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Despite the availability of numerous antihypertensive agents, many patients with
hypertension fail to achieve the blood pressure goals set out in current guidelines. These
patients remain at a high risk of cardiovascular morbidity and mortality and require
effective treatment options to reduce that risk. Current guidelines recognize that many
patients require multiple antihypertensive agents to achieve blood pressure goals.
Numerous combination therapies are available, although there is currently no available
fixed-dose alternative that combines the benefits of angiotensin receptor blockers and
calcium channel blockers. This article explores the rationale for using multiple-mechanism
therapy with the angiotensin receptor blocker valsartan and the calcium channel blocker
amlodipine and discusses the clinical data supporting this novel approach to the
treatment of hypertension.

Burden of cardiovascular disease & poor
hypertension control in Europe
In Europe, cardiovascular disease (CVD)
causes 4.35 million deaths per year (49% of all
deaths) and costs the EU economy an estimated US$169 billion per year [1]. Hypertension, which is defined as a blood pressure (BP)
greater than 140/90 mmHg [2], is one of the
most common treatable risk factors for CVD
[3]. Almost half of all European adults (aged
35–64 years) and a quarter of the world’s adult
population have hypertension [4,5].
Although it is well established that antihypertensive therapy can reduce the risk of
CVD, rates of BP control remain suboptimal
[6]. Current European guidelines set a BP target
of less than 140/90 mmHg [2], which is not
often achieved. The high frequency of uncontrolled hypertension was illustrated in the
WHO Multinational mONItoring of trends
and determinants in CArdiovascular disease
(MONICA) project, which evaluated the prevalence and control of hypertension in two
independent, cross-sectional surveys conducted between the early 1980s and mid1990s in 24 populations in Europe, Australia,
Canada and the USA [7]. These surveys demonstrated that among hypertensive individuals
aged 35–64 years, only 13–38% of men and
17–54% of women were receiving BP-lowering
treatment. Even when antihypertensive therapy is administered, many patients still do not
achieve adequate BP control. The MONICA
studies showed that 13–67% of treated men
and 12–63% of treated women achieved BP
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control. Recent data suggest that no more than
10% of treated patients achieve BP targets in
many European countries [3].
Inadequate control of BP exposes patients to a
high risk of long-term cardiovascular (CV) complications, such as myocardial infarction (MI),
heart failure, stroke, renal disease and premature
mortality [8]. For individuals aged 40–69 years,
the risk of CVD-related mortality doubles with
each 20 mmHg increment in systolic BP (SBP)
or 10 mmHg increase in diastolic BP (DBP)
over a BP range of 115/75–185/115 mmHg [9].
CV complications arising from inadequately
treated hypertension also impose a substantial
financial burden due to increased hospitalization
and healthcare costs [10].
Barriers to adequate blood
pressure control
Poor control of hypertension can be attributed to
several factors. These include patient-related factors (e.g., lack of knowledge or awareness of
hypertension), environmental factors (e.g., smoking or sedentary lifestyle) and physician-related
factors (e.g., inadequately aggressive treatment).
The asymptomatic nature of hypertension
and lack of knowledge regarding target BP levels
present major obstacles to achieving adequate
BP control. Large-scale surveys conducted as
part of the WHO MONICA project demonstrated that the percentage of individuals who
were aware of their hypertension ranged from
30% in Belfast, UK, to 62% in Catalonia, Spain
[7]. Although rates of awareness and treatment of
hypertension increased during the 10-year study
Therapy (2007) 4(1), 31–40
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period, BP control remained far from adequate,
suggesting that early and more aggressive treatment is critical, as are more comprehensive
interventions, such as lifestyle changes and
increased monitoring of BP levels.
Numerous environmental factors, such as
smoking, alcohol consumption, caloric intake,
salt and potassium intake and lack of physical
activity, can adversely affect BP control.
Although comprehensive lifestyle modification
has been shown to improve BP control [11] and
treatment guidelines stress the importance of
adopting a healthy lifestyle [2], such interventions are generally underutilized [12] and compliance with these nonpharmacological measures is
generally poor [13].
The term ‘clinical inertia’ describes a situation
in which the physician recognizes that there is a
problem, but fails to act [14]. Studies of physicians’ behavior have shown that they frequently
fail to increase the dose of antihypertensive medications or to try new treatments in patients with
elevated BP [15]. For example, in a European survey published in 1993, 84% of physicians admitted to taking no action if a patient’s BP was
higher than the recommended goal [16].
Poor compliance with therapy is a major problem among patients with hypertension and is one
of the main causes of failure to adequately control
BP [17]. While many factors contribute to poor
compliance, such as a patient’s knowledge, attitudes and beliefs or medication cost, it is the
complexity of the dosing regimen and drugrelated side effects that most likely play the largest
roles in medication compliance [17].
Meeting the blood pressure
control challenge: European
treatment guidelines
Current European treatment guidelines recommend that, in all patients with hypertension,
BP should be reduced to below 140/90 mmHg,
with a more stringent target of 130/80 mmHg
in patients with additional risk factors (e.g.,
diabetes or renal disease) [2]. The European
Society of Hypertension (ESH)–European
Society of Cardiology (ESC) guidelines recommend initiating antihypertensive therapy based
not only on BP, but also on the total level of
CV risk, including people with high-normal
BP (130–139/85–89 mmHg) and additional
risk factors.
In high-risk patients, rapid attainment of
BP targets may have an important influence
on clinical outcomes. This was supported by
32
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an analysis of data from the Valsartan Antihypertensive
Long-term
Use
Evaluation
(VALUE) trial [18]. In VALUE, patients with
hypertension and additional cardiac risk factors were rolled over from their current antihypertensive therapy to a regimen based on
valsartan or amlodipine. The primary end
point was a composite of cardiac morbidity
and mortality. An analysis was carried out in
the entire patient cohort comparing the outcomes in ‘immediate responders’ with those in
‘delayed responders’. Immediate responders
were defined as patients who had no increase
in BP 1 month after switching to study medication or, among patients receiving no prior
therapy, those with a SBP decrease at 1 month
of 10 mmHg or greater. In this analysis,
immediate responders had a significantly lower
risk of cardiac events, stroke or death than
delayed responders (Figure 1).
Further support for the association between
time taken to reach BP targets and CV outcomes was provided in an open-label extension
to the Systolic Hypertension in Europe (SystEur) trial, which showed that patients who had
originally received active therapy (‘immediate’
antihypertensive treatment) had a significantly
lower risk of stroke (-28%) and CV complications (-15%), compared with patients who had
originally received placebo (‘delayed’ therapy)
[19]. These studies provide strong support for
the hypothesis that rapid control of BP reduces
the risk of CV events [20]. Therefore, there is a
strong rationale for both prompt initiation of
antihypertensive therapy and selection of
agents that can achieve rapid reductions in BP.
The multifactorial nature of hypertension
means that the majority of patients with
hypertension will require at least two antihypertensive agents to achieve BP goals, especially given the more stringent targets currently
being recommended [21]. This treatment strategy is endorsed by the various hypertension
management guidelines, including those of the
ESH–ESC, which state that ‘…to reach target
BP, it is likely that a large proportion of
patients will require combination therapy with
more than one agent’ [2].
Combination therapy
Fixed-dose combinations have a number of
potential advantages compared with monotherapy or free combinations. Use of a fixeddose combination may increase patient convenience by decreasing pill burden and simplifying
future science group
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Figure 1. Hazard ratios for cardiovascular morbidity and
mortality in immediate responders compared with
nonimmediate responders in the VALUE study.

Fatal and nonfatal cardiac events

0.88 (0.79–0.97)‡

Fatal and nonfatal stroke

0.83 (0.71–0.98)*

All-cause death

0.90 (0.81–0.99)*

Myocardial infarction

0.89 (0.76–1.04)

Heart failure hospitalization

0.87 (0.75–1.01)

0.6

0.8

1.0

1.2

Hazard ratio (95% CI)

*p < 0.05.
‡p < 0.01.
CI: Confidence interval; VALUE: Valsartan Antihypertensive Long-term Use
Evaluation.
Reproduced with permission from [18].

treatment. Improved convenience and a reduction in the complexity of a treatment regimen
may translate into optimization of medication
compliance and persistence, thus could conceivably help overcome one of the major barriers to
effective BP control [17]. In addition, direct and
indirect medical costs associated with managing
high BP and associated CV complications are
likely to decrease as a result of potential
improvements in patient compliance with medications as well as the cardioprotective effects
offered by each component.
Currently available combinations
Numerous fixed combinations are available for
the treatment of hypertension, including angiotensin-converting enzyme (ACE) inhibitors
plus calcium channel blockers (CCBs), ACE
inhibitors plus diuretics, angiotensin II receptor blockers (ARBs) plus diuretics, and
β-blockers plus diuretics. A notable absentee
from current combination therapies is the
CCB/ARB combination, a therapeutic strategy
that may be an appropriate choice for many
patients with hypertension who are unable to
attain BP goal [22]. The simultaneous blockade
of two different pathways of BP control
offered by a CCB/ARB has been shown to
result in significantly greater BP reductions
and improved BP control compared with its
monotherapy components [23].
future science group
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Although the use of β-blocker/diuretic therapy is much more effective at lowering BP in
patients with hypertension than either of its
constituents alone [24], there are reports of a
greater risk of diabetes, itself a major risk factor
for CVD, with this combination [25]. The use
of β-blocker/diuretic combinations has
declined in light of the findings from the Losartan Intervention For Endpoint reduction in
hypertension study (LIFE) [26] and the
Anglo–Scandinavian Cardiac Outcomes Trial –
Blood Pressure Lowering Arm (ASCOT-BPLA)
[27], which showed that β-blockers may provide
less protection for patients with hypertension
than other classes of antihypertensive agents.
ASCOT-BPLA showed that an amlodipinebased regimen reduced the risk of major cardiovascular events to a greater extent than an
atenolol-based regimen, although there was no
significant difference for the primary end point
(nonfatal MI and fatal coronary heart disease),
possibly owing to the early termination of the
trial. The lower levels of protection afforded by
β-blockers in the ASCOT-BPLA may have
been due in part to a smaller antihypertensive
effect, although the difference in CV protection appeared to be too great to be explained by
BP alone [27]. The reductions in BP may also
have been achieved more rapidly in the
amlodipine group than in the atenolol group
(the difference between groups was greatest at
3 months), which could be consistent with the
hypothesis that rapid responders have a lower
risk of cardiovascular outcomes than delayed
responders. The results from ASCOT-BPLA
provided the rationale for a recent update to
the UK National Institute for Health and Clinical Excellence (NICE) guidelines, which now
state that β-blockers are not a preferred initial
therapy for hypertension (Figure 2) [28]. An analysis of the influence of concomitant βblocker/diuretic therapy in VALUE adds further data to what is known about the metabolic
disadvantages from this combination in terms
of the increased risk of new-onset diabetes [29].
ACE inhibitors & ARBs in combination
with diuretics
There is a strong rationale for treatment with
combinations of an ACE inhibitor or ARB
plus a diuretic, based on substantially
increased percentages of patients achieving target BP reductions, compared with component
monotherapies. In addition, inhibiting the
renin–angiotensin system (RAS) with an ACE
33
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Figure 2. Updated UK National Institute of Clinical
Excellence guidelines for the treatment of newly
diagnosed hypertension.

Step 1

Under 55 years

55 years or over or
black patients at any age

ACEI (or ARB*)

CCB or thiazidetype diuretic

Step 2

ACEI (or ARB*) + CCB or ACEI (or ARB*) + thiazide diuretic

Step 3

ACEI (or ARB*) + CCB + diuretic

Step 4

Add further diuretic therapy, b-blocker or a-blocker
Consider seeking specialist advice

*If ACEI not tolerated.
ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin II receptor
blocker; CCB: Calcium channel blocker.
Reproduced by permission from [28]. ©2006 Royal College of Physicians.

inhibitor or ARB prevents or reverses the
effects of diuretics on serum glucose, lipids
and potassium [30]. According to the recent
update of the UK NICE guidance [28], ACE
inhibitors or ARBs are the preferred firstchoice treatment option for hypertensive
patients aged less than 55 years and are the
preferred second-line option for patients aged
55 years or over (Figure 2).
ACE inhibitors in combination with CCBs
The combination of ACE inhibitors and CCBs
has been shown to provide greater BP-lowering
efficacy than the component monotherapies
[24,31–33]. ACE inhibitor/CCB combinations have
been shown to be particularly effective at reducing
BP in patients with hypertension and renal failure, without compromising remaining renal function [34,35], and in patients with Type 2 diabetes
[36]. ASCOT-BPLA provided compelling evidence
of the benefits of combination therapy with a
CCB (amlodipine) and a RAS inhibitor (perindopril). ASCOT was a multicenter, prospective, randomized, controlled trial of 19,257 patients aged
40–79 years with hypertension and with at least
three other CV risk factors. Patients were assigned
to amlodipine plus perindopril or atenolol plus
34
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bendroflumethiazide. There were significant differences in BP in favor of the CCB/RAS inhibitor
combination and, although the differences in the
primary composite CV end point were not significant (risk reduction 10%; p = 0.1), the
CCB/RAS inhibitor combination reduced the
risk of stroke by 23%, total CV events and procedures by 16%, CV deaths by 24% and new-onset
diabetes by 30% compared with β-blocker/diuretic therapy. By contrast, recent results from the
Diabetes Reduction Assessment with ramipril and
rosiglitazone Medication (DREAM) trial indicated that the ACE inhibitor ramipril did not significantly reduce the incidence of new-onset
diabetes, compared with placebo, in 5269
patients with impaired fasting glucose or impaired
glucose tolerance (or both) and no pre-existing
CVD [37]. However, the divergence of the Kaplan–Meier curves late in the study suggested that
there might be a benefit in terms of diabetes prevention after 3.5 years [37], indicating that the
study may have been under-powered or of too
short a duration. Results from ongoing studies,
such as the Nateglinide And Valsartan in
Impaired Glucose Tolerance Outcomes Research
(NAVIGATOR) trial, will provide additional
information on the efficacy of RAS inhibitors for
reducing new-onset diabetes.
Combining ACE inhibitors and CCBs also
results in a lower incidence of peripheral edema
than with CCB monotherapy [30]. ACE inhibitors are generally well tolerated, although
chronic dry cough may be problematic for
approximately 20% of patients [38].
ARBs in combination with CCBs
The use of a combination of an ARB and CCB
has several potential benefits (Table 1), although
the magnitude of effects on some aspects (e.g.,
costs associated with prevention of new-onset
diabetes or angina) have yet to be quantified.
Multiple-mechanism therapy with these agents
has the potential to achieve rapid and additive
BP-lowering efficacy by targeting the two key
pathways involved in the regulation of BP
[39,40]. ARBs target the RAS by blocking the
angiotensin II, type 1 (AT1) receptor, thereby
promoting vasodilation and sodium and water
excretion, and reducing activation of the sympathetic nervous system (SNS). CCBs stimulate peripheral vasodilation by blocking
calcium channels in vascular smooth muscle
cells. Targeting both of these key mechanisms
has important benefits in terms of overcoming
potential counter-regulatory mechanisms.
future science group
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Table 1. Summary of potential benefits of CCB/ARB multiple-mechanism therapy, such as
amlodipine/valsartan.
Potential benefits

Clinical consequences

Enhanced BP-lowering efficacy

Potentiation of the antihypertensive effect of a single compound
Additive effect
Neutralization of counter-regulatory mechanisms

Improved tolerability profile

Reduction in adverse events
Not necessary to increase dose, thus reduction in dose-related adverse events
Attenuation of adverse events (e.g., amlodipine-related peripheral edema)

Protective benefits

Benefits beyond BP lowering, e.g.,
- Reduced risk of new-onset diabetes mellitus
- Anti-angina effects

Increased compliance
and persistence

Simplified treatment regimen (compared with combination therapy given as separate pills)
Offers convenience to patients
Once-daily dosing
Less complex treatment regimen/reduced pill burden

Potential health
economic benefits

Cost likely to be less than two individual components
Cost savings may also arise from:
- Improved efficacy/getting to BP goal quicker and avoiding adverse cardiovascular outcomes
- Improved tolerability profile
- Less direct and indirect health costs

ARB: Angiotensin II receptor blocker; BP: Blood pressure; CCB: Calcium channel blocker.
From [40].

Therapy with an ARB and a CCB has the
potential to provide prompt reductions in BP
that would be expected to reduce the risk of
CV morbidity and mortality. In addition,
ARBs and CCBs have both been associated
with protective benefits beyond BP control.
For example, ARBs and CCBs have antiatherosclerotic properties that are mediated
through different mechanisms. A recent study
in patients with untreated hypertension demonstrated that treatment with amlodipine
achieved reductions in arterial stiffness, in part
owing to reduced 24-h BP variability, whereas
valsartan achieved similar decreases in arterial
stiffness without affecting BP variability, possibly as a result of pleiotropic effects [41].
There is also evidence to suggest that long-acting CCBs are associated with improvements in
left ventricular hypertrophy owing to
improved 24-h BP control, while ARBs have
been shown to reduce CV fibrosis and renal
impairment [42]. In addition, the ARB valsartan
has been shown to reduce the risk of new-onset
diabetes, while the CCB amlodipine has been
shown to have anti-angina benefits [27,43]. While
anti-angina benefits are not unique to CCBs
(similar benefits may be obtained with β-blockers), the different benefits of ARBs and CCBs
provide a strong rationale for combining these
two classes.

future science group
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As well as improved efficacy, multiple-mechanism therapy would be expected to have benefits in terms of safety and tolerability. The
mode of action of ARBs has the potential to
attenuate adverse effects associated with CCBs
[39,40]. In particular, the peripheral edema associated with CCBs results from their potent
vasodilatory effects and may be offset by the
action of ARBs, which promote both arterial
and venous dilation. Furthermore, since it is
more likely that BP control can be achieved
without having to resort to increasing drug
doses, adverse effects associated with high
doses of CCBs may be minimized [2,40].
Combination of amlodipine & valsartan
Valsartan

Valsartan is a potent and highly selective ARB.
By blocking the binding of angiotensin II (the
main effector peptide of the RAS) to the AT1
receptor, valsartan is able to:
•
•
•
•

Produce balanced arterial and venous dilatation
Increase sodium and water secretion
Reduce aldosterone release
Reduce SNS activity

These all contribute to BP reduction [44].
Valsartan may also enable increased activation
of the AT2 receptor. Although the functions of
this receptor have not yet been fully elucidated,
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it is thought to mediate effects opposed to those
of the AT1 receptor, including vasodilation,
nitric oxide production, bradykinin production
and antiproliferative effects [45,46]. The clinical
effects of such AT2 receptor activation have yet
to be established and have not been explored in
comparative studies of ACE inhibitors and
ARBs. The safety and BP-lowering efficacy of
valsartan has been demonstrated in several clinical trials including a large number of patients
[43,47–49]. Valsartan provides double-digit BP
lowering with 24-h control and is an effective
antihypertensive treatment in a broad range of
patient populations, including mild-to-moderate and moderate-to-severe hypertensive
patients and the elderly.
Amlodipine

Amlodipine besylate is a long-acting dihydropyridine CCB and a potent peripheral and coronary vasodilator. Amlodipine impedes the
transmembrane influx of calcium ions into vascular smooth muscle cells and cardiac muscle
cells. Since amlodipine is more selective for vascular smooth muscle than for cardiac muscle, it
reduces peripheral vascular resistance without
affecting cardiac conduction or myocardial contractility [50]. A large number of clinical trials
have demonstrated that amlodipine is highly

effective at reducing BP [27,51] and is of particular benefit in certain patient populations,
including elderly and black patients [28,52–54].
Overall, amlodipine is well tolerated and is associated with a low incidence of adverse events [50].
The most frequently reported adverse event
associated with amlodipine is dose-related
peripheral edema, which results from a mismatch between arteriolar and venular dilation
favoring fluid extravasation [50]. However, less
than 2% of patients who develop edema require
discontinuation of amlodipine treatment [55].
Amlodipine/valsartan

The complementary benefits reported in the
VALUE trial with therapies based on valsartan
and amlodipine, respectively [43], provide a
strong rationale for combining these two highly
effective and well-tolerated agents as a multiplemechanism therapy. Valsartan- and amlodipinebased therapies were both effective at reducing
BP, although the reductions were slightly
greater in the amlodipine-treated patients than
in the valsartan recipients, with differences
between the two groups of 1.5/1.3 mmHg after
1 year. Despite the differences in BP, the frequency of the primary composite end point
(cardiac mortality and morbidity) was similar in
the two treatment groups (10.6% with valsartan

Table 2. Completed amlodipine/valsartan Phase IIb/III clinical trials.
Trial

Design

Treatment

Patients

Efficacy: multifactorial trial

Multicenter, double-blind,
randomized, placebocontrolled, parallel group

8 weeks of amlodipine 2.5 and
5 mg; valsartan 40, 80, 160 and
320 mg; all possible
combinations; and placebo

1911 adults with mild-tomoderate, uncomplicated,
diastolic hypertension

Efficacy: multifactorial trial

Multicenter, double-blind,
randomized, placebocontrolled, parallel group

8 weeks of amlodipine 10 mg;
valsartan 160 and 320 mg alone
and in combination; and
placebo

1250 adults with mild-tomoderate uncomplicated
diastolic hypertension

Nonresponder trial

Multicenter, double-blind,
randomized, active-controlled,
parallel group

8 weeks of amlodipine/valsartan
(5/160 and 10/160 mg) versus
valsartan 160 mg

947 adults with mild-tomoderate uncomplicated
diastolic hypertension not
adequately controlled on
valsartan 160 mg

Nonresponder trial

Multicenter, double-blind,
randomized, active-controlled,
parallel group

8 weeks of amlodipine/valsartan
(10/160 mg) compared with
amlodipine 10 mg

944 adults with mild-tomoderate uncomplicated
diastolic hypertension not
adequately controlled on
amlodipine 10 mg

Safety and efficacy in
severe hypertension

Multicenter, double-blind,
randomized, active-controlled,
parallel group

6 weeks of amlodipine/valsartan
(5/160–10/160 mg) versus
lisinopril/hydrochlorothiazide
(10/12.5–20/12.5 mg)

130 adults with severe,
uncomplicated essential
diastolic hypertension
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and 10.4% with amlodipine). However, there
were differences between the two treatment regimens for several secondary outcomes:
amlodipine-treated patients developed fewer
nonfatal MIs and there was a trend towards
fewer fatal and nonfatal strokes [43], while valsartan reduced the risk of hospitalizations for heart
failure [18]. The finding that some outcomes
were favored with valsartan-based therapy and
others with a regimen based on amlodipine is
intriguing and suggests that further investigation is warrented to explore the potential to
achieve further improvements in overall CV
morbidity and mortality by combining the
two agents.
The amlodipine/valsartan combination is
under investigation as a therapy for the treatment of hypertension in patients whose BP is
not adequately controlled on amlodipine or valsartan monotherapy, and as replacement therapy
for patients taking amlodipine and valsartan as a
free combination. Amlodipine/valsartan has
been evaluated in an extensive Phase IIb/III clinical trial program, consisting of five multicenter,
randomized, controlled trials in more than 5000
patients with hypertension (Table 2). Two of these
studies were multifactorial trials conducted in
adult patients with mild-to-moderate, uncomplicated, essential diastolic hypertension and two
were non-responder trials in adult patients with
mild-to-moderate, uncomplicated essential
hypertension not adequately controlled on either
valsartan 160 mg monotherapy or on
amlodipine 10 mg monotherapy.
The remaining trial in the Phase IIb/III clinical program was a randomized, multicenter,
double-blind, active-controlled study that
evaluated the overall safety profile of
amlodipine/valsartan compared with that of
the ACE inhibitor lisinopril in combination
with hydrochlorothiazide (HCTZ) in 130
adult patients with severe, uncomplicated
diastolic hypertension (mean sitting DBP
≥110 and <120 mmHg) [56]. This study
showed that 2 weeks of treatment with
amlodipine/valsartan 5/160 mg followed by
4 weeks of amlodipine/valsartan 10/160 mg
resulted in clinically significant reductions in
SBP (35.8 mmHg) and DBP (28.6 mmHg)
that were numerically greater than those
observed with lisinopril plus HCTZ (SBP
31.8 mmHg, DBP 27.6 mmHg). In a post hoc
subanalysis of 26 patients with a mean sitting
SBP of at least 180 mmHg at baseline; reductions of 43.0/26.1 mmHg were recorded for
future science group
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amlodipine/valsartan and 31.2/21.7 mmHg
for lisinopril/HCTZ. Full results from this
study are expected to be published in 2007.
Amlodipine/valsartan was also found to have a
favorable overall safety profile [56]. Adverse events
were reported in similar numbers of patients
receiving amlodipine/valsartan and lisinopril/HCTZ, and most events were not related to
the study drug and were mild or moderate in
severity. In addition, a 6-week cross-over study in
42 patients with mild-to-moderate hypertension
has shown that valsartan/amlodipine results in a
lower incidence of ankle edema (four patients,
9.5%) than amlodipine monotherapy (eight
patients; 19.0%) [57]. Edema associated with
amlodipine results from an imbalance between
dilation of the arterioles and venules, which
tends to promote fluid extravasation [40]. Use of
valsartan in combination with amlodipine may
redress this imbalance by promoting more equal
arteriolar and venular dilation.
Outlook
The major, ongoing challenge in the current era of
hypertension management is achieving BP goals.
There are several reasons why patients fail to
achieve target BP values, including inadequate
efficacy with current therapeutic regimens and a
need for simplified treatment and dosing regimens with favorable tolerability profiles in order
to enhance medication compliance. To this end,
the use of combination therapy is likely to become
standard practice for the management of hypertension within the next few years. Indeed, there
has been interest in the ‘polypill’ concept, in
which multiple medications (e.g., a statin, several
low-dose antihypertensives, aspirin and folic acid)
are used to reduce multiple risk factors [58]. While
this concept remains controversial, the benefits of
antihypertensive combination therapy are well
established. Although many combination agents
are currently available, the development of
CCB/ARB combinations is likely to add new and
powerful options that could help many patients to
achieve BP goals. Amlodipine/valsartan is the first
such combination to be developed, although
fixed-dose
combinations
of
olmesartan/amlodipine and telmisartan/amlodipine
are also being evaluated. Amlodipine/valsartan
delivers powerful BP-lowering via a potent dual
CCB/ARB mechanism of action and exhibits
additional benefits characteristic of each component. Therefore, this new modality is likely to provide a valuable addition to the antihypertensive
therapeutic armamentarium, offering clinically
37
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important benefits in patients for whom getting to
and remaining at BP goal is currently a challenge.
With data already available demonstrating the efficacy and tolerability of amlodipine/valsartan in
patients with severe hypertension, the results of
ongoing trials are eagerly awaited.
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Highlights
• Hypertension is the most common treatable risk factor for cardiovascular disease (CVD) and, thus, represents an important
worldwide public health challenge.
• Even when identified and treated, most patients with hypertension do not get to blood pressure (BP) goal.
• Most patients with hypertension need at least two antihypertensive agents to achieve BP control.
• Although various combination therapies are currently available for the treatment of hypertension, development of more powerful
therapies is necessary to help implement guideline recommendations that call for more aggressive treatment options and early BP
control.
• Amlodipine/valsartan is an antihypertensive agent that lowers BP via calcium channel blockade and angiotensin receptor
blockade. This potent dual mechanism of action is also likely to attenuate compound-specific adverse events, such as
amlodipine-related peripheral edema.
• Clinical trials are ongoing to assess the efficacy and safety of amlodipine/valsartan in various patient populations, the results of
which are eagerly anticipated. Currently available data show that amlodipine/valsartan is a well-tolerated agent that gets patients
with severe hypertension to their BP goal.
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