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Abstract

Background and Objectives Management of hypertension and dyslipidemia is important when considering cardiovascular
disease risk; however, achievement of optimal lipid and blood pressure (BP) targets in clinical practice remains inadequate.
This analysis sought to estimate the frequency, effectiveness, and safety of co-administrated atorvastatin and perindopril in
routine care.

Methods We conducted a post hoc analysis of four Canadian, prospective, multi-center, observational studies assessing
real-life effectiveness and safety of perindopril 4 atorvastatin in mild-to-moderate hypertensive patients with concomitant
dyslipidemia over 16 weeks. The safety population comprised patients receiving one or more doses of free combination
perindopril + atorvastatin; the full analysis set (FAS) received perindopril + atorvastatin at baseline, with one or more post-
baseline systolic BP measurements while on treatment.

Results A total of 3541 and 3172 patients were included in the safety population and FAS, respectively. At the last observa-
tion carried forward, significant reductions in mean systolic BP (— 18.0 mmHg; p <0.001) and diastolic BP (— 8.9 mmHg;
p<0.001) were observed; target BP was achieved by 73.1% of patients. Emergent adverse events (AEs) were reported in
8.0% of patients, the most common being cough (4.5% of patients), headache (0.9%), and dizziness (0.8%). Four serious
AEs were reported among three (0.1%) patients. No differences were observed in effectiveness or safety between studies.
Conclusions Concomitant perindopril + atorvastatin therapy demonstrated similar efficacy across all studies, with signifi-
cant reductions in BP and achievement of target BP levels observed in a real-world setting. Results align with known safety
profiles of atorvastatin and perindopril, with no unexpected AEs observed when compared with data from treatment with
the individual drugs.
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1 Introduction

Hypertension, or high blood pressure (BP), is a universal
concern that was designated the leading risk factor for global
disease burden in 2010 [1]. Hypertension is often labeled a
‘silent killer’ due to the fact that early symptoms are rare to
non-existent, and it is a major risk factor for cardiovascular
disease (CVD), including congestive heart failure (CHF),
aneurysm, and stroke [2]. Dyslipidemia, another major risk
factor for CVD, frequently occurs in hypertensive patients,
concurrently affecting between 15% and 31% of hyperten-
sive patients [3]. Moreover, concomitant dyslipidemia and
hypertension compound the risk for CVD, more so than the
sum of the risks associated with the individual disorders
[4,5].

The management of both hypertension and dyslipidemia
is important when considering CVD risk; however, there is
evidence suggesting that hypertensive patients with comor-
bid dyslipidemia are often not treated with a lipid-lowering
agent, or are receiving treatment at a sub-optimal dose [6].
Despite the known importance of controlling modifiable risk
factors of CV disease, achievement of optimal lipid [6—8]
and BP [9-13] targets remains inadequate. Specifically, with
respect to hypertension, a recent report from the American
Heart Association found that only slightly more than half
(54.1%) of patients were considered to have controlled
hypertension [13]. Furthermore, adherence appears to be
a major obstacle resulting in a variety of adverse outcomes
among patients taking cardio-protective medications, includ-
ing angiotensin-converting enzyme inhibitors (ACEIs) and
statins [14].

The objectives of this analysis were to identify the fre-
quency of concomitant perindopril and atorvastatin admin-
istration in mild to moderate hypertensive patients who were
followed in routine care and to assess the real-life effective-
ness and safety of perindopril when taken in combination
with atorvastatin.

2 Methods
2.1 Study Design

This was a post hoc analysis of the following four Cana-
dian, prospective cohort, multi-center, observational stud-
ies, described in Table 1, which involved mild to moder-
ate hypertensive patients, 18 years of age and older, either
uncontrolled or not previously treated [15-18]. A total
of 51,821 patients were enrolled across studies, of which
43,444 received at least one dose of perindopril (intent-
to-treat [ITT] population). Patients were followed for 16
(+2) weeks, with two recommended follow-up visits at 4
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(£2) and 16 (£ 2) weeks after their first visit/inclusion in
the study. Considering that all four studies shared that same
inclusion/non-inclusion criteria and duration of perindo-
pril therapy, a post hoc analysis was conducted to identify
the sub-population of patients in the four studies who were
treated concomitantly with perindopril and atorvastatin, and
to assess the effectiveness and safety of this free combi-
nation. The decision to treat patients with perindopril was
independent of study participation and decided upon by the
treating physicians prior to screening/enrolment in the four
studies. After the physician’s decision to prescribe perindo-
pril, a voluntary informed consent form was obtained from
the patient in order to initiate participation into the study.
Assessment of the inclusion and exclusion criteria was based
on the patient’s medical history and the treating physician’s
assessment and judgment.

2.2 Post Hoc Study Population

The study population included four groups of adult
(> 18 years) patients with mild to moderate uncon-
trolled hypertension (140 <systolic blood pres-
sure [SBP] <179 mmHg and/or 90 < diastolic blood
pressure [DBP] <109 mmHg; for diabetic patients,
130<SBP <179 mmHg and/or 80 <DBP <109 mmHg),
either uncontrolled with no previous perindopril treatment or
not previously treated, without unstable coronary artery dis-
ease or recent myocardial infarction, who had concomitant
administration of perindopril and atorvastatin at baseline and
at least one post-baseline assessment, no fixed-dose combi-
nation pill, between (i) 2008 and 2010 in CONFIDENCE
I1, (i) 2009 and 2011 in PROTECT I, (iii) 2010 and 2012
in Shake the Habit (STH) I, and (iv) 2012 and 2014 in STH
II. Atorvastatin may have been initiated prior to perindopril
or at baseline.

2.3 Outcome Measures

The outcome measures used to evaluate perindopril effec-
tiveness when taken concomitantly with atorvastatin were
the change from baseline (Visit 1) for SBP and DBP at
Visit 2, Visit 3, and LOCF (last observation carried for-
ward), and percentage of patients who achieved target BP
as per the most recent (2013) joint European Society of
Hypertension/European Society of Cardiology (ESH/ESC)
hypertension guidelines available at the time of analysis
(< 140/90 mmHg, or < 140/85 mmHg for diabetic patients)
[19]. Individual study protocols defined target BP as per the
2012 Canadian Hypertension Education Program (CHEP)
guidelines, which differed from the European guidelines
with respect to the definition of target BP for diabetic
patients (< 130/80 mmHg) [20]. Considering that the per-
protocol definition, and resultant inclusion criterion, defined
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uncontrolled hypertension in diabetics according to the
CHEP guidelines, analyses of target BP achievement did
not include diabetic patients, who, at baseline, were consid-
ered controlled due to post hoc adoption of the ESH/ESC
definition.

During all four studies, BP measures were evaluated
in-office, at baseline and during each of the three study
visits; both SBP and DBP were measured with the patient
in a seated position, having been seated for at least 5 min,
according to a standardized BP measurement protocol,
which was provided to all study sites. The average of two
BP measurements, taken 5 min apart, was used to assess
BP control. Although CONFIDENCE II patients may have
also measured BP at home, only in-office BP readings were
considered in the current post hoc analysis.

The safety of concomitant perindopril and atorvastatin
was assessed by reports of emergent adverse events (EAEs),
and emergent serious adverse events (ESAEs), which were
coded using MedDRA version 17.0. Safety was ascertained
as per the physician’s judgment at Visits 2 and 3.

2.4 Statistical Methods

All statistical analyses were performed for all patients during
the treatment period (concomitant perindopril and atorvasta-
tin) only, and stratified by the individual studies. Descriptive
statistics, including the mean and standard deviation (SD)
for continuous variables, and frequency distributions for cat-
egorical variables, were produced for patient demographics
and baseline characteristics on the full analysis set (FAS),
comprised of all patients receiving concomitant perindopril
and atorvastatin at baseline who had at least one follow-
up SBP measurement while on free combination treatment.
Effectiveness analyses were performed on the FAS and
assessed descriptively, as described above. Absolute changes
in SBP and DBP to Visit 3 were conducted applying the
LOCF method, with missing SBP or DBP data at Visit 3
imputed from Visit 2 values. Within-group improvements in
SBP and DBP to LOCF were assessed with the One-Sample
T test. Safety analyses were performed on the safety set,
which included all patients receiving concomitant perindo-
pril and atorvastatin at least one time during follow-up, and
were evaluated descriptively using frequency distributions.

3 Results
3.1 Patient Disposition
Of the 43,444 patients in the ITT population, 3541 and 3172

patients were included in the safety population and the FAS,
respectively (Fig. 1).
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MERGED ITT POPULATION
N=43,444

Selection of post-hoc cohort:

at least one dose of concomitant

atorvastatin + perindopril

MERGED SAFETY POPULATION

N=3541
CONFIDENCE Il PROTECT | STHI STH I
N=1332 N=1069 N=709 N=431

G /
~"
= Baseline atorvastatin + perindopril
= One baseline and corresponding post-
baseline measure of SBP
MERGED FULL ANALYSIS SET

N=3172
CONFIDENCE I PROTECT | STHI STHI
N=1253 N=988 N=552 N=379

Fig.1 Patient flow chart. The merged ITT population included all
patients with a baseline assessment that took at least one dose of the
study medication (perindopril) and had a baseline SBP measurement.
From this merged ITT, the study populations for the post hoc analyses
included (i) all those who received at least one dose of combination
perindopril + atorvastatin at any point during the study (merged safety
population), (ii) all those patients who received combination perin-
dopril + atorvastatin at baseline, and for whom a baseline and one or
more follow-up SBP assessment were available (merged full analysis
set). ITT intent-to-treat, SBP systolic blood pressure, STH Shake the
Habit

Among the FAS, 81 (2.5%) patients withdrew from the
study, 309 (9.7%) patients were lost to follow up, and 2782
(87.7%) patients completed the study (Table 2).

3.2 Baseline Characteristics

The majority of patients were male, with mean (SD) age
ranging from 64.7 (11.5) to 65.7 (11.5) years in PROTECT
IT and STH I, respectively, and with BMI (mean [SD]) low-
est in CONFIDENCE 1 (29.3 [5.7] kg/m?) and highest in
STH II (29.8 [6.4] kg/m?). Baseline SBP was approximately
150 mmHg for patients in CONFIDENCE II, STH I, and
STH 1I, and was slightly lower (mean [SD]: 147.4 [10.1]
mmHg) for PROTECT I patients. Mean (SD) DBP ranged
from 86.0 (9.3) mmHg to 87.3 (8.4) mmHg across studies
(Table 3).

Across all studies, rates of baseline cardiovascular risk
factors were high: physical inactivity was reported by
nearly two-thirds of patients in CONFIDENCE II (61.5%;
n="771/1253), and in approximately half of patients in PRO-
TECT I (46.9%; n=463/988), STH I (49.5%; n=273/552),
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Table 2 Patient disposition by Status CONFIDENCEII PROTECTI STHI  STHII Merged FAS
study and for the merged full (V=1253) (N=988)  (N=552) (N=379) (N=3172)
analysis set
Withdrawn, n (%) 35(2.8) 24 (2.4) 0(0.00 22(5.8) 81 (2.5)
Withdrew consent 5(0.4) 1(0.1) 0(0.0) 1(0.3) 7(0.2)
Adverse event 23 (1.8) 17 (1.7) 0(0.0) 17 (4.5) 57 (1.8)
Lack of drug efficacy 1(0.1) 0(0.0) 0 (0.0) 0(0.0) 1(0.03)
Protocol violation 1(0.1) 0(0.0) 0 (0.0) 0(0.0) 1(0.03)
Non-compliance 1(0.1) 2(0.2) 0 (0.0) 1(0.3) 4(0.1)
Other 4(0.3) 4(0.4) 0(0.0) 3(0.8) 11 (0.3)
Lost to follow up, n (%) 121 (9.7) 65 (6.6) 78 (14.1) 45(11.8) 309 (9.7)
Completed, n (%) 1097 (87.5) 899 (91.0) 474 (85.9) 312 (82.3) 2782 (87.7)
FAS full analysis set, STH Shake the Habit
Table 3 Baseline demographic and patient characteristics by study and for the merged full analysis set
CONFIDENCEII PROTECT I STH 1 STH II Merged FAS
(N=1253) (N=988) (N=552) (N=379) (N=3172)
Age, years, mean (SD) 64.9 (11.3) 64.7 (11.5) 654 (11.7)  65.7(11.5)  65.0 (64.6)
BMI, kg/m?, mean (SD) 29.3(5.7) 29.4 (5.4) 29.5 (6.4) 29.8 (6.4) 29.4 (5.8)
Gender, male, n (%) 704 (56.2) 582 (58.9) 346 (62.7) 199 (52.5) 1831 (57.7)
SBP, mmHg, mean (SD) 150.2 (11.6) 147.4 (10.1) 150.0 (9.7) 150.7 (9.6) 149.4 (10.6)
DBP, mmHg, mean (SD) 86.7 (8.8) 85.7 (8.5) 87.3 (8.4) 86.0 (9.3) 86.4 (8.7)
Cardiovascular risk factors, yes, n (%)
Physical inactivity 771 (61.5) 463 (46.9) 273 (49.5) 214 (56.5) 1721 (54.3)
Current smoker® 241 (19.2) 170 (17.2) 98 (17.8) 64 (16.9) 573 (18.1)
Obesity® 495 (39.5) 355(35.9) 211 (41.4) 152 (40.1) 1213 (38.8)
Cholesterol ratio® 348 (27.8) 293 (29.7) 200 (36.2) 109 (28.8) 950 (29.9)
Coronary artery disease 370 (29.5) 243 (24.6) 212 (38.4) 123 (32.5) 948 (29.9)
Diabetes (I/IT) 572 (45.7) 480 (48.6) 258 (46.7) 184 (48.5) 1447 (45.6)
Microalbuminuria 197 (15.7) 64 (6.5) 61 (11.1) 60 (15.8) 382 (12.0)
Baseline concomitant CV medication, yes, n (%) 952 (76.0) 703 (71.2) 370 (67.0) 248 (65.4) 2273 (71.7)
Calcium channel blockers 337 (26.9) 196 (19.8) 86 (15.6) 77 (20.3) 696 (21.9)
Beta blockers 351 (28.0) 256 (25.9) 157 (28.4) 105 (27.7) 869 (27.4)
Diuretics 302 (24.1) 231 (23.4) 67 (12.1) 61 (16.1) 661 (20.8)
ASA/antiplatelets 768 (61.3) 541 (54.9) 240 (43.5) 111 (29.3) 1160 (52.3)
Cardiac therapy 780 (62.3) 546 (55.3) 247 (44.7) 119 (31.4) 1692 (53.3)
Antihypertensive therapy 652 (52.0) 494 (50.0) 251 (45.5) 211 (55.7) 1608 (50.7)
Change from baseline in concomitant CV medica-
tion, yes, n (%)
Visit 29 56 (4.5) 28 (2.8) 18 (3.3) 10 (2.6) 112 (3.5)
Visit 3¢ 61 (5.6) 73 (8.1) 18 (3.8) 18 (5.4) 170 (6.1)

“Defined as more than one cigarette/day

"BMI > 30 kg/m?

¢Cholesterol ratio > 6. Ratio determined as total cholesterol/HDL

dPercentages based on total number of patients who completed Visit 2 (n=3172)

“Percentages based on total number of patients who completed Visit 3 (n=2802)

ASA acetylsalicylic acid, BMI body mass index, CV cardiovascular, DBP diastolic blood pressure, FAS full analysis set, HDL high-density lipo-
protein, SBP systolic blood pressure, SD standard deviation, STH Shake the Habit
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and STH II (56.5%; n=214/379). Prevalence of diabetes
mellitus was >45% across all study populations, with obe-
sity rates at approximately 36% in PROTECT I patients, and
40% in CONFIDENCE I, STH I, and STH 1I populations.
Prevalence of a high cholesterol ratio (total cholesterol/
HDL > 6) and coronary artery disease ranged from 27.8%
(n=348/1253; PROTECT 1) to 36.2% (200/552; STH
I), and from 24.6% (n=243/988; PROTECT I) to 38.4%
(n=212/552; STH I), respectively. Current smokers (defined
as more than one cigarette per day) constituted similar pro-
portions of all four study populations, with this percentage
being highest in the CONFIDENCE I study population
(n=241/1253; 19.2%) (Table 3).

Concomitant cardiovascular (CV) medication at baseline
was reported by between 65.4 and 76.0% of patients. ASA/
antiplatelet medication, cardiac therapy, and other antihyper-
tensive therapies were the most predominately administered
concomitant CV medications, reported by approximately
half of all patients, each, in the merged FAS (Table 3). In
individual studies, the proportion of patients prescribed
ASA/antiplatelets and cardiac therapy was variable, rang-
ing from approximately 30-60% of patients. The proportion

of patients receiving concomitant antihypertensive therapy,
however, was comparable across studies with 46-56%. The
change from baseline in CV medications remained relatively
stable across all visits, with a maximum 4.5% (CONFI-
DENCE I; n=56/1253) and 8.1% (PROTECT I, n=73/896)
of patients reporting a change in CV medication at Visits
2 and 3, respectively. Overall, in the merged FAS, a CV
medication change was noted in 3.5% of patients at Visit 2
(n=112/3172) and 6.1% of patients at Visit 3 (n=170/2802)
(Table 3).

3.3 Atorvastatin/Perindopril Dosing

At Visit 1, the most frequent dose of perindopril was the
4 mg/day across all four studies. Atorvastatin dose at base-
line was most frequently 10 mg/day in CONFIDENCE II,
PROTECT I, and STH 1II (range 27.4-34.8%), and 40 mg/
day in STHI (31.5%). In these studies, 41.7% (n=523/1253;
CONFIDENCE 11), 32.4% (n=320/988; PROTECT I),
60.3% (n=333/552; STH 1), and 53.8% (n=204/379;
STH 1II) of patients remained on the same dose of perindo-
pril +atorvastatin until the last visit (Table 4).

Table 4 Dose of perindopril + atorvastatin combination by study and for the merged full analysis set

CONFIDENCE II PROTECT 1 STHI STH II Merged FAS
(N=1253) (N=988) (N=552) (N=379) (N=3172)
Baseline perindopril dose, n (%)
2 mg 219 (17.5) 215 (21.8) 49 (8.9) 29 (7.7) 512 (16.1)
4 mg 956 (76.3) 688 (69.6) 386 (69.6) 270 (71.2) 2300 (72.5)
6 mg 0(0.0) 0(0.0) 0(0.0) 1(0.3) 1 (0.03)
8 mg 62 (4.9) 58 (5.9) 114 (20.7) 75 (19.8) 309 (9.7)
16 mg 0(0.0) 1(0.1) 0(0.0) 0(0.0) 1 (0.03)
Missing 16 (1.3) 26 (2.6) 3(0.5) 4(1.1) 49 (1.5)
Baseline atorvastatin dose, 1 (%)
5 mg 2(0.2) 3(0.3) 0(0.0) 6 (1.6) 11 (0.3)
10 mg 343 (27.4) 339 (34.3) 147 (26.6) 132 (34.8) 961 (30.3)
15 mg 1(0.1) 1(0.1) 0(0.0) 1(0.3) 3(0.1)
20 mg 339 (27.1) 233 (23.6) 170 (30.8) 119 (31.4) 861 (27.1)
30 mg 4(0.3) 1(0.1) 3(0.5) 4(1.1) 12 (0.4)
40 mg 176 (14.0) 112 (11.3) 174 (31.5) 86 (22.7) 548 (17.3)
>40 to< 80 mg 5(0.4) 0(0.0) 5(0.9) 6 (1.6) 16 (0.5)
80 mg 39 (3.1) 24 (2.4) 38 (6.9) 19 (5.0) 120 (3.8)
>80 mg 0(0.0) 0(0.0) 3(0.5) 0(0.0) 3(0.1)
Missing 344 (27.5) 275 (27.8) 12 (2.2) 6 (1.6) 637 (20.1)
Dose of atorvastatin + perindopril, n (%)
Remained on same dose until last available visit 523 (41.7) 320 (32.4) 333 (60.3) 204 (53.8) 1380 (43.5)
Changed dose for at least one drug 334 (26.7) 368 (37.2) 162 (29.3) 145 (38.3) 1009 (31.8)
At least one drug dose was missing 396 (31.6) 300 (30.4) 57 (10.3) 30 (7.9) 783 (24.7)

FAS full analysis set, STH Shake the Habit
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3.4 Effect of Treatment with Atorvastatin
and Perindopril on Systolic (SBP) and Diastolic
Blood Pressure (DBP)

Figure 2a, b present the changes from baseline to Visit 2,
Visit 3, and the LOCF in SBP and DBP, respectively, for
the merged FAS and by individual study. Overall, a time-
dependent decrease in both SBP and DBP was observed.
By individual study, mean (SD) SBP change from baseline
was highest in STH I (Visit 2: — 17.0 [12.5] mmHg; Visit 3:
—20.2 [13.1] mmHg), followed by comparable decreases in
CONFIDENCE II, PROTECT I, and STH II at both Visit 2
(= 13.9[13.9]; — 13.1 [12.7]; — 13.7 [13.5] mmHg, respec-
tively) and Visit 3 (— 18.0 [14.6]; — 17.4 [12.1]; — 18.5
[14.0] mmHg, respectively). Corresponding mean (SD)
decreases in DBP observed at Visit 2 ranged from a mini-
mum of — 6.4 (9.2) mmHg (STH II) to a maximum — 8.6
(8.5) mmHg (STH I). At Visit 3, mean (SD) changes in DBP
from baseline were — 9.2 (9.8) mmHg (CONFIDENCE II),
— 8.7 (8.3) mmHg (PROTECT I), — 10.3 (8.9) mmHg (STH
I), and — 8.7 (9.8) mmHg (STH II).

With respect to the LOCF analysis, significant (p <0.001)
within-group changes in SBP and DBP from baseline were
observed at LOCF in the merged FAS, as well as within
each individual study population: mean (SD) change from

PROTECT | STHI STHII

Merged FAS
WVisitl M®Visit2 mVisit3 LOCF

baseline in SBP was — 17.4 (14.6), — 17.6 (12.6), — 20.1
(13.2) and — 18.5 (13.9) mmHg in the CONFIDENCE
II, PROTECT I, STH I, and STH 1II studies, respectively
(Fig. 2a), with a resultant change in the merged FAS of
— 18.0 (13.7) mmHg. The mean (SD) change in DBP for
LOCF was — 8.8 (9.8) mmHg in CONFIDENCE II, — 8.5
(8.6) mmHg in PROTECT I, — 10.1 (9.0) mmHg in STH I,
— 8.5 (9.6) mmHg in STH II, and — 8.9 (9.3) mmHg in the
merged FAS (Fig. 2b).

Patients included in the assessment of target BP at each
visit were those with available data for SBP, DBP, and dia-
betes status. Between 50.1% (n=173/345; STH 1I) and
65.6% (n=328/500; STH 1) of patients achieved an SBP/
DBP of < 140/90 mmHg (or < 140/85 mmHg for diabetic
patients) by Visit 2 (Table 5). This proportion increased
across all groups at Visit 3, to 71.5% in CONFIDENCE 11
(n=1702/982), 80.0% in PROTECT I (n=592/740), 80.1%
in STHI (n=347/433), and 71.9% in STH II (n=207/288).
LOCEF analyses resulted in lower although comparable pro-
portions of patients achieving target, which was reported
by 68.1% of patients in CONFIDENCE II (n=802/1177),
78.1% of patients in PROTECT I (n=676/866), 77.4%
of patients in STH I (n=408/527), and 70.7% of patients
in STH II (n=256/362). This trend was also apparent in
the merged FAS, with 56.9% (n=1640/2880), 75.6%
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Table 5 By-visit achievement

T CONFIDENCE II PROTECT I STH1 STH II Merged FAS
of target blood pressure” by (N=1182) (N=866) (N=528)  (N=362)  (N=2938)
study and for the merged full
analysis set Achievement of tar-

get BP, yes, n (%)b

Visit 2 N=1171 N=3864 N=500 N=345 N=2880
635 (54.2) 504 (58.3) 328 (65.6) 173 (50.1) 1640 (56.9)

Visit 3 N=982 N=740 N=433 N=288 N=2443
702 (71.5) 592 (80.0) 347 (80.1) 207 (71.9) 1848 (75.6)

LOCF N=1177 N=2866 N=527 N=362 N=2932
802 (68.1) 676 (78.1) 408 (77.4) 256 (70.7) 2142 (73.1)

4234 diabetic patients (CONFIDENCE I: n=71, PROTECT L: n=122, STH I: n=24, STH II: n=17) were
considered to have controlled BP at Visit 1, according to the European Society of Hypertension/European
Society of Cardiology (ESH/ESC) guidelines, and were excluded from consideration in the target BP anal-

yses

"Target BP was defined as <140/90 mmHg for non-diabetic patients and < 140/85 mmHg for diabetic
patients; calculated based on the total number of patients with available information (SBP, DBP and dia-

betic status)

BP blood pressure, FAS full analysis set, LOCF last observation carried forward, STH Shake the Habit

(n=1848/2443), and 73.1% (n=2142/2932) of patients
achieving target BP at Visit 2, Visit 3, and the LOCEF,
respectively.

3.5 Safety

Of the 3541 patients in the merged safety population, 8.0%
(n=282/3541) reported at least one EAE. By individual
study, rates were comparable, with 7.4% (n=99/1332) of
patients in CONFIDENCE 11, 7.8% (n=83/1069) of patients
in PROTECT I, 8.2% (n=58/709) of patients in STH I, and
9.7% (n=42/431) of patients in STH 1II, reporting an EAE
(Table 6). The most common EAEs reported were cough
(n=158/3541; 4.5%), headache (n=31/3541; 0.9%), dizzi-
ness (n=29/3541; 0.8%), fatigue (n=14/3541; 0.4%), and
nausea (n=11/3541; 0.3%). No unexpected adverse events
were reported (Table 6).

Only one ESAE (angioedema) was reported by one
patient in CONFIDENCE II, while three ESAEs (one case

of brain neoplasm and two cases of lung neoplasm) were
reported by two patients in STH I, with no relation to the
observed treatments as evaluated by the physician. No seri-
ous adverse events was reported among patients in PRO-
TECT I or STHIIL

4 Discussion

This post hoc analysis identified 3541 patients, or 8.1% of
the total pooled ITT population, treated with free combina-
tion perindopril 4 atorvastatin in a real-world setting. With
respect to BP, significant reductions in both SBP and DBP
were observed within the individual studies, as well as in the
merged FAS population, decreasing by — 18.0/— 8.9 mmHg
for the LOCF. This was despite high rates of CV risk factors
such as physical inactivity (54.3%), obesity (38.8%), and dia-
betes (45.6%). These results are in line with those previously
reported for a perindopril fixed dose combination (FDC)

Table 6 Emergent adverse
events by study and for the
merged safety population

CONFIDENCE II PROTECT I

STH1 STHII Merged safety

A\ Adis

(N=1332) (N=1069) (N=709) (N=431) (N=3541)
Total number of EAEs reported 147 106 73 62 388
No. of patients reporting at 99 (7.4) 83 (7.8) 58 (8.2) 42(9.7) 282(8.0)
least one EAE, n (%)
No. of patients reporting most
common EAE (PT), n (%)
Cough 65 (4.9) 46 (4.3) 354.9) 12(2.8) 158 (4.5)
Dizziness 6 (0.5) 10 (0.9) 30.4) 10 (2.3)  29(0.8)
Fatigue 7(0.5) 3(0.3) 30.4) 1(0.2) 14 (0.4)
Headache 8 (0.6) 14 (1.3) 7(1.0) 2 (0.5) 31(0.9)
Nausea 4(0.3) 2(0.2) 1(0.1) 4 (0.9) 11 (0.3)

EAE emergent adverse event PT Preferred term, STH Shake the Habit
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assessed in routine care: the EMERALD study [21] assessed
the effectiveness of combination perindopril/amlodipine in
reducing SBP and DBP in 2269 patients with diagnosed
essential hypertension. Reductions in SBP/DBP from base-
line to week 16 were found to be dependent on baseline BP
levels; in Grade I hypertensive patients (defined as base-
line SBP 140-159 mmHg or DBP 90-99 mmHg), for which
the merged FAS population presented herein most closely
resembles, SBP/DBP reduction to week 16 was found to
be — 21.9/— 10.0 mmHg. Although the EMERALD study
reported a higher proportion of patients achieving target BP
(88.5% vs 73.1% in the current study), the rate of diabetes
reported is 20% higher in the current post hoc analysis and
may have contributed to the lower rates of target BP achieve-
ment observed. In addition to the significant reductions in
BP observed, free combination perindopril + atorvastatin
was found to be safe and well tolerated, demonstrating a
safety profile similar to that of atorvastatin and perindopril
administered as single agents [22, 23]. The results of this
study may also be generalized to the 5-10 mg/day arginine
salt formulation of perindopril, which corresponds to the
perindopril-tert-butylamine 4-8 mg/day formulations inves-
tigated herein. Developed to improve the stability of perin-
dopril in high heat and high humidity environments, the bio-
equivalence in terms of pharmacokinetics, efficacy, safety,
and acceptability of the arginine salt formulation to that to
that of tert-butylamine salt has been proven in an open-label,
randomized, pharmacokinetic study [24].

In our study, approximately 30-60% of patients were
identified to also receive concurrent ASA/antiplatelet, car-
diac therapy, and antihypertensive therapy. As more than
one antihypertensive agent is often required to achieve BP
control [13, 25], this elevated pill burden is an established
clinical reality in routine clinical practice.

However, the advent of single-pill combination antihy-
pertensive agents has shown to be effective in reducing pill
burden, and accordingly, has been found to increase patient
adherence by up to 24% compared with the administration
of free-drug components [26]. In addition, a more recent
study demonstrated that adherence in patients receiving a
single calcium channel blocker (amlodipine) + atorvastatin
combination pill was 2.1 to 2.5 times greater compared with
patients receiving amlodipine and atorvastatin doses sepa-
rately [27].

A major limitation of the current post hoc analysis is
related to the cutoff used for the achievement of target BP
in diabetics, updated to reflect the 2013 ESH/ESC rec-
ommendation current at the time of the post hoc analy-
sis (140/85 mmHg) [19]. As the 2012 CHEP guideline
thresholds were implemented at the time of the individual
study conduct [20], a discrepancy was noted whereby pro-
tocol-defined uncontrolled hypertension in diabetics was

established at BPs > 130/80 mmHg, resulting in 234 dia-
betic patients considered to have controlled hypertension
at baseline (Visit 1) due to post hoc adoption of European
standards. Although included in the individual and merged
safety and FAS populations, these patients were excluded
from the target BP analyses in order to provide a more accu-
rate representation of BP control.

A second limitation is related to the lack of lipid param-
eters collected: as the objectives of each individual study
were to assess the effectiveness of perindopril in controlling
BP, this post hoc study design, which encompassed a select
group of patients with concomitant atorvastatin treatment,
was limited to the data collected under the original study
objectives. As such, although the effectiveness of perindopril
was established in the results presented, whether a simulta-
neous reduction in cholesterol levels was achieved under the
administration of atorvastatin could not be assessed from
the current data. This is also true with respect to the lack
of data related to patient adherence to both perindopril and
atorvastatin, as well as the indication to receive atorvastatin.
In addition, patients across all four studies were followed
for approximately 16 weeks; although this may not have
allowed adequate time for long-term safety evaluation, no
unexpected adverse events were reported within this time
frame, supporting a need for more lengthy investigations into
the combination of perindopril and atorvastatin for treatment
of hypertension.

A final limitation of the current post hoc analysis is
related to the observational nature of the individual studies
included; more specifically, the lack of a comparator arm
and randomization. However, the results of this study confer
a high degree of generalizability to real-life clinical practice
settings, providing important information with respect to
hypertensive patient characteristics, and physician practice
patterns alike.

Despite these limitations, to our knowledge, this is the
first study to investigate perindopril co-administered with
a cholesterol-lowering agent for the treatment of mild-to-
moderate hypertension. The results of this post hoc analysis
have demonstrated that not only is perindopril 4 atorvastatin
co-prescription common in routine clinical practice, but it is
also a safe and effective choice for the treatment of patients
with mild-to-moderate hypertension and concomitant
hypercholesterinemia. Further investigation is warranted to
establish the long-term safety and effectiveness of perindo-
pril + atorvastatin in a real-world setting, to describe the rate
of adherence, as well as explore effects on lipid parameters.
In addition, the results of this study may also be used to
inform early phase trials assessing the efficacy and safety of
perindopril + atorvastatin free-drug combination regimens,
or of their FDC counterparts, for the treatment of mild-to-
moderate hypertension and concomitant hyperlipidemia.
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