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Comparison of Aliskiren ⁄Hydrochlorothiazide
Combination Therapy With
Hydrochlorothiazide Monotherapy in Older
Patients With Stage 2 Systolic Hypertension:
Results of the ACTION Study
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Patients with stage 2 systolic hypertension require
sizable blood pressure (BP) reductions to achieve
recommended targets. This randomized
double-blind study compared a single-pill
combination of the direct renin inhibitor aliskiren
and hydrochlorothiazide (aliskiren ⁄ HCTZ) with
HCTZ monotherapy in older patients (older than
55 years) with systolic BP �160 mm Hg and
<200 mm Hg. After a 1- to 4-week washout,
451 patients were randomized to once-daily
aliskiren ⁄ HCTZ 150 ⁄ 12.5 mg or HCTZ
12.5 mg for 1 week, and then double the doses
for 7 weeks. Overall baseline BP was
168.8 ⁄ 91.4 mm Hg. At week 4 (primary) end

point, aliskiren ⁄ HCTZ provided significantly
greater BP reductions from baseline than HCTZ
monotherapy (29.6 ⁄ 9.3 mm Hg vs
22.3 ⁄ 6.8 mm Hg) and resulted in a greater
proportion of patients achieving BP goal of
<140 ⁄ 90 mm Hg (51.1% vs 33.3%).
Aliskiren ⁄ HCTZ therapy provides substantial
BP reductions and may thus be a useful
treatment option for older patients with stage 2
hypertension. J Clin Hypertens (Greenwich).
2011;13:162–169. ª2011 Wiley Periodicals, Inc.

Approximately a quarter of the 74.5 million
adults with hypertension in the United States

are affected by stage 2 hypertension (systolic
blood pressure [SBP] >160 mm Hg).1 Isolated
systolic hypertension (raised SBP but normal dia-
stolic blood pressure [DBP]) is particularly com-
mon in older patients because of the natural
physiologic changes that occur during the aging
process: SBP rises as the vasculature stiffens and
is remodelled with age.2 Thus, whereas most peo-
ple with hypertension who are younger than
50 years have elevated DBP, those who are older
than 50 years tend to have increased SBP.3

Current treatment guidelines advise lowering
bloodpressure (BP) to<140 ⁄90 mm Hg(or<130 ⁄80
mm Hg for patients with diabetes).4–6 To reach these
BP goals, most patients require �2 antihypertensive
agents, and therefore available treatment guidelines
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recommend first-line combination therapy for
patients with stage 2 hypertension.6 Agents with
complementary mechanisms of action, such as thia-
zide diuretics and agents that target the renin-
angiotensin system, are logical choices to be used
together4–6 and are available in single-pill combina-
tions (SPCs).

The benefits of lowering BP in older patients
with hypertension have been well documented in
recent years. Several studies, including the Systolic
Hypertension in the Elderly Program (SHEP), have
demonstrated that BP reductions are associated
with improvements in cardiovascular outcomes.7 A
meta-analysis of 8 studies of patients 60 years and
older with stage 2 systolic hypertension showed
that antihypertensive therapy for a median dura-
tion of 3.8 years reduced stroke by 30%, cardio-
vascular death by 18%, and total mortality by
13%.8 Despite this, only 50% of treated patients
older than 60 years and 31% of patients 80 years
and older achieve BP goal, possibly reflecting the
traditional reluctance of physicians to treat elderly
patients aggressively because of the fear of treat-
ment-related adverse events.9 The benefits of
antihypertensive treatment, however, have clearly
been shown to outweigh the risks by the land-
mark Hypertension in the Very Elderly Trial
(HYVET).10 With an aging population, there is a
growing need for BP-lowering therapies that com-
bine large BP reductions with good tolerability in
older patients.

Aliskiren-based regimens demonstrated superior-
ity over established therapies based on angiotensin-
converting enzyme (ACE) inhibitors in patients older
than 60 years in the recently published Aliskiren
for Geriatric Lowering of Systolic Hypertension
(AGELESS) study.11 Here, we report the results of
the Aliskiren HCTZ In Older Patients With Stage 2
Hypertension (ACTION) trial, a phase 4, random-
ized, controlled trial that evaluated the aliskiren ⁄
hydrochlorothiazide (HCTZ) SPC compared with
HCTZ monotherapy in older patients (55 years and
older) with stage 2 systolic hypertension.

PATIENTS AND METHODS
Patients
Men and women 55 years and older with stage 2
systolic hypertension, defined as mean sitting SBP
(msSBP) �160 and <200 mm Hg, were eligible for
inclusion in the study. The main exclusion criteria
included very severe hypertension (msSBP �200
mm Hg and ⁄or msDBP �110 mm Hg), secondary
hypertension, history of severe cardiovascular
or cerebrovascular disease, history of angioedema

during use of an ACE inhibitor, unstable diabetes
mellitus, and any condition that may alter the
absorption, distribution, metabolism or excretion of
study drugs. Pregnant or nursing women were
excluded, and women of childbearing potential had
to be using effective contraceptive methods for
inclusion in the study.

All patients provided written informed consent
before participating in any study procedures. The
study was conducted in accordance with Interna-
tional Conference on Harmonisation Guidelines for
Good Clinical Practice and the Declaration of Hel-
sinki, and received approval from the institutional
review board for each center.

Study Design
This was a double-blind, parallel-group, active-con-
trolled, dose-escalation study conducted at 80 study
centers in the United States. After the initial screen-
ing visit, eligible patients entered a 1- to 4-week
washout period, during which their existing antihy-
pertensive medication was withdrawn gradually.
Patients were randomized to study treatment when
their BP met the entry criteria, and patients not
meeting the entry criteria after 4 weeks were
excluded. Patients with newly diagnosed hyperten-
sion and those who had not received any antihyper-
tensive medications for at least 1 month before
screening did not have to undergo any washout
and were randomized within a week of the screen-
ing visit.

After the washout, eligible patients were ran-
domly assigned in a 1:1 ratio to once-daily treat-
ment with either an SPC of aliskiren plus HCTZ or
HCTZ monotherapy. A double-dummy method
ensured blinding of study medication using placebo
tablets matched to the SPC of aliskiren ⁄HCTZ and
placebo capsules matched to the HCTZ capsules.
After 1 week of aliskiren ⁄HCTZ 150 ⁄12.5 mg or
HCTZ 12.5 mg, study medication was force-
titrated to aliskiren ⁄HCTZ 300 ⁄25 mg and HCTZ
25 mg for a further 7 weeks. Amlodipine (AML)
5 mg once daily could be added to the treatment
regimen at weeks 4 or 6 for patients with msSBP
�160 mm Hg.

Study Assessments
The primary objective of the study was to compare
the efficacy of aliskiren ⁄HCTZ 300 ⁄25 mg therapy
with HCTZ 25 mg monotherapy, as evaluated by
the primary variable, change in msSBP from base-
line to week 4 end point.

Secondary efficacy variables included the change
in msDBP from baseline to week 4 end point, the
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change in msSBP and msDBP from baseline to
week 8 end point, the proportion of patients reach-
ing BP goal (msSBP ⁄msDBP <140 ⁄90 mm Hg) at
week 4 and week 8 end points, the proportion of
patients requiring additional AML therapy, and
changes in plasma renin activity (PRA) at week 4
and week 8.

Clinic BP was measured at screening, randomi-
zation (baseline), and weeks 1, 4, 6, and 8 using a
standard mercury sphygmomanometer with the
appropriate cuff size. At the first study visit, BP
was measured in both arms, and the arm with the
higher DBP reading was used throughout the study.
Three sitting BP measurements were taken at 1- to
2-minute intervals after the patient had been sitting
for 5 minutes, and the average of the 3 readings
was recorded as the DBP value for that visit.

PRA was measured from blood samples obtained
at baseline, week 4 and week 8, or early termination
visit, and was measured by means of radioimmunoas-
say of generated angiotensin I (DiaSorin kit; Dia-
Sorin, Stillwater, MN). Blood samples for PRA
measurements were collected after patients had fasted
for at least 8 hours. Samples were centrifuged within
5 minutes of collection and stored frozen until analy-
sis was performed using complete patient sets by CRL
Global Services (Lenexa, KS).

All adverse events and serious adverse events
were recorded throughout the double-blind treat-
ment period and assessed by the investigator for
their relationship to study medication. Other safety
assessments were performed at regular intervals
throughout the study.

Statistical Analyses
Changes in msSBP and msDBP from baseline to
week 4 and 8 end points were assessed using a 2-
way analysis of covariance (ANCOVA) model with
treatment and region as factors and baseline msSBP
or msDBP, respectively, as a covariate. The propor-
tions of patients achieving BP control and of those
requiring add-on AML were analyzed using a logis-
tic regression model with treatment and region as
factors and baseline msSBP as a covariate.

Changes from baseline in msSBP and msDBP
were also analyzed by subgroups of age (younger
than 75 years and 75 years and older), obesity
(body mass index [BMI] �30 kg ⁄m2 and <30
kg ⁄m2), and severity of hypertension (baseline SBP
160 mm Hg to <170 mm Hg, 170 mm Hg to
<180 mm Hg, and 180 mm Hg to <190 mm Hg).

Summary statistics for the postbaseline measure-
ments of PRA and changes from baseline were
presented by treatment arm and time point.

The study planned to randomize 432 patients in
a 1:1 ratio, with the aim of 194 patients per treat-
ment group completing the study. With this num-
ber of patients and an assumed standard deviation
of 14 mm Hg for msSBP, the study had �80% sta-
tistical power to detect a difference between treat-
ment groups in msSBP of 4 mm Hg at a 2-sided a
level of 0.05.

RESULTS
Demographics and Baseline Patient
Characteristics
All 451 patients who were enrolled into the study
were randomized to treatment with either aliskiren ⁄
HCTZ (n=228) or HCTZ monotherapy (n=223).
One patient was randomized to treatment with ali-
skiren ⁄HCTZ in error and was withdrawn from
the study before receiving any study drug; this
patient was not included in the analysis of safety or
efficacy. A similar proportion of patients in each of
the treatment groups completed the study (89.5%
in the aliskiren ⁄HCTZ group and 91.9% in the
HCTZ group). The most common reason for dis-
continuation was adverse events (n=20 [4.4%]:
aliskiren ⁄HCTZ, n=13; HCTZ, n=7).

Demographics and baseline characteristics were
generally similar between treatment groups (Table I),
although there was a slightly lower proportion of
men in the aliskiren ⁄HCTZ group than in the
HCTZ group (44.3% vs 55.2%). Mean age of
patients in the study was 64.8 years, and almost
half were older than 65 years. Mean duration of
hypertension was approximately 11 years, and
mean baseline SBP ⁄DBP was 169 ⁄91 mm Hg.

Efficacy
Aliskiren ⁄HCTZ tablets provided a significantly
greater reduction from baseline in SBP than HCTZ
monotherapy at week 4 end point (least-squares
mean reductions of 29.6 mm Hg vs 22.3 mm Hg;
P<.0001 [Figure 1]), with patients who received
aliskiren ⁄HCTZ gaining an additional mean reduc-
tion in SBP of 7.3 mm Hg compared with those
who received HCTZ monotherapy. Mean reduc-
tions in DBP were also significantly greater with
aliskiren ⁄HCTZ than with HCTZ monotherapy
(P<.005 [Figure 1]).

As specified by the protocol, patients whose SBP
remained above 160 mm Hg at weeks 4 or 6 could
receive add-on AML. A lower proportion of
patients required add-on AML in the aliskiren ⁄
HCTZ group than in the HCTZ monotherapy
group (12.8% vs 22.0%; P<.01). Despite the use
of add-on AML, mean reductions in SBP and DBP

THE JOURNAL OF CLINICAL HYPERTENSION VOL. 13 NO. 3 MARCH 2011164



at week 8 end point remained significantly greater
in the aliskiren ⁄HCTZ group than in the HCTZ
monotherapy group (P<.0001 for SBP and DBP
[Figure 1]).

Aliskiren ⁄HCTZ treatment brought a signifi-
cantly higher proportion of patients to BP goal than
HCTZ monotherapy at week 4 end point (51.1%
vs 33.3%; odds ratio [OR], 2.38; 95% confidence
interval [CI]: 1.58–3.58; P=.0001). This difference
remained significant at week 8 end point (62.2% vs
39.2%; OR, 2.91; 95% CI, 1.94–4.35; P<.0001),
when patients who were initially nonresponders
were receiving AML in addition to the aliski-
ren ⁄HCTZ SPC or HCTZ.

Subgroup analyses showed that aliskiren ⁄HCTZ
treatment also lowered BP effectively in obese
and nonobese patients (BMI <30 kg ⁄m2 vs
�30 kg ⁄m2), patients younger than 75 years and
75 years and older, and patients with baseline SBP
160 mm Hg to <170 mm Hg, 170 mm Hg to

<180 mm Hg, and 180 mm Hg to <190 mm Hg
(Figure 2). At week 4 end point, all subgroups had
mean SBP reductions of 28.3 mm Hg to
34.4 mm Hg with aliskiren ⁄HCTZ compared with
19.4 mm Hg to 24.9 mm Hg with HCTZ mono-
therapy. All between-treatment differences were sta-
tistically significant (P<.05; post hoc ANCOVA).

Aliskiren ⁄HCTZ treatment was associated with
a reduction from baseline in PRA (by 49% at
week 4 and 57% at week 8), whereas HCTZ
monotherapy led to an increase from baseline
(122% at week 4 and 143% at week 8).

Safety
Aliskiren ⁄HCTZ combination therapy and HCTZ
monotherapy were generally well tolerated with or
without optional addition of AML. Adverse events
were as expected for the study population and were
generally mild in severity. A similar proportion of
patients in each treatment group experienced

Table I. Patient Demographics and Baseline Characteristics (Randomized Seta)

Aliskiren ⁄ HCTZ

300 ⁄ 25 mg (n=228)

HCTZ

25 mg (n=223)

Age, y 64.5�7.6 65.1�7.0
�65, No. (%) 103 (45.2) 107 (48.0)
�75, No. (%) 27 (11.8) 26 (11.7)

Sex, No. (%)
Male 101 (44.3) 123 (55.2)

Race, No. (%)
Caucasian 174 (76.3) 179 (80.3)

Black 39 (17.1) 37 (16.6)
Asian 6 (2.6) 1 (0.4)
Native American 1 (0.4) 1 (0.4)

Pacific islander 5 (2.2) 4 (1.8)
Other 3 (1.3) 1 (0.4)

Duration of hypertension, y 11.0�10.0 10.8�9.4

History of diabetes, No. (%) 40 (17.5) 49 (22.0)
History of smoking, No. (%) 26 (11.4) 28 (12.6)
Height, cm 167�10.9 169�11.5
Weight, kg 86.2�18.8 87.0�18.5

Body mass index, kg ⁄ m2 31.1�6.4 30.3�5.1
Obesity,b No. (%) 124 (54.4) 109 (48.9)

Waist circumference, cm

Men 102.5�14.2c 105.0�13.4c

Women 97.3�14.6d 94.8�11.8d

eGFR, mL ⁄ min ⁄ 1.73 m2 75.9�17.3 79.9�18.8

eGFR �60 mL ⁄ min ⁄ 1.73 m2, No. (%) 186 (81.6) 189 (84.8)
Metabolic syndrome, No. (%) 59 (25.9) 64 (28.7)
Mean sitting SBP, mm Hg 169.1�7.7 168.6�7.9
Mean sitting DBP, mm Hg 91.4�9.3 91.3�8.7

Data are shown as mean � standard deviation unless otherwise stated. Abbreviations: DBP, diastolic blood pressure; eGFR,
estimated glomerular filtration rate; HCTZ, hydrochlorothiazide; SBP, systolic blood pressure. aRandomized set includes all
patients who were randomized to study treatments regardless of whether they received study treatments. bBMI �30 kg ⁄ m2.
cAliskiren ⁄ HCTZ, n=100; HCTZ monotherapy, n=120. dAliskiren ⁄ HCTZ, n=127; HCTZ monotherapy, n=99.
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adverse events (Table II). The most common event
leading to discontinuation was dizziness (4 patients
in the aliskiren ⁄HCTZ�AML group and no
patients in the HCTZ�AML group).

There were few clinically meaningful laboratory
abnormalities during the study (Table II). Three
patients discontinued from the study as a result
of abnormal laboratory values (elevated blood

creatinine and abnormal renal function test in the
aliskiren ⁄HCTZ�AML group and low serum
potassium in the HCTZ�AML group). Low potas-
sium levels (<3.5 mmol ⁄L) were found in a lower
proportion of patients receiving aliskiren ⁄HCTZ�
AML (9.8%) than in those receiving HCTZ�AML
(23.0%).

Metabolic markers (fasting blood glucose, total
cholesterol, high- and low-density lipoproteins, and
triglycerides) were well matched between treatment
groups at baseline, and no notable changes occur-
red during the study for either treatment regimen
(Table III).

DISCUSSION
The results of the ACTION study show that aliski-
ren ⁄HCTZ SPC treatment is a highly effective option
for BP reduction in older patients with stage 2 systolic
hypertension. Patients receiving aliskiren ⁄HCTZ had
large SBP reductions of almost 30 mm Hg, on aver-
age, and more than half (51%) reached the recom-
mended BP goal of <140 ⁄90 mm Hg after only
4 weeks of treatment. By contrast, patients receiving
HCTZ monotherapy had significantly smaller reduc-
tions in SBP (approximately 22 mm Hg) and a signifi-
cantly lower percentage reached BP goal (33%). The
superiority of aliskiren ⁄HCTZ over HCTZ mono-
therapy persisted after 8 weeks of treatment despite
the optional addition of AML in patients with SBP
�160 mm Hg. Aliskiren ⁄HCTZ treatment was gen-
erally well tolerated. Adverse events were experienced
by a similar proportion of patients to those receiving
HCTZ monotherapy and most were mild in severity.

It is particularly noteworthy that a large propor-
tion of aliskiren ⁄HCTZ-treated patients rapidly
achieved BP goal, with mean SBP falling to under
140 mm Hg within 4 weeks. Previous long-term
outcome studies of other antihypertensive combina-
tions in elderly populations, such as SHEP and the
Systolic Hypertension in Europe (Syst-Eur) trial,
showed marked BP reductions with active treat-
ment, but mean SBP generally remained above
140 mm Hg.7,10,12 Although comparisons between
studies with different enrollment criteria should be
made with caution, mean baseline SBP (approxi-
mately 170 mm Hg) in these studies was similar to
that in our study, as was the strategy of treatment
escalation if patients did not achieve BP targets.
In our study, SBP targets (<140 mm Hg) were
more stringent than those of SHEP (<160 mm Hg
for patients with baseline SBP of >180 mm Hg,
or a reduction of 20 mm Hg for patients with
baseline SBP of 160–180 mm Hg) and Syst-Eur
(<150 mm Hg).

Figure 1. Mean changes from baseline in mean sitting
systolic blood pressure (msSBP) and mean sitting
diastolic blood pressure (msDBP) at week 4 end point
(a) and week 8 end point (b) (full analysis seta). Data
are least-squares mean (LSM) � standard error of the
mean. aFull analysis set includes all randomized
patients who received at least one dose of study
medication. Patients whose blood pressure did not
respond to aliskiren ⁄ hydrochlorothiazide (HCTZ)
combination therapy (ie, SBP �160 mm Hg at week 4
or 6) received add-on amlodipine (AML) 5 mg.
*P<.005 vs HCTZ 25 mg; **P<.0001 vs HCTZ
25 mg.
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Evidence that rapid BP reductions are associated
with beneficial outcomes comes from the Valsar-
tan Antihypertensive Long-Term Use Evaluation

Figure 2. Change from baseline in mean sitting systolic blood pressure (msSBP) at week 4 end point by subgroup of
age, baseline systolic blood pressure, and body mass index (BMI) (full analysis seta). Data are least-squares mean
(LSM) � standard error of the mean. aFull analysis set includes all randomized patients who received at least one dose
of study medication. *P<.05 vs hydrochlorothiazide (HCTZ) 25 mg; **P<.001 vs HCTZ 25 mg; ***P<.0001 vs
HCTZ 25 mg.

Table II. Safety and Tolerability of Study Treatments
(Safety Seta)

Aliskiren ⁄ HCTZ

300 ⁄ 25 mg

(�AML 5 mg)

(n=227)

HCTZ

25 mg

(�AML 5 mg)

(n=223)

Any adverse event 98 (43.2) 100 (44.8)
Serious adverse event 4 (1.8) 3 (1.3)

Discontinuation due
to adverse event

13 (5.7) 7 (3.1)

Most frequent adverse events (�2% of patients in any

treatment group)
Dizziness 13 (5.7) 9 (4.0)
Cough 6 (2.6) 3 (1.3)
Headache 4 (1.8) 17 (7.6)

Hypokalemia 4 (1.8) 7 (3.1)
Upper respiratory
tract infection

4 (1.8) 8 (3.6)

Urinary tract infection 3 (1.3) 5 (2.2)
Peripheral edema 2 (0.9) 5 (2.2)
Sinusitis 0 5 (2.2)

Laboratory
abnormalities, No.

224b 222b

Serum potassium, mmol ⁄ L
<3.5 22 (9.8) 51 (23.0)

>5.5 3 (1.3) 3 (1.4)
�6.0 1 (0.4) 2 (0.9)

Serum creatinine

>176.8 lmol ⁄ L 1 (0.4) 0
Blood urea nitrogen
>14.28 mmol ⁄ L 1 (0.4) 0

Data are shown as number (percentage) of patients unless
otherwise indicated. Abbreviations: AML, amlodipine;
HCTZ, hydrochlorothiazide. aSafety set includes all
patients that received at least one dose of study medication.
bNumber of patients with evaluable laboratory assessments.

Table III. Change in Metabolic Parameters (Safety Seta)

Aliskiren ⁄ HCTZ

300 ⁄ 25 mg

(�AML 5 mg)

(n=204)

HCTZ

25 mg

(�AML 5 mg)

(n=205)

Fasting plasma glucose, mmol ⁄ Lb

Baseline 5.9�1.4 6.1�1.6
Week 8 6.3�2.2 6.4�1.7

Change from baseline 0.4�1.8 0.3�1.5
Total cholesterol, mmol ⁄ L

Baseline 5.1�1.0 4.9�1.1

Week 8 5.2�1.2 5.0�1.2
Change from baseline 0.2�0.8 0.1�0.7

HDL cholesterol, mmol ⁄ L
Baseline 1.4�0.4 1.4�0.4

Week 8 1.4�0.4 1.4�0.4
Change from baseline 0.0�0.2 0.0�0.2

LDL cholesterol, mmol ⁄ L
Baseline 3.1�0.9 2.9�0.9
Week 8 3.2�1.0 3.0�1.0
Change from baseline 0.1�0.6 0.1�0.6

Triglycerides, mmol ⁄ L
Baseline 1.8�1.3 1.7�1.0
Week 8 2.1�1.8 1.9�1.2
Change from baseline 0.3�1.3 0.2�0.8

Data are shown as mean � standard deviation for patients
with a value at both baseline and week 8. Abbreviations:
AML, amlodipine; HCTZ, hydrochlorothiazide; HDL,

high-density lipoprotein; LDL, low-density lipoprotein.
aSafety set includes all patients that received at least one
dose of study medication. bAliskiren ⁄ HCTZ�AML,

n=202; HCTZ�AML, n=205.
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(VALUE) trial, in which patients who responded to
treatment (defined as previously untreated patients
having a �10 mm Hg drop in SBP or previously
treated patients not having an increase in BP)
within a month of initiation had a 12% reduction
in cardiac events (P<.01) and a 17% reduction in
stroke (P<.05) compared with those who did not
benefit from an immediate response to treatment.13

Although the VALUE trial did not enroll older
patients exclusively, the mean patient age was
approximately 67 years.14 The results of VALUE
thus challenge the historical approach for the treat-
ment of hypertension in older patients of ‘‘starting
low and going slow’’ and suggest that physicians
should aim to get these patients to BP goal as
quickly as possible.

Importantly, our subgroup analyses showed that
aliskiren ⁄HCTZ provided large and rapid (ie,
within 4 weeks) BP reductions consistently in the
very elderly, those with very high BP, and those
who were obese, populations that are all notori-
ously hard to treat effectively.9,15 These patient
groups are also those at particularly high cardiovas-
cular risk and thus may have the greatest need for
effective treatments with good tolerability.

Our study demonstrates robust SBP reductions of
30 mm Hg after 4 weeks’ treatment with aliski-
ren ⁄HCTZ combination therapy. Notably large SBP
reductions (22 mm Hg) were also observed in the
HCTZ monotherapy group, as might be expected
in a study performed in patients with stage 2 hyper-
tension at baseline. These reductions are broadly
consistent with those observed in a post hoc subgroup
analysis of patients with stage 2 hypertension from a
placebo-controlled, multifactorial aliskiren ⁄HCTZ
study, in which aliskiren ⁄HCTZ 300 ⁄25 mg com-
bination therapy reduced SBP by 27.2 mm Hg
and HCTZ 25 mg monotherapy reduced SBP
by 18.9 mm Hg.16 Although the effect on absolute
BP of adding aliskiren to HCTZ thus appears to be
incremental (consistent with findings for combination
of ARBs and HCTZ17,18), whether the effects of the
two drugs in combination are additive requires the
placebo effect to be taken into account. As the present
study had no placebo arm, it is not possible to com-
ment definitely on whether the addition of aliskiren
to HCTZ had additive or incremental effects on BP.
However, in the subgroup of patients with stage 2
hypertension in the previous multifactorial study, pla-
cebo-adjusted SBP reductions with aliskiren 300 mg,
HCTZ 25 mg, and aliskiren ⁄HCTZ 300 ⁄25 mg were
9.3 mm Hg, 8.8 mm Hg, and 17.1 mm Hg, respec-
tively, suggesting additive effects of aliskiren and
HCTZ on BP.16 Regarding the changes in BP at week

8 end point in the present study, it is important to
note that between-treatment differences at this time
point are less meaningful than those at the week 4
end point because optional add-on of AML at week 4
or 6 for patients who had not achieved SBP
<160 mm Hg was used for a greater proportion of
patients in the HCTZ group (22.0% vs 12.8% in the
aliskiren ⁄HCTZ group). The further reductions in
mean BP and higher control rate in the aliski-
ren ⁄HCTZ group at week 8 (62%) compared with
week 4 (51%) reflect the addition of AML to the
treatment regimen and demonstrate the effectiveness
of the triple combination (aliskiren ⁄HCTZ and
AML) in patients who do not respond to combination
therapy with two agents. The triple combination
is thus likely to represent an important treatment
option for patients with particularly hard-to-control
hypertension.

Aliskiren ⁄HCTZ combination therapy reduced
PRA from baseline by 49% at week 4, and aliski-
ren ⁄HCTZ�AML reduced PRA by 57% at week
8, confirming the ability of aliskiren to suppress
diuretic- and calcium channel blocker–induced PRA
increases. The present study did not evaluate the
relationship between baseline PRA or on-treatment
changes in PRA and observed changes in BP. Two
published aliskiren studies have shown that changes
in BP with aliskiren monotherapy are not related to
PRA levels at baseline.19,20 Andersen and col-
leagues19 showed that the BP-lowering effect of
aliskiren monotherapy was similar in patients with
low (�0.65 ng ⁄mL ⁄h) and high (>0.65 ng ⁄mL ⁄h)
baseline PRA ()13.0 ⁄)12.5 and )13.7 ⁄)12.1 mm
Hg, respectively). In addition, Richter and col-
leagues20 showed that the proportion of patients
reaching target BP (<140 ⁄90 mm Hg [<130 ⁄80
mm Hg in patients with diabetes]) with aliskiren
monotherapy, or aliskiren ⁄HCTZ or aliskiren ⁄
HCTZ ⁄AML combination therapy, was similar in
patients with baseline PRA �0.65 ng ⁄mL ⁄h and
>0.65 ng ⁄mL ⁄h. With regard to the relationship
between changes in PRA and changes in BP, a
modelling analysis of pooled data from 9 studies of
aliskiren monotherapy in patients with stage 1 or 2
hypertension showed that the magnitude of the
change in PRA on aliskiren treatment is predictive
of the magnitude of the change in BP.21

CONCLUSIONS
Aliskiren ⁄HCTZ treatment provides superior BP
reductions and significantly improves rates of BP
goal attainment compared with HCTZ monothera-
py, with or without the optional addition of AML,
in older patients with stage 2 hypertension. With
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more than 50% of patients with stage 2 hyperten-
sion achieving the BP goal of <140 ⁄90 mm Hg
within 4 weeks of treatment, aliskiren ⁄HCTZ rep-
resents a highly effective and well-tolerated treat-
ment option in this patient group.
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