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ABSTRACT

Introduction: As several international guidelines 

on hypertension have now recommended, single-

pill/fixed-dose combination antihypertensive 

therapies may be particularly beneficial as first-

line therapy in high-risk patients, in whom 

more rapid and pronounced blood pressure 

(BP) control is desired. Upon the single-pill 

combination of amlodipine and valsartan 

becoming available, the authors conducted this 

international, observational study to evaluate its 

efficacy and safety in a real-life practice setting.

Methods: This prospective, open-label, 

postmarketing surveillance study enrolled 

adults with arterial hypertension (systolic BP 

>140 mmHg and/or diastolic BP >90 mmHg) who 

were prescribed antihypertensive therapy with 

single-pill combination amlodipine/valsartan 

5/80, 5/160, or 10/160 mg once daily. Patients 

were observed over a 3-month period (12 weeks) 

with approximately monthly intervals between 

clinic visits. 

Results: A total of 8336 patients completed all 

study visits and were included in the efficacy 

analysis. Mean age was 54.7 years and 83.4% 

of patients had received prior antihypertensive 

therapy. BP reductions were dose related. Overall, 

mean BP was reduced from 165.0/99.3 mmHg 

at baseline to 128.7/80.4 mmHg at 12 weeks 

(−36.3/−18.9 mmHg; P<0.0001). The magnitude 

of BP reduction rose with increasing severity 

of baseline BP. Control of BP (<140/90 mmHg) 

was achieved in 77.7% of patients. Efficacy 

was consistent in subgroups of patients with 

comorbidities and regardless of whether patients 

were previously treated with monotherapy 

or combination therapy. Adverse events were 
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reported in 5.3% of patients. The incidence of 

edema declined from 10.4% at baseline to 8.5% 

at study end. 

Conclusion:  Single -pi l l  combinat ion 

amlodipine/valsartan safely and effectively 

reduced BP across all hypertension grades and 

allowed the vast majority of patients to achieve 

BP goals. 

Keywords: amlodipine; blood pressure; 

combination therapy; edema; efficacy; 

hypertension; safety; valsartan

INTRODUCTION

International hypertension guidelines 

acknowledge that initiation of therapy with 

two drugs is recommended in patients whose 

blood pressure (BP) is more than 20/10 mmHg 

above goal, or in patients with a high or very 

high risk of cardiovascular complications [1-4]. 

The value of combination therapy versus 

monotherapy was evaluated in a recent meta-

analysis that incorporated data from 42 studies 

involving approximately 11,000 hypertensive 

patients [5]. This analysis demonstrated that the 

extra BP reduction from combining drugs from 

two different classes is approximately five times 

greater than doubling the dose of one drug. 

Reappraisal of the 2007 European Hypertension 

Guidelines states that, whenever possible, use 

of fixed-dose (or single-pill) combinations is 

preferred because simplification of treatment 

carries the advantage of better compliance with 

therapy [2]. Other international guidelines, 

such as those put forth by Canadian [3] 

and Russian [4] experts, similarly endorse 

a preference for single-pill combinations 

when combination therapy is required. Such 

combinations may be particularly beneficial as 

first-line therapy in high-risk patients, in whom 

more rapid and pronounced BP control is desired.

The authors recently conducted a large 

observational study (n=2729) of a free-dose 

combination of the calcium channel blocker (CCB), 

amlodipine, and the angiotensin receptor blocker 

(ARB), valsartan [6]. Effective dose-dependent 

BP lowering was observed, which corresponded 

to the initial degree of BP elevation [6].

Upon the single-pill combination of amlodipine 

and valsartan becoming available, the authors 

conducted this international, observational study 

to evaluate its efficacy and safety in a real-life 

practice setting.

METHODS

Study Design

This prospective, multinational, open-label, 

observational, postmarketing surveillance 

study was conducted between January 6, 2008 

(first patient enrolled) and February 5, 2010 

(last patient completed) at 1370 centers 

worldwide (Table 1). This was an observational 

study because the protocol required no 

intervention in the treatment, management, 

and/or behavior of the patients. The protocol 

merely required observations to be reported 

that would be available as a result of normal, 

noninterventional medical practice. Therefore, 

patients were not participants in this study,

Table 1. Distribution of patients by country.

 Patients Patients 
Country enrolled, n analyzed, n

Russia 2874 2824
Middle East countries 2541 2280
Philippines 1992 1677
Saudi Arabia 1309 1261
Thailand 283 235
India 91 59

Total 9090 8336
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only subjects of observation. In accordance with 

the definition of “nonintervention” studies [7], 

therapy was prescribed in terms of the marketing 

authorization. The assignment of patient to 

therapy was decided within the current practice 

and medical indication, and was separated from 

the decision to include the patient in the study. 

The dose of single-pill combination 

amlodipine/valsartan prescribed by the treating 

physician was recorded at the initial visit. After 

enrolment in the study, patients did not undergo 

any special change in dietary habits, medication, 

lifestyle, or exercise schedule. Concomitant 

medications, including antihypertensive drugs, 

were allowed in the study at the discretion of 

the treating physician. Patients were observed 

over a 3-month period (12 weeks) with 

approximately monthly intervals between clinic 

visits (maximum of four total visits), which were 

not fixed, but adhered to the common practice 

in this indication. Patients could discontinue 

participation in the study for any reason. In the 

event of premature termination, the date and 

reason for discontinuation were documented.

Patients

The eligible population consisted of men and 

women ≥18 years of age with arterial hypertension 

(systolic BP [SBP] >140 mmHg and/or diastolic 

BP [DBP] >90 mmHg) for whom (in the opinion 

of the participating physician) antihypertensive 

therapy with the combination of amlodipine and 

valsartan 5/80, 5/160, and 10/160 mg daily was 

indicated. These are the recommended doses for 

the treatment of arterial hypertension according 

to the Summary of Product Characteristics for 

Exforge® (amlodipine/valsartan) [8]. Single-pill 

combination therapy with amlodipine/valsartan 

at doses of either 5/80, 5/160, or 10/160 mg once 

daily was subsequently prescribed to the patient 

by the treating physician.

In countries where local regulations 

required approval from an Independent Ethics 

Committee, approval was obtained before the 

study was initiated. It was the responsibility of 

the treating physician to obtain the patient’s 

oral or written informed consent (as required 

by national regulations) and to report his/her 

medical data anonymously to Novartis Pharma, 

in order to analyze and publish them. Patients 

were not eligible for the study if they were 

women who were pregnant, intended to become 

pregnant, or were breastfeeding; had known 

hypersensitivity to amlodipine/valsartan or any 

excipients in the formulation; or had a severe 

medical condition(s) that, in the opinion of 

the investigator, prohibited participation in the 

study (eg, severe renal or hepatic impairment).

Evaluations

At the initial  study visit  (baseline), 

demographic information, relevant medical 

history, concomitant diseases, and previous 

antihypertensive therapy data were collected. 

Office SBP, DBP, and heart rate were evaluated 

at baseline, month 1, month 2, and month 3, 

and BP control rate (<140/90 mmHg) was 

determined at study end (month 3). Data were 

recorded in the patient’s chart and copied to the 

case report/record form (CRF). Because this was 

a real-life practice study across several different 

regions and countries, BP was measured per local 

routine practice, with no standardization of the 

procedure possible.  

In addition to the overall analysis, the 

authors conducted several subgroup analyses of 

antihypertensive efficacy, including in patients 

(a) prescribed stable doses of combination 

amlodipine/valsartan throughout the study; 

(b) receiving the concomitant medication 

hydrochlorothiazide; (c) with different 

hypertension grades (classified according 
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to baseline SBP); (d) with isolated systolic 

hypertension (baseline SBP ≥140 mmHg 

and DBP <90 mmHg); (e) with baseline 

SBP ≥190 mmHg or ≥200 mmHg; (f) with 

comorbidities; and (g) based on previous 

antihypertensive therapy.

Safety evaluations included reported or 

observed adverse events (AEs) and serious 

adverse events (SAEs), regardless of causal 

relationship to study medication. Data recorded 

included description of event, date of onset, 

duration, potential causal relationship, action(s) 

taken, and the outcome of the event(s). 

Each CRF had a separate form for AEs, and a 

separate form and procedure for reporting SAEs.

All physicians were trained in SAE reporting 

procedures. Analysis of the incidence of edema 

was conducted to explore dose-dependent 

effects of combination amlodipine/valsartan on 

this established side effect of CCBs. At all clinic 

visits, physicians evaluated the presence and 

intensity of edema in each patient. The severity 

of edema was rated as follows: mild (barely 

perceptible pit formation on pressing a thumb or 

finger on the surface of the limb or body surface 

being examined); moderate (significantly visible 

pit formation on pressing a thumb or finger on 

the surface of the limb or body surface being 

examined; however, the pit disappeared quickly 

on removal of pressure); or severe (deep, well-

outlined pit formation on pressing a thumb or 

finger on the surface of the limb or body surface 

being examined; the pit lasted several seconds 

on removal of pressure).

Designated investigator staff entered the 

required patient data onto the CRF. The CRFs 

were forward to Novartis Pharma and patient 

data were entered anonymously into the 

study database application. Single data entry 

was performed. Before closing the database 

for analysis, all data were run through a final 

validation process. 

Statistical Analysis

Statistical analysis was performed using SAS 9.1.3 

(SAS Institute Inc., Cary, NC, USA) by Karmac 

Labs Pvt. Ltd. (Mumbai, India). Continuous 

variables (eg, age, weight, BP, and so on) were 

summarized using means, SD of the mean, and 

ranges. Categorical variables were summarized 

using counts and percentages. Efficacy analysis 

was performed for patients who completed 

all study visits (per-protocol analysis). Mean 

changes from baseline to end of study in BP, the 

primary endpoint, and heart rate were analyzed 

using a paired sample t test. 

RESULTS

A total of 9090 patients with hypertension were 

enrolled, 754 of whom were excluded from the 

per-protocol analysis (missing data [n=348], lost 

to follow-up [n=296], discontinued due to AEs 

[n=72], death [n=3], and other reasons [n=35]). 

Thus, 8336 patients were included in the per-

protocol efficacy analysis. Demographic and 

baseline characteristics are presented in Table 2. 

Patients had a mean age of 54.7 years. Most 

were women (56.8%), Caucasian (50.1%), and 

had hypercholesterolemia (55.5%); 83.4% of 

patients had received prior antihypertensive 

treatment. Concomitant medications included 

statins (31.3%), antidiabetic agents (18.8%), 

acetylsalicylic acid (13.5%), beta-blockers 

(12.2%), and diuretics (7.8%).

Antihypertensive Efficacy

As the study was conducted in a real-life 

setting, no washout period was possible to 

establish baseline BP values in enrolled patients. 

Hence, baseline BP values corresponded to the 

measurement at visit 1 and, for most patients, 

it was the BP level achieved on previous 
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antihypertensive therapy. Overall, mean baseline 

BP was 165.0/99.3 mmHg. A significant mean 

reduction in BP by 36.3/18.9 mmHg (P<0.0001) 

was achieved after 12 weeks of treatment with 

combination amlodipine/valsartan, resulting in 

a final mean BP of 128.7/80.4 mmHg (Fig. 1). 

The authors observed a dose-dependent 

effect with the least BP reduction seen with 

the amlodipine/valsartan 5/80-mg dose 

(−32.4/−17.8 mmHg; P<0.0001), average BP 

reduction observed with the 5/160-mg dose 

(−34.9/−18.3 mmHg; P<0.0001), and the greatest 

BP reduction seen with the 10/160-mg dose 

(−41.4/−20.6 mmHg; P<0.0001; Fig. 2). Mean ± 

SD heart rate was reduced from 77.8 ± 10.3 beats 

per minute (bpm) at baseline to 74.7 ± 8.0 bpm 

at study end (P<0.0001).

Table 2. Demographic and baseline characteristics 
(n=8336).

Characteristic Value

Age, years, mean ± SD (range) 54.7 ± 10.9 (19-98)
Weight, kg, mean ± SD (range) 80.7 ± 15.6 (33-158)
Men/women, n (%) 3595 (43.1)/4738 (56.8)
Race, n (%):
 Caucasian 4179 (50.1)
 Asian 3444 (41.3)
 Black 167 (2.0)
 Other/missing 546 (6.5)
Risk factors and concomitant diseases, n (%):
 Hypercholesterolemia 4624 (55.5)
 Hypertriglyceridemia 2267 (27.2)
 Smoking 2092 (25.1)
 Diabetes mellitus 2084 (25.0)
 Coronary heart disease 1773 (21.3)
 Hyperuricemia 1054 (12.6)
 Respiratory disease 671 (8.0)
 Heart failure 665 (8.0)
 Other 979 (11.7) 
Previous antihypertensive treatment, n (%):
 Any 6953 (83.4)
 ACE inhibitor 3578 (42.9)
 Beta-blocker 3372 (40.5)
 Calcium channel blocker 2884 (34.6)
 Diuretic 2787 (33.4)
 ARB 1483 (17.8)
 Other 228 (2.7) 

ACE=angiotensin-converting-enzyme; ARB=angiotensin 
receptor blocker.
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Patients who received combination 

amlodipine/valsartan plus concomitant 

hydrochlorothiazide (n=189) had a mean 

BP reduction from 172.4/99.9 mmHg at 

baseline to 132.3/80.9 mmHg at 12 weeks 

(−40.1/−19.0 mmHg; P<0.0001). Treatment 

response rose with increasing severity of 

baseline BP with the greatest BP reductions 

observed in patients with grade 3 hypertension 

(SBP ≥200 mmHg; Fig. 3). In all subgroups 

of patients, mean BP levels after 12 weeks of 

treatment with combination amlodipine/

valsartan were <140/90 mmHg.

BP control (<140/90 mmHg) was achieved 

in 77.7% of patients at study end. All subgroup 

analyses showed a similar level of achievement 

of BP control, ranging from 71.3% of patients 

with heart failure and 73.2% of patients with 

coronary heart disease to 79.9% of patients 

with previous monotherapy. Elderly patients, 

patients with diabetes mellitus, and patients 

with previous therapy using two drug classes 

had average BP control rates of 75.7%, 74.9%, 

and 76.6%, respectively. Patients treated 

with combination amlodipine/valsartan plus 

concomitant hydrochlorothiazide had a BP 

control rate of 67.7% at 12 weeks.

The authors also analyzed reasons for 

prescription of single-pill combination 

amlodipine/valsartan. The reason was specified 

for 8287 patients: 43.4% were nonresponders 

to previous monotherapy, 42.9% were 

nonresponders to previous combination therapy, 

9.6% could not tolerate previous therapy, and 

the remaining patients had other reasons. Hence, 

the authors decided to analyze antihypertensive 

efficacy according to previous monotherapy 

medication class and different types of 

combination therapies. The mean BP reduction in 

patients who were switched from monotherapy 

was similar for all classes of medications (Fig. 4). 

A similar picture was seen if a patient was 

previously receiving therapy with two drugs 

(Fig. 5). In all analyzed subgroups, mean BP level 

was <140/90 mmHg, but not <120/70 mmHg, 

demonstrating effective but safe BP reduction.
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Safety

Combination amlodipine/valsartan was well 

tolerated in the current study (Table 3). A total 

of 596 AEs were reported in 483 (5.3%) patients; 

382 AEs were suspected by the treating physician 

to be related to study medication, 194 AEs 

were considered not related and, for 20 AEs, 

the physician’s evaluation was not provided.

Eight SAEs were reported: five were deemed 

not related to study medication and three 

were judged to be related (increase in SBP 

to 170 mmHg at hospital discharge with 

readmission in one patient; exacerbation of 

calculus cholecystitis and cholecystectomy in 

another patient; and tachycardia, dry mouth, 

pain in the epigastrium, and redness in the third 

patient). Three deaths were reported during 

the study, none of which were considered by 

the treating physicians to be related to study 

medication (all died of cardiopulmonary arrest 

due to: sepsis caused by pneumonia in one 

patient, hemorrhagic stroke in another patient, 

and an unspecified cause in the third patient).

Due to the observational nature of the 

study, the rate of AEs reported by patients in 

a real life setting, especially peripheral edema, 

is relatively low. For this reason, the authors 

conducted an analysis of this well-known

CCB-related side effect as a part of the authors’ 

safety evaluation of the studied drug. Specifically, 

edema was evaluated for patients included in 

the per-protocol efficacy analysis. At baseline, 

863 (10.4%) patients had edema diagnosed by 

the treating physician. The incidence of edema 

gradually declined during the study such that 

706 (8.5%) patients were affected at study end. 

Of the 863 patients with edema at baseline, 

73.2% had mild edema, 25.0% had moderate 

edema, and 1.7% had severe edema. After 

12 weeks of treatment, 89.9% of edema cases 

were considered mild, 8.8% were moderate, and 

1.3% were severe.

DISCUSSION

In this observational study, designed to 

represent real-world practice, single-pill 

combination amlodipine/valsartan was shown 

to significantly reduce BP in a manner that was 

dose dependent and corresponded to the severity 

Table 3. Adverse events occurring more than once in the 
study (n=9090).

Adverse event Patients, n Patients, %

Edema 291 3.2
Headache 59 0.65
Upper respiratory tract  
infections (including cough) 37 0.41
Dizziness 35 0.39
Hypotension 17 0.19
Palpitation 11 0.12
Nausea and vomiting 10 0.11
Flushing 10 0.11
Dyslipidemia 9 0.10
Abdominal pain 8 0.09
Diarrhea 7 0.08
Myalgia 6 0.07
Fatigue 6 0.07
Sleep disorders 6 0.07
Tachycardia 5 0.06
Light headedness 4 0.04
Chest pain 4 0.04
Hyperacidity 3 0.03
Weakness 3 0.03
Vertigo 3 0.03
Dyspnea 2 0.02
Extrasystoles 2 0.02
Constipation 2 0.02
Erectile dysfunction 2 0.02
Hypertension 2 0.02
Lower back pain 2 0.02
Joint pains 2 0.02
Tingling sensation, extremities 2 0.02
Weight gain 2 0.02
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of baseline BP. Subgroup analyses demonstrated 

antihypertensive efficacy in patients with 

comorbid conditions (eg, diabetes, heart failure). 

The majority of the current study’s population 

received combination amlodipine/valsartan 

following an inadequate response to prior 

antihypertensive monotherapy or combination 

therapy and, regardless of previous regimen, 

reductions in BP were robust. Treatment 

with combination amlodipine/valsartan was 

associated with a favorable safety profile overall 

and in the prespecified peripheral edema-

focused analysis.

The BP-lowering efficacy of combination 

amlodipine/valsartan in various hypertensive 

settings has been described across a 

number of randomized clinical trials [9-16], 

with recent findings including greater 

ambulatory BP reductions than another 

CCB/ARB combination [10] and central 

SBP reductions compared with a CCB/beta-

blocker combination [12]. In an open-label 

study of 175 hypertensive patients whose BP 

was uncontrolled on free-dose combination 

amlodip ine/o lmesa r tan  (10/20 mg) , 

mean BP was reduced by 7.9/9.1 mmHg 

(P<0.0001) and 42% (73/175) of patients 

achieved BP control after initiation of single-

pill combination amlodipine/valsartan 

(10/160 mg) for 4 weeks [17]. Most recently, 

Huang and colleagues reported the results of a 

randomized, double-blind study of single-pill 

combination amlodipine/valsartan (5/80 mg) 

versus valsartan 80 mg or 160 mg alone in 918 

Asian hypertensive patients (approximately

90% Chinese) inadequately controlled on 

valsartan 80 mg [18]. After 8 weeks of treatment, 

least-square mean BP reductions in that study 

were greater with combination amlodipine/

valsartan (−12.5/−10.8 mmHg) relative to either 

monotherapy (−6.0/−6.3 mmHg for valsartan 

80 mg; −7.7/−7.2 mmHg for valsartan 160 mg 

[P<0.0001 for each combination versus 

monotherapy comparison]) [18].

The overall mean BP reductions that the 

authors report here for a 12-week course 

of single-pill combination amlodipine/

valsartan of various doses (−36.3/−18.9 mmHg 

[mean BP of 165.0/99.3 mmHg at week 1 vs. 

128.7/80.4 mmHg at week 12]) are noteworthy, as 

is the 77.7% rate of achieving BP <140/90 mmHg. 

In the authors’ similarly designed study of 

free-dose combination amlodipine/valsartan, 

mean BP reductions were −33.2/−16.9 mmHg 

(mean BP of 163.1/96.2 mmHg at week 1 vs. 

129.9/79.3 mmHg at week 12), with 75.6% 

of patients achieving BP <140/90 mmHg [6]. 

Single-pill combination therapy has previously 

been shown to provide improved medication 

adherence relative to free-dose combination 

therapy [19,20], and therefore the potential 

for improved BP-lowering efficacy and clinical 

outcomes [20,21]. The short duration of 

the current observational study precluded 

evaluation of the impact of adherence on 

BP-lowering efficacy, as a minimum duration 

of 6-12 months of observation would be 

required to provide meaningful adherence data. 

Therefore, the authors cannot determine from 

this study if improved adherence with single-pill 

combination therapy contributed to the slightly 

greater BP reduction observed. 

The overarching objective of antihypertensive 

therapy is to reduce the risk of cardiovascular 

morbidity and mortality, with the current 

study providing no insight into such outcomes. 

However, treatment and outcomes data from 

2949 hypertensive patients treated with single-

pill amlodipine/valsartan and 608 hypertensive 

patients treated with a free combination of 

these individual agents in Germany (IMS®

database, Frankfurt, Germany) indicate that 

patients receiving single-pill combinations 

are experiencing cardiovascular benefits in 
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a real-world setting [21]. During the mean 

observation period of 2 years, patients 

treated with single-pill amlodipine/valsartan 

combination therapy demonstrated reduced 

risk of myocardial infarction (−32% [P=0.0381]), 

stroke (−43% [P=0.0073]), aneurysm (−53% 

[P=0.0354]), heart failure (−34% [P=0.0009]), 

nephropathy (−53% [P<0.0001]), and arterial 

obstructive disease (−30% [P=0.0342]) relative to 

patients treated with a free combination of these 

agents. BP data from a subgroup of patients for 

which it had been recorded (15%-20%) indicated 

slightly higher baseline BP in the single-

pill combination-therapy group and greater 

1-year reduction in BP (−4.6%/−4.6% mmHg 

[both P<0.0001] vs. −2.0%/0.0% mmHg 

[P=0.3220/0.3277]). Although these data must 

be interpreted in light of the study design 

(a retrospective database analysis), the data do 

provide insight into the cardiovascular benefits 

of single-pill amlodipine/valsartan combination 

therapy in a real-world setting.

Outcomes trials of other CCB/renin-

angiotensin-aldosterone (RAA) system 

inhibitor combinations (including amlodipine/

benazepril [22], and amlodipine/olmesartan 

or azelnidipine/olmesartan [23]) indicate that 

mortality reductions are obtainable even in high-

risk patients. Emerging data suggest that the 

BP-lowering effects of combination amlodipine/

valsartan also confer cardioprotection in this 

subgroup. In the Exforge Intensive Control of 

Hypertension to Evaluate Efficacy in Diastolic 

Dysfunction (EXCEED) trial [24], BP lowering 

with combination amlodipine/valsartan (plus 

additional antihypertensives if necessary) 

improved diastolic function in patients with 

uncontrolled hypertension, preserved ejection 

fraction, and diastolic dysfunction at baseline 

(n=228), with the greatest improvement 

observed among patients achieving the greatest 

reductions in BP. Data from two Japanese studies 

that enrolled high-risk hypertensive patients 

suggest that similar benefits are obtainable with 

the addition of valsartan to existing therapy, 

including patients taking CCBs [25,26].

In the Jikei Heart Study [25], which 

enrolled patients with hypertension, and/

or coronary heart disease, and/or heart 

failure, the addition of valsartan to existing 

antihypertensive therapy (n=1541; 68% 

receiving CCBs at baseline) reduced the risk 

for the primary outcome (a composite of 

cardiovascular morbidity and mortality) by

39% relative to patients receiving supplementary 

conventional treatment (n=1540; 66% receiving 

CCBs at baseline; P=0.0002) during the median 

follow-up period of 3.1 years. The between-

treatment difference in outcomes was primarily 

attributed to fewer incidences of stroke and 

transient ischemic attack, angina pectoris, and 

heart failure in the valsartan treatment group. 

In the KYOTO HEART study [26], which 

enrolled uncontrolled hypertensive patients with 

high cardiovascular risk, the addition of valsartan 

to existing conventional therapy (n=1517;

54% receiving CCBs at baseline) reduced the 

risk for the primary composite outcome by

45% relative to patients receiving supplementary 

conventional treatment (n=1514; 55% receiving 

CCBs at baseline; P=0.00001) during the median 

follow-up period of 3.27 years. The between-

treatment difference in outcomes in KYOTO 

HEART was primarily attributed to fewer 

incidences of stroke and transient ischemic 

attack, and angina pectoris in the valsartan 

treatment group. Notably, these studies all 

utilized a prospective, randomized, open blinded 

endpoint (PROBE) design, which mimics real-life 

observation. Furthermore, the latter two studies 

provide insight into the potential cardiovascular 

benefits of combination therapy in a population 

similar to that of the current study (high risk 

and predominantly Asian).



144 Adv Ther (2012)  29(2):134-147.

The more recent EXCELLENT study [27] 

provides evidence of the morbidity and 

mortality benefits of single-pill amlodipine/

valsartan combination therapy, particularly 

among high-risk hypertensive patients who 

failed initial antihypertensive therapy. This 

90-day prospective, pharmacoepidemiologic 

study enrolled 3546 hypertensive patients,

62.4% of whom were considered high risk. 

Single-pill combination therapy led to significant 

BP reduction in all patients. Total cardiovascular 

risk was reduced by ≥1 class in 58.2% of patients 

(mean change in total cardiovascular risk score, 

≥0.73) with greater risk reduction observed 

among high-risk versus low-risk patients 

(≥0.82 vs. ≥0.66, respectively; P<0.001). Like the 

current study, this study was demonstrative of 

real-world clinical practice, utilizing an open-

label design in the outpatient setting (data 

collected from 698 general practitioners in 

Belgium).

Of note, recently-published analyses with 

an economic component have shown cost 

benefits of single-pill combination amlodipine/

valsartan, with increased drug acquisition 

costs offset by reduced outpatient clinic visit, 

electrocardiogram, and laboratory testing costs 

in one study [28], and significantly lower total 

health care costs versus free-dose combination 

CCB/ARB therapy in another [29]. In the 

German database analysis described above [21], 

single-dose amlodipine/valsartan combination 

therapy was associated with lower cardiovascular 

event costs, with the reported average costs per 

event and patient from the first year of €2931 

and €3770 in the single-pill combination and 

free-combination groups, respectively.

Peripheral edema is a well-known dose-

dependent and dose-limiting side effect 

of treatment with CCBs, recognized as 

a consequence of imbalances involving 

hydrostatic and oncotic pressure gradients and 

vascular permeability [30,31]. A recent meta-

analysis of CCB-based antihypertensive therapy 

found that the incidence of, and treatment 

withdrawal rate for, this toxicity increased with 

the duration of therapy, with 24% of patients 

reporting peripheral edema and 5% of patients 

with peripheral edema-related discontinuation 

after 6 months [31]. Administering a CCB in 

conjunction with a RAA system blocker (ARB, 

or angiotensin-converting-enzyme inhibitor) 

is among the proposed means for mitigating 

both the incidence and severity of CCB-related 

peripheral edema [30-33], demonstrating a

38% lower incidence of peripheral edema versus 

CCB monotherapy (relative risk, 0.62; P<0.00001) 

as well as a 62% reduction in the risk of peripheral 

edema-related withdrawal (relative risk, 

0.38; P<0.01) in a recent meta-analysis [33]. The 

8.5% incidence of peripheral edema at study end 

reported here is similar to the 10.1% incidence in 

the free-dose series [6] and also consistent with 

prior clinical trial experiences with combination 

amlodipine/valsartan, in which incidences were 

typically <10% [12,18,32,34]. The reduction 

in incidence and severity of peripheral edema 

over time in the current single-pill and free-dose 

studies reflects the complementary mechanism of 

action of the CCB and ARB drug classes.

Limitations

The current study was nonrandomized, 

uncontrolled, and observational, which limits 

the interpretation of the current results. 

Limitations of observational studies include the 

potential for observer bias due to lack of blinding 

and the absence of standardized data collection. 

The real-life setting of the current study does not 

allow the authors to make definitive conclusions 

concerning comparative efficacy and safety of 

the studied combination. Additional efficacy 

analysis of combination amlodipine/valsartan 
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in subgroups of patients who received previous 

monotherapy or combination therapy has 

limitations, again, due to the observational 

nature of the study. It is impossible to exclude 

possible hidden noncompliance of patients 

to the previously prescribed treatment, which 

could have caused a worsening of the patients’ 

condition and been the real reason for the initial 

doctor’s visit. Regardless, the observational 

design of this study made possible the acquisition 

of a large amount of data in a broad population 

of hypertensive patients with a variety of clinical 

conditions and comorbid diseases, which makes 

the results more relevant to real clinical practice. 

CONCLUSION

The current data show that an optimal BP 

reduction was achieved for all hypertension 

grades, including in patients with isolated 

systolic hypertension, providing evidence 

that most hypertensive patients can benefit 

from treatment with single-pill combination 

amlodipine/valsartan. This treatment was 

well tolerated with few AEs. These findings 

support the use of single-pill combination 

therapy when combination therapy is needed, 

as is recommended in current international 

hypertension treatment guidelines. 
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