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Introduction

Hypertension is a highly prevalent, multifactorial dis-

ease that is one of the most important causes of pre-

mature deaths (1,2). Poorly controlled blood

pressure (BP) in the long-term is associated with

increased cardiovascular (CV) morbidity and mortal-

ity with both renal and cerebrovascular complica-

tions (3,4). Despite the availability of various

antihypertensive drugs and the widespread dissemi-

nation of hypertension treatment guidelines, the per-

centage of patients at target BP levels is still below

the ‘Healthy People 2010’ goal of 50% (3–5). This

poor control is attributed to several factors, such as

the asymptomatic nature of hypertension, complex

treatment regimens and the adverse effects of therapy

(6,7).

A majority of hypertensive patients require two or

more antihypertensive agents to achieve target BP

goal (<140 ⁄ 90 mmHg for patients without diabetes

and <130 ⁄ 80 mmHg for patients with diabetes)

(7,8). Single pill combination therapy can improve

long-term compliance and adherence in clinical prac-

tice with potentially improved outcomes (4,9). Com-

bination therapy with agents that block both calcium

channels and angiotensin II type I receptors repre-

sents an important therapeutic option that provides

additive BP lowering effects and good tolerability

(10). Results from two short-term studies reported

by Philipp et al. showed that the combination of
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What’s known
Angiotensin receptor blockers (ARBs) and calcium

channel blockers (CCBs) are commonly prescribed

agents in the treatment of hypertension. The

combination of amlodipine, a CCB, and valsartan,

an ARB, provides greater blood pressure reductions

than monotherapy with either agent and is well-

tolerated in short-term studies.

What’s new
This 52-week, multicentre, open-label study

provides additional information on the long-term

administration of the combination of

amlodipine ⁄ valsartan. Combination therapy at

doses of 5 ⁄ 160 and 10 ⁄ 160 mg provided

sustained BP reductions and was well-tolerated

long-term.
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amlodipine (Aml), a dihydropyridine calcium chan-

nel blocker, and valsartan (Val), an angiotensin

receptor blocker, was associated with significantly

greater BP reductions compared with Aml and Val

monotherapies and was well tolerated (11). Longer

term data with combination therapy are equally

important as the management of hypertension

requires chronic therapy. This report summarises

analyses from patients who participated in a previ-

ously reported core study (11) and continued to

receive therapy in a long-term extension study

designed to evaluate the long-term safety and efficacy

profile of Aml ⁄ Val combination therapy with the

optional addition of hydrochlorothiazide (HCTZ).

Methods

Patients
Male and female patients (aged ‡ 18 years) who suc-

cessfully completed an 8-week, double-blind, placebo-

controlled, parallel design core study that evaluated

Aml 2.5 and 5 mg, Val 40, 80, 160 and 320 mg and

each of the eight possible Aml ⁄ Val combination thera-

pies (11) were asked to continue into the extension

study if they had mean sitting diastolic blood pressure

(MSDBP) < 90 mmHg and mean sitting systolic

blood pressure (MSSBP) < 140 mmHg. At the investi-

gator’s discretion, patients with MSDBP > 90 and

£ 95 mmHg and MSSBP > 140 and £ 150 mmHg

were also eligible to participate. Patients were

excluded from the extension study if they experienced

any serious drug-related adverse event (AE) in the

core study.

Treatment
Eligible patients were randomised to once daily ther-

apy with Aml ⁄ Val 2.5 ⁄ 80 mg (low-dose regimen) or

Aml ⁄ Val 5 ⁄ 80 mg o.d. (high-dose regimen). Follow-

ing 4 weeks of treatment, patients without symptom-

atic hypotension or significant peripheral oedema

were force-titrated to Aml ⁄ Val 5 ⁄ 160 mg and Aml ⁄
Val 10 ⁄ 160 mg for the remaining duration of the

trial (Figure 1). At any dose following the initial

titration period, HCTZ 12.5 mg could be added to

the treatment regimen in patients whose MSDBP

remained ‡ 90 mmHg or MSSBP remained

‡ 140 mmHg. Patients who failed to tolerate the

up-titration to higher doses could be down-titrated

to the prior lower combination dose with or without

HCTZ. Open-label Val and Aml were supplied in

bottles containing identically appearing capsules and

HCTZ was supplied in bottles containing capsules of

alternate appearance.

Study design
This study was a 52-week, randomised, open-label

extension to a previously reported multinational,

multicentre, randomised, double-blind, placebo-

controlled, parallel-group core trial in patients with

mild-to-moderate hypertension (11). Eligible pati-

ents were enrolled directly into this extension study

with no washout period or no prior knowledge

of the treatment they received in the core trial

(Figure 1). Participating centres (139) in six coun-

tries (Belgium, Canada, France, Germany, Mexico,

and the United States) conducted the study accor-

ding to the Good Clinical Practice Guidelines and

applicable local regulations (including European

Directive 91 ⁄ 507 ⁄ EEC and US 21 Code of Federal

Regulations parts 50 and 56) and in compliance

with the Declaration of Helsinki. The study received

approval from an institutional review board or

ethical review committee and all patients provided

written informed consent.

Figure 1 Study design
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Efficacy assessments
The primary efficacy variable was the change in

MSDBP from core study baseline to the end of the

extension period. The secondary efficacy variables

included change in MSSBP over the same interval.

Patients were instructed to take their study medi-

cation at 08:00 h every morning except on the morn-

ing of study visits. Study visits were scheduled

between 07:00 and 10:00 h to ensure that BP was

measured at trough (i.e. 23–26 h after last dose) at

the beginning of the extension study and after Weeks

4, 8, 13, 26, 39 and 52. A calibrated standard aneroid

or mercury sphygmomanometer and cuff of an

appropriate size were used for BP measurements. BP

was measured at all defined visits. The arm with the

highest measured sitting DBP at the first visit of core

study was used for all subsequent readings. BP mea-

surements for each patient were performed at the

same time of day by the same staff member, using

the same piece of equipment. BP measurements were

taken after the patient had been sitting for 5 min.

Systolic BP and DBP were measured three times at

1–2-min intervals. The mean of the three measure-

ments was recorded as the sitting BP value for that

visit. In addition, a single BP measurement was taken

after the patient had been standing for 2 min.

Safety assessments
Safety assessments consisted of measuring vital signs,

physical examinations and recording all AEs and seri-

ous adverse events (SAEs) at each visit. Laboratory

testing included routine haematological and biochem-

istry parameters at extension weeks 0, 13, 26 and 52.

Statistical analysis
Data were summarised with respect to demographic,

efficacy, and safety variables. Descriptive statistics

were used to summarise quantitative variables (e.g.

age, MSSBP and MSDBP). Baseline parameters of the

core trial were used as the baseline for the extension

Table 1 Demographic and core baseline characteristics

of study participants

Characteristics

High dose Low dose

N = 627 N = 619

Mean age

Mean (SD), years 54.5 (11.5) 53.9 (11.0)

Age, n (%)

< 65 years 516 (82.3) 519 (83.8)

‡ 65 years 111 (17.7) 100 (16.2)

Gender, n (%)

Male 342 (54.5) 317 (51.2)

Female 285 (45.5) 302 (48.8)

Race, n (%)

Caucasian 526 (83.9) 508 (82.1)

Black 44 (7.0) 45 (7.3)

Oriental 4 (0.6) 5 (0.8)

Other 53 (8.5) 61 (9.9)

Weight (kg)

Mean (SD) 88.5 (18.8) 88.7 (19.2)

Range 42.0–158.0 40.0–163.0

MSDBP (mmHg)

Mean (SD) 98.8 (3.2) 99.0 (3.4)

MSSBP (mmHg)

Mean (SD) 151.7 (12.4) 152.1 (12.9)

Subgroup

BP (MSSBP/MSDBP) mmHg, mean (SD)

< 65 years

MSDBP 99.0 (3.3) 99.1 (3.4)

MSSBP 150.5 (12.2) 150.9 (12.7)

‡ 65 years

MSDBP 98.1 (3.1) 98.7 (3.4)

MSSBP 157.4 (11.7) 158.4 (12.2)

Men

MSDBP 99.0 (3.2) 99.4 (3.6)

MSSBP 150.3 (12.7) 151.4 (13.5)

Women

MSDBP 98.7 (3.3) 98.7 (3.2)

MSSBP 153.4 (11.9) 152.8 (12.3)

Caucasian

MSDBP 98.8 (3.3) 99.0 (3.5)

MSSBP 152.5 (12.5) 152.8 (13.0)

Black

MSDBP 99.1 (3.4) 99.8 (3.3)

MSSBP 145.8 (9.1) 149.1 (12.4)

Oriental

MSDBP 98.0 (1.2) 98.8 (2.4)

MSSBP 145.7 (11.3) 155.3 (15.1)

Other

MSDBP 98.7 (3.2) 98.9 (3.2)

MSSBP 149.0 (11.9) 148.7 (12.1)

Stage 1 hypertension N = 318 N = 303

MSDBP 96.8 (1.4) 96.8 (1.3)

MSSBP 144.8 (8.5) 144.5 (9.1)

Table 1 (Continued)

Characteristics

High dose Low dose

N = 627 N = 619

Stage 2 hypertension N = 309 N = 316

MSDBP 100.9 (3.3) 101.2 (3.4)

MSSBP 158.8 (11.8) 159.4 (11.8)

MSDBP, mean sitting diastolic blood pressure; MSSBP, mean

sitting systolic blood pressure; BP, blood pressure.
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study. End-points for the extension study used the

method of the last-observation-carried-forward. Sub-

group analyses were prespecified for gender, age (i.e.

< 65 and ‡ 65 years) and race (blacks ⁄ whites). Post

hoc analyses were also performed in patients with

stage 1 hypertension (MSSBP ‡ 140 and

<160 mmHg and ⁄ or MSDBP ‡ 90 and <100 mmHg)

and stage 2 hypertension (MSSBP ‡ 160 and ⁄ or

MSDBP ‡ 100 mmHg).

Results

Patient characteristics
A total of 1246 patients were randomised and

received either Aml ⁄ Val 2.5 ⁄ 80 mg (n = 619) or

Aml ⁄ Val 5 ⁄ 80 mg (n = 627) regimen. Demographic

and baseline characteristics were generally compara-

ble between the treatment regimens (Table 1). Most

of the patients in the extension study were Caucasian

(83.0%) and < 65 years (83.1%), with a mean age

of 54.2 years. Patients aged 65 years or older com-

prised 16.9% (n = 211) and black patients 7.1%

(n = 89) of the study population. Nine (0.7%)

patients were classified as Oriental. No data will be

presented for this subgroup because of the small

sample size. A total of 625 (50.1%) patients had

stage 2 hypertension.

A vast majority (86.3%) of patients completed the

study (Figure 2). A total of 171 patients discontinued

the study (high-dose regimen: 97 and low-dose regi-

men: 74). The most common reasons for discontinu-

ation during the extension phase were AEs (high

dose: 7.0%; low dose: 2.7%) and withdrawal of con-

sent (high dose: 3.5%; low dose: 3.7%).

Efficacy
The MSSBP ⁄ MSDBP at core baseline was comparable

for the low-dose (152.1 ⁄ 99.0 mmHg) and high-dose

Figure 2 Patient disposition chart

Table 2 Mean changes from core baseline in MSDBP and MSSBP (mmHg)

Low dose High dose

n
MSDBP change,

mean (SD)

MSSBP change,

mean (SD) n
MSDBP change,

mean (SD)

MSSBP change,

mean (SD)

Core baseline BP 619 99.0 (3.4) 152.1 (12.9) 627 98.8 (3.2) 151.7 (12.4)

Week 0 619 )14.0 (6.2) )19.3 (12.3) 627 )13.8 (6.2) )18.8 (11.9)

Week 4 616 )14.1 (7.0) )18.7 (12.7) 621 )15.1 (6.8) )19.5 (13.3)

Week 8 605 )16.4 (7.1) )21.7 (13.6) 605 )17.1 (7.1) )22.9 (13.7)

Week 13 595 )16.6 (7.0) )23.0 (13.5) 587 )18.1 (6.7) )24.5 (12.8)

Week 26 584 )16.9 (7.1) )22.6 (13.3) 569 )18.5 (7.2) )24.5 (13.1)

Week 39 564 )17.1 (7.2) )22.6 (13.7) 549 )18.5 (6.9) )24.0 (13.0)

Week 52 548 )17.4 (7.3) )23.0 (13.3) 532 )18.7 (7.1) )23.8 (13.2)

End-point* 616 )17.2 (7.7) )22.1 (14.0) 621 )18.1 (7.5) )22.8 (14.3)

*End-point is Week 52 or last-observation-carried-forward. BP, blood pressure; MSDBP, mean sitting diastolic blood pressure; MSSBP,

mean sitting systolic blood pressure.
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(151.7 ⁄ 98.8 mmHg) regimens. At the week 52 end-

point, the reductions in MSSBP ⁄ MSDBP were

)22.1 ⁄ )17.2 mmHg for the low-dose regimen and

)22.8 ⁄ )18.1 mmHg for the high-dose regimen. At

4 weeks of treatment, BP reductions of )18.7 ⁄ )14.1

mmHg and )19.5 ⁄ )15.1 mmHg were achieved in

the low- and high-dose regimens respectively

(Table 2). After force-titration at week 4 (double the

initial dose), greater reductions in BP ()21.7 ⁄ )16.4

mmHg and )22.9 ⁄ )17.1 mmHg low and high dose

respectively) were observed at Week 8 (Table 2) that

were sustained throughout the remainder of the

study. A total of 154 (24.9%) patients in the low-

dose regimen and 115 (18.3%) in the high-dose regi-

men had HCTZ 12.5 mg added to their regimen at

some point during the extension. In both the low-

and high-dose regimens, MSSBP and MSDBP were

maintained below approximately 135 and 85 mmHg

respectively, for completers at each extension visit

(Figure 3).

In both treatment regimens, baseline MSSBP

reductions were greater in patients ‡ 65 years com-

pared with patients < 65 years, in women compared

with men and in white compared with black and

other racial groups (Table 1). Both the low-dose and

high-dose regimens were efficacious regardless of age,

gender or race (Figure 4). In stage 1 and stage 2

patients, baseline MSSBP ⁄ MSDBP was approximately

145 ⁄ 97 and 159 ⁄ 101 mmHg respectively and was

comparable in the two treatment groups (Table 1).

Both regimens effectively reduced BP in both stage 1

and stage 2 patients with greater reductions being

observed in stage 2 patients (Table 3). Mean BPs in

stage 1 and stage 2 patients were reduced to approxi-

mately 128 ⁄ 81 and 132 ⁄ 83 mmHg respectively, in

both treatment regimens. Addition of HCTZ 12.5 mg

was required in 99 patients (low dose, 49; high dose,

50) with stage 1 and 170 (low dose, 105; high dose,

65) patients with stage 2 hypertension.

Safety
The overall incidence of AEs regardless of study drug

relationship during the extension study was compara-

ble in both treatment regimens (low dose, 74.8% and

high dose, 77.4%). The most frequently reported AEs

were peripheral oedema (13.4%), nasopharyngitis

(7.6%) and dizziness (6.1%). The incidence of

peripheral oedema and dizziness appeared to be dose-

dependent (Table 4). AEs potentially related to low

BP, such as hypotension (low dose, 1.1% and high

dose, 3.0%), orthostatic hypotension (low dose, 0.3%

and high dose, 1.3%), postural dizziness (low dose,

0.3% and high dose, 0.5%) and syncope (0.6% in

both dose regimens) occurred at very low frequencies.

Peripheral oedema was the most common AE

leading to discontinuation (low dose, 0.3% and high

dose, 2.1%). Hypotension resulted in discontinuation

in only 0.2% and 0.3% of patients in the low- and

high-dose regimens respectively. The incidence of

SAEs was similar in both regimens (low dose, 3.7%

and high dose 4.1%), including cardiac disorders

(myocardial infarction: low dose, 0.2% and high dose

0.3%) and none was suspected to be related to the

study drug by the investigators. Small increases in

blood urea nitrogen (BUN) and uric acid and

decreases in potassium were observed in patients

with the addition of HCTZ (data not shown).

Discussion

Hypertension is a chronic condition that requires

continuous antihypertensive treatment to reduce the

risk of long-term complications (3,4). The objective

of this study was to evaluate the long-term efficacy

and safety of Aml ⁄ Val 5 ⁄ 160 and 10 ⁄ 160 mg (with

the optional addition of HCTZ) in patients with

mild-to-moderate essential hypertension. Clinically

significant and persistent reductions in BP were

achieved in both the low-dose ()22.1 ⁄ )17.2 mmHg)

and high-dose ()22.8 ⁄ )18.1 mmHg) regimens at

study end-point. The combination regimens were

effective regardless of age, gender and race. Both

Aml ⁄ Val regimens effectively reduced BP in both

Figure 3 Mean sitting blood pressure (BP) change

(mmHg) for low- and high-dose regimen
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A

B

Figure 4 Change from core baseline to end-point in mean sitting diastolic blood pressure (MSDBP) (A) and mean sitting

systolic blood pressure (MSSBP) (B) (mmHg) by age, gender and race

Table 3 Mean change in BP (mmHg) from core baseline for stage I and stage II hypertension

Stage I Stage II

Low dose High dose Low dose High dose

Core baseline, mean (SD)

MSDBP 96.8 (1.3) 96.9 (1.4) 101.2 (3.4) 100.8 (3.3)

MSSBP 144.5 (9.1) 144.8 (8.5) 159.4 (11.8) 158.8 (11.8)

End-point, mean (SD)

MSDBP 80.6 (7.2) 80.4 (7.1) 83.1 (7.9) 81.0 (7.5)

MSSBP 128.1 (11.2) 127.6 (10.7) 131.9 (12.5) 130.2 (12.1)

Change from baseline, mean (SD)

MSDBP )16.2 (7.3) )16.5 (7.1) )18.1 (8.0) )19.9 (7.6)

MSSBP )16.4 (11.7) )17.2 (11.8) )27.4 (14.0) )28.7 (14.4)

MSSBP, mean sitting systolic blood pressure; MSDBP, mean sitting diastolic blood pressure; BP, blood pressure.
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stage 1 and stage 2 patients. These results are consis-

tent with those of a previous study that demon-

strated the long-term efficacy and tolerability of

Aml ⁄ Val 5 ⁄ 320 mg in a similar population of hyper-

tensive patients (12). The maintenance of long-term

efficacy with Aml ⁄ Val combination therapy is also

consistent with the absence of the development of

tachyphylaxis during long-term treatment with either

Val or Aml monotherapy (13,14).

Reductions in both DBP and SBP have a powerful

effect in reducing CV events (15). Pooled data from

10 randomised clinical trials, involving more than

18,000 participants found that an average reduction

of 12–13 mmHg in SBP over 4 years resulted in

reductions of 21% in coronary heart disease, 37% in

stroke, 25% in total CV mortality and 13% in all-

cause mortality (16). Reaching a BP target to

< 140 ⁄ 90 mmHg is associated with a decreased inci-

dence of CV disease complications. Unfortunately,

despite the importance of BP control, only a small

proportion of patients achieve target BP goals, per-

haps 10–29% in the United States, Canada and Euro-

pean countries (17). In this extension study, mean

BP was maintained below approximately 135 ⁄ 85

mmHg across all timepoints in both the low- and

high-dose regimens. Approximately 25% of patients

in the low-dose and 18% in high-dose regimen had

HCTZ added to their regimen. This observation is

consistent with data from the Avoiding Cardiovascu-

lar Events Through Combination Therapy in Patients

Living With Systolic Hypertension (ACCOMPLISH)

trial where 26% of patients started on dual antihy-

pertensive therapy needed an additional drug to

reach the target BP during the initial 6 months (18).

The benefit of adding a third BP lowering agent has

previously been demonstrated in a randomised, dou-

ble-blind study where significantly greater BP reduc-

tions were observed in patients receiving triple

therapy with Aml ⁄ Val ⁄ HCTZ compared with dual

therapy with Aml ⁄ Val, Aml ⁄ HCTZ and Val ⁄ HCTZ

in patients with moderate-to-severe hypertension

(19).

A rationale for the clinical use of single pill combi-

nation therapy is to promote compliance and thereby

increase the likelihood of achieving BP goals (7,20).

In a meta analysis of nine studies in patients with

various chronic conditions, single pill combination

regimens were found to reduce the risk of non-

compliance by 24% compared with free-drug combi-

nation regimens in hypertensive patients (21). Drug

tolerability is another essential element to ensure

patient adherence to long-term therapy. In this

study, the combination of Aml and Val was well tol-

erated with only < 5% of the total study population

discontinuing therapy for an AE. The most common

reason was peripheral oedema, which was dependent

on the dose of Aml. Relatively few patients discon-

tinued therapy for events related to hypotension. The

safety profile of the Aml ⁄ Val combination therapy

was consistent with the known pharmacology of the

respective monotherapies.

Conclusion

The combination of Aml ⁄ Val with the optional addi-

tion of HCTZ provided clinically significant and per-

sistent reductions in BP over 52 weeks with a

favourable tolerability profile.

Table 4 Summary adverse events by high- and low-dose treatment regimen

Adverse event

Low dose High dose Total

N = 619 N = 627 N = 1246

n (%) n (%) n (%)

Any adverse event 463 (74.8) 485 (77.4) 948 (76.1)

Most frequent AEs (‡ 5%)

Oedema peripheral 60 (9.7) 107 (17.1) 167 (13.4)

Nasopharyngitis 50 (8.1) 45 (7.2) 95 (7.6)

Dizziness 32 (5.2) 44 (7.0) 76 (6.1)

Headache 35 (5.7) 37 (5.9) 72 (5.8)

Back pain 41 (6.6) 29 (4.6) 70 (5.6)

Upper respiratory infection 26 (4.2) 33 (5.3) 59 (4.7)

Bronchitis 34 (5.5) 24 (3.8) 58 (4.7)

Sinusitis 32 (5.2) 22 (3.5) 54 (4.3)

AE, adverse event.
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Limitations of study
This was an open-label study (forced-titration of

drug dose) wherein patients were enroled directly

from the double-blind phase without a washout per-

iod or prior knowledge of the treatment they

received in the core protocol. To ensure patient

safety, enrolment into the extension study was lim-

ited to patients with BP < 150 ⁄ < 95 mmHg. As a

result, a greater proportion of BP responders may

have been chosen for enrolment and a potential

selection bias should be taken into consideration

when interpreting these data. In addition, restrictions

imposed by the study’s inclusion and exclusion crite-

ria on the clinical trial population may limit the

broader application of these results to a clinical prac-

tice population.
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