3.4.1 Overall Population

A total of 1512 patients completed the SF-36 questionnaire at
baseline and study end. All eight scores rose after 12 weeks’
therapy with SPC PER/IND 10/2.5 mg compared with
baseline scores. Physical and mental summary scales sig-
nificantly increased from 38.9 &£ 7.2 and 39.8 £ 9.6% at
baseline to 44.5 £+ 6.1 and 50.7 + 6.5% after 12 weeks of
treatment, respectively (p < 0.001 for both, Fig. 3).

At the end of the study, patients were asked to rate their
general condition: 31% rated it excellent, 55% good, 11%
satisfactory, and <1% described no change. No patient
reported worsening. Physicians rated the results of treat-
ment excellent, good, and satisfactory in 37, 49, and 4% of
cases, respectively. No change with treatment was reported
for one patient, and no physicians described worsening of
the patient’s condition.

B Diabetic patients (n=280)

A-405+13.6 ™ A-18.0+9.5*
171.7
+13.7
180 -
*
A *
*
*
100 ~ :[
. 98.6

+9.0

Blood pressure (mean £ SD mmHg)
g

1
W0 W2 W4 W8 W12 Time
Diastolic BP (Week]

WO W2 w4 w8 wi2
Systolic BP

Results are presented for the overall population (a) and diabetic
patients (b). p < 0.00001 vs. previous visit

A\ Adis



212

Y. A. Karpov

Table 2 Blood pressure reduction with single-pill combination (SPC) perindopril/indapamide 10/2.5 mg in overall and diabetic patients with
previously uncontrolled hypertension on angiotensin-converting enzyme inhibitor/diuretic or angiotensin receptor blocker/diuretic

Patient group

BP reduction with SPC perindopril/indapamide 10/2.5 mg

Baseline 2 weeks 4 weeks 8 weeks 12 weeks
Overall
Patients previously on ACE inhibitor/diuretic (n = 1316)
Systolic blood pressure (mmHg) 171.4 £ 13.3 149.6 £ 13.3 139.8 £ 11.9 133.3 £ 10.0 129.7 + 8.6
Diastolic blood pressure (mmHg) 98.7 £ 8.2 89.0 £ 7.7 84.8 + 7.3 81.9 £ 6.8 80.2 £ 6.1
Patients previously on ARB/diuretic (n = 315)
Systolic blood pressure (mmHg) 171.3 + 12.6 1472 £ 135 1382 + 12.4 132.3 4+ 10.2 129.5 + 8.8
Diastolic blood pressure (mmHg) 99.2 + 7.6 892 £ 175 845 £ 72 81.7 £ 6.6 80.5 £ 6.1
Diabetic patients
Patients previously on ACE inhibitor/diuretic (n = 196)
Systolic blood pressure (mmHg) 171.3 £ 13.6 150.9 £ 13.9 140.9 + 12.7 134.3 £ 10.3 130.9 £ 9.1
Diastolic blood pressure (mmHg) 98.3 £ 89 89.5 £ 8.1 849 + 7.8 824 £ 69 80.6 + 6.5
Patients previously on ARB/diuretic (n = 52)
Systolic blood pressure (mmHg) 171.7 + 12.7 148.9 £+ 14.3 139.3 £ 129 1342 + 11.3 131.8 &+ 8.6
Diastolic blood pressure (mmHg) 98.8 £ 7.8 88.4 £ 7.8 83.6 £ 83 81.8 £ 79 80.1 £ 6.5

Values are presented as means =+ standard deviations

ACE angiotensin-converting enzyme, ARB angiotensin receptor blocker, BP blood pressure

1 A Grade 3 (n=505)
O Grade 2 (n=1160)
180 \ A @ Grade 1 (n=296)

Systolicblood pressure

140 -

Diastolic blood pressure

Blood pressure (mmHg)
)
o

60

Time (weeks)

Fig. 2 Systolic and diastolic blood pressure reduction with single-pill
combination perindopril/indapamide 10/2.5 mg according to grade of
hypertension in patients with uncontrolled hypertension despite
previous antihypertensive therapy. Values are presented as
means =+ standard deviations. Hypertension was classified according
to systolic blood pressure (SBP) at baseline: grade 1,
140-159 mmHg; grade 2, 160-179 mmHg; and grade 3,
>180 mmHg. *p < 0.00001 vs. previous visit for all grades

3.4.2 Patients with Diabetes
In patients with diabetes, all eight scores in the SF-36

questionnaire increased between baseline and study end.
Physical and mental summary scales significantly
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increased from 36.4 & 7.3 and 39.4 £ 9.7% at baseline to
41.8 £ 6.2 and 50.1 &+ 6.4% after 12 weeks of treatment,
respectively (p < 0.00001 for both, Fig. 3).

With regard to self-assessment of their general condition
by diabetic patients, 24% rated it excellent, 58% good,
14% satisfactory, and <1% described no change. Physi-
cians rated the general condition of patients with diabetes
excellent or good in 79% of cases.

3.5 Tolerability and Safety of SPC PER/IND
10/2.5 mg

After 12 weeks, in the overall population slight reductions
were observed in hemoglobin, erythrocyte sedimentation
rate, blood glucose, creatinine, total cholesterol, low-den-
sity lipoprotein cholesterol, triglycerides, and uric acid (all
p < 0.00001). High-density lipoprotein  cholesterol
increased marginally (p = 0.00039). Blood potassium
remained unchanged.

Blood parameters of patients with diabetes are presented
in Table 3. After 12 weeks, slight but significant improve-
ments in several metabolic and clinical blood parameters
were observed, including a reduction in triglycerides, total
cholesterol, low-density lipoprotein cholesterol, creatinine,
and uric acid. Blood glucose was significantly reduced from
6.88 £ 1.55 at baseline to 6.33 £ 1.41 after 12 weeks
(p < 0.00001). Blood potassium was not changed.

Evaluation of adverse events was performed in all
patients who started treatment with SPC PER/IND (2120
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patients). Overall, adverse events were registered in 85
patients (4%), of which two were fatal cases (both unre-
lated to the treatment: stroke of unknown type and death in
automobile accident [the patient was a passenger]).
Adverse events that were related to the treatment (adverse
drug reactions) were registered in 57 patients. Of these, six
were considered as serious: three cases of excessive BP
reduction, one case of Quince‘s edema, one case of urti-
caria, and one case of dysuria; the outcomes were favor-
able. The most commonly registered other adverse events
were cough (<1%), dizziness (<1%), asthenia (<1%), and
BP decrease (<1%).

4 Discussion

Administration of the SPC PER/IND at full dose (10/
2.5 mg) in hypertensive outpatients poorly controlled by a
previous combination of fixed- or free-dose ACE inhibitor
or ARB plus diuretic resulted in a rapid and significant
reduction in BP over 12 weeks in the overall cohort and in
the subgroup of patients with type 2 diabetes, with a high
rate of responders to treatment. The SPC PER/IND at full
dose (10/2.5 mg) controlled BP effectively, regardless of
the type of previous antihypertensive combination (ACE
inhibitor or ARB plus diuretic). Quality of life improved
significantly, and safety was good, including a favorable
effect on metabolic profile.

The antihypertensive efficacy—in terms of BP reduction
and BP control—and safety of SPC PER/IND at low and
high dosages has been well established in hypertensive
patients [6-9]. This combination has also been shown to

A Overall patients (n=1512)

60

44.5 39.8

389 461
50 o +9.6

40

30 )

ova

Score (%)

20

10

Physical health summary

Scale

Mental health summary

have nephroprotective benefits in patients with type 2
diabetes mellitus [10, 11]. Positive long-term outcomes—
antihypertensive efficacy, target organ protection, and
cardiovascular benefits—of treatment with perindopril and
indapamide have been observed in other studies
[11, 13, 14, 16]. The Action in Diabetes and Vascular
Disease: Preterax and Diamicron Modified Release Con-
trolled Evaluation-Observational study (ADVANCE-ON)
recently showed that positive survival benefits of treatment
with PER/IND lasted for up to 10 years after treatment
initiation, which included a 6-year post-trial period [16].
SPC PER/IND is currently the only RAAS blocker-based
SPC to contain indapamide, a diuretic preferred to thi-
azides in British hypertension guidelines [17]. HCTZ is not
a suitable alternative, owing to its short (<24 h) duration of
action, and its lesser efficacy compared to thiazide-like
diuretics and other classes of antihypertensive drugs [18].
Indapamide, which acts via both a diuretic and a direct
vasorelaxant effect, is more potent in reducing SBP than
HCTZ (by —5 mmHg), as demonstrated in a recent meta-
analysis [19, 20].

In our study, a higher proportion of patients were obese
in the diabetes subgroup than the overall group (79 vs.
63%). These difficult-to-control patients could benefit from
a combination treatment of an ACE inhibitor and a diuretic,
as advocated by Wenzel et al. [21]. This combination may
help counterbalance the salt-retaining effects of diabetes or
hyperinsulinemia in obesity. Moreover, it has been
demonstrated that adding a diuretic may increase the
antiproteinuric effect of RAAS blockade [22]. This sug-
gests that patients with both hypertension and type 2 dia-
betes should benefit from initiating treatment with either an

B Diabetic patients (n=264)
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Fig. 3 Quality-of-life assessment using the SF-36 questionnaire for the overall population and the subgroup with diabetes. Values are presented
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Table 3 Blood parameters at Blood parameter N Baseline 12 weeks p value

baseline and after 12 weeks’

treatment with single-pill Potassium (mmol/L) 152 428 + 0.67 4.20 + 0.69 0.14

combination perindopril/ Glucose (mmol/L) 255 6.88 + 1.55 6334+ 141 <0.00001%

indapamide 10/2.5 mg in

diabetic patients (n = 280) Triglycerides (mmol/L) 190 1.95 £ 0.80 1.70 £ 0.53 <0.00001*
Total cholesterol (mmol/L) 261 5.98 £+ 1.06 5.37 £ 0.83 <0.00001*
LDL-cholesterol (mmol/L) 153 338 £ 1.14 2.91 £+ 0.87 <0.00001*
HDL-cholesterol (mmol/L) 144 1.37 + 0.60 1.45 + 0.58 0.071
Creatinine (pmol/L) 232 88.1 + 164 86.1 £ 15.5 0.0040%*
Uric acid (mmol/L) 150 312.8 + 83.6 2929 £ 72.5 0.000057*
Hemoglobin (g/L) 261 138.4 £+ 12.7 136.7 £ 13.5 0.042*
Erythrocyte sedimentation rate (mm/h) 250 123 £ 6.6 112 £ 62 0.0012%*

Values are presented as means =+ standard deviations

HDL high-density lipoprotein, LDL low-density lipoprotein, N number of patients with blood parameter
values available at both baseline and 12 weeks

* Statistically significant difference between baseline and 12 weeks

ACE inhibitor or an ARB in combination with a thiazide-
type diuretic [23]. Recently, the American Diabetes
Association (ADA) has endorsed the need for a maximal
dose of such a combination to achieve BP target in
hypertensive patients with diabetes [15]. Our results sup-
port these recommendations, and further show that among
the RAAS inhibitor/thiazide diuretic combinations strat-
egy, the SPC PER/IND used at the full dose of 10/2.5 mg is
an attractive alternative in hypertensive patients with dia-
betes, by offering rapid BP control in patients previously
uncontrolled by other RAAS inhibitor/thiazide combina-
tions, in parallel with a favorable impact on the metabolic
profile.

Our findings confirm those observed in other observa-
tional studies with a full dose of SPC PER/IND 10/2.5 mg
in hypertensive patients in real life [24, 25]. BP in 9257
hypertensive patients in the Perindopril Plus Indapamide
Combination Blood Pressure Reduction (PICASSO) study
decreased from 159/93 mmHg to 132/80 mmHg
(»p < 0.001), and target BP (<140/90 mmHg) was reached
by 73% [24]. In Stratification of Cardiovascular Risk and
Evidence Based Medicine Hypertension Treatment FORTE
(FALCO FORTE) [25], SBP was reduced in 2327 hyper-
tensive patients (69% with BP uncontrolled by other anti-
hypertensives, 27% newly diagnosed) from 156.9 to
132.3 mmHg, and DBP from 94.9 to 81.3 mmHg (both
p < 0.0001). Target BP was reached by 87%. Quality of
life improved significantly in FALCO FORTE, as seen in
our study.

A full dose of PER/IND 10/2.5 mg showed good anti-
hypertensive efficacy in patients with type 2 diabetes in our
study. These findings are similar to those observed in
previous observational studies in diabetic patients [26, 27].
Noliprel Forte A as the Key Therapy for Diabetic Patients
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with Hypertension (NIKA) study included 397 patients
with type 2 diabetes, and newly diagnosed hypertension or
BP uncontrolled with previous therapy. BP decreased from
160/95 to 130/81 mmHg in patients after 6 months treat-
ment with PER/IND 5/1.25 mg or 10/2.5 mg, and BP
control was achieved in 90% of patients treated with the
highest dose [26]. In a subgroup analysis of the PICASSO
trial in 2762 patients with type 2 diabetes or pre-diabetes,
BP was reduced from 159/93 mmHg to 132/80 mmHg
after 3 months of treatment with PER/IND 10/2.5 mg [27].
Treatment also significantly decreased ambulatory BP.
Similar to our findings, both the PICASSO subgroup
analysis and the NIKA study showed an improvement of
laboratory parameters after treatment with PER/IND in
diabetic patients. These results indicate that, unlike thi-
azide-type diuretics such as HCTZ, indapamide does not
negatively impact the metabolic status of patients with type
2 diabetes mellitus.

BP control in hypertensive patients has been shown to
be greater when treated with SPCs than with free-dose
combinations or monotherapy [28], and antihypertensive
SPCs have been shown to improve treatment adherence
[29, 30]. This could be useful, as rates of BP control in
clinical trials are not always reproduced in routine clinical
practice [31]. Aside from poor treatment adherence,
physicians’ reluctance to insist on more active and
aggressive treatment of hypertension may be a reason [32].

Further possible advantages of antihypertensive SPCs
versus monotherapy include a quicker BP response in a
greater percentage of patients, and greater BP reduction
compared with increasing the dosage of one antihyperten-
sive agent [2]. There may also be potential advantages in
terms of fewer drops-out and a reduced incidence of side
effects. Treatment initiation with SPCs is currently
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recommended by European guidelines in hypertensive
patients at high risk or with high initial BP values [2]. In
current Russian hypertension guidelines [3], the main
indication for changing treatment or first administering
combination therapy is failure of monotherapy or other
combinations to control BP. ACE inhibitor/diuretic SPCs
remain a preferred choice of antihypertensive strategy
[2, 4].

4.1 Limitations

Our study has the typical benefits and limitations of an
observational study. A major limitation of this study is the
lack of a control arm, which makes it difficult to determine
the extent of a true drug effect versus the result of intense
BP monitoring. For some patients, inclusion criteria
(mainly baseline BP values and previous antihypertensive
treatments) deviated from the protocol, which might reduce
the validity of these findings. Time since diagnosis of
diabetes was not collected for diabetic patients. Despite
this, our study provides a real-life assessment of BP
reduction and BP control with the SPC PER/IND at full
dose (10/2.5 mg) in a large range of patients, including
patients with type 2 diabetes who are more difficult to treat.

5 Conclusion

Switching to SPC PER/IND at full dose (10/2.5 mg)
effectively reduced BP over the short term in patients with
poorly controlled BP despite previous treatment with an
ACE inhibitor or ARB plus diuretic. This resulted in rapid
and effective BP control (<140/90 mmHg) in most patients
(84%), good tolerability including a favorable impact on
metabolic profile, and a significant improvement in quality
of life. This efficacy was maintained in patients with type 2
diabetes—who are more difficult to treat—and 77% of
them achieved BP control after failure of previous com-
bination therapy. Simplification of treatment and reduction
of noncompliance with SPC PER/IND at full dose may
have contributed to the efficacy observed.
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