
ABSTRACT 

Introduction: The addition of an angiotensin II receptor blocker to calcium 
channel blocker-based antihypertensive therapy may be associated with en-
hanced efficacy and reduced risk of adverse events. 
Methods: This 8-week, open-label, single-arm trial evaluated the efficacy and 
tolerability of the combination of amlodipine and valsartan in patients not 
responding adequately to treatment with amlodipine or felodipine alone.  
Patients aged ≥18 years with moderate essential hypertension (defined as 
mean sitting systolic blood pressure [MSSBP] ≥160 and <180 mmHg) were 
treated for 4 weeks with once-daily amlodipine 5 mg or felodipine 5 mg. At 
week 4, patients not adequately responding were treated for an additional 
4 weeks with once-daily amlodipine 5 mg plus valsartan 160 mg. Of 214  
patients treated for 4 weeks with amlodipine 5 mg or felodipine 5 mg, 181 
failed to achieve MSSBP <140 mmHg. These non-responders were treated  
for an additional 4 weeks with amlodipine 5 mg and valsartan 160 mg.
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INTRODUCTION 

Hypertension is a major public health 
challenge, affecting more than a quarter of 
adults worldwide.1 Despite the availabil-
ity of effective antihypertensive agents and 
the well-established link between poorly 
controlled blood pressure (BP) and an in-
creased risk of cardiovascular events (e.g. 
stroke, myocardial infarction, heart failure, 
kidney disease),2,3 hypertension control 
rates remain low. In the United States and 
Canada, just 33.1% and 17.2% of hyper-
tensive adults, respectively, have their BP 
level controlled to <140/90 mmHg.4,5 In 
several European countries, control rates 
are substantially lower, ranging from 5.0% 
in Spain, to 7.8% in Germany, to 10.0% in 
England.5 

Calcium channel blockers (CCBs) have 
proven BP-lowering efficacy and are among 
the most commonly prescribed antihyper-
tensive agents.6 Dihydropyridine CCBs 
(e.g. amlodipine, felodipine) inhibit the 
influx of calcium into vascular smooth mus-
cle cells, causing vasodilation and thereby 
lowering BP.7 Most patients are responsive 
to CCB monotherapy, but physicians may 

Results: A clinically and statistically significant additional reduction in 
MSSBP of 13.1 mmHg (95% confidence interval [CI]: 11.4, 14.7; P<0.0001) 
and a mean sitting diastolic blood pressure of 5.3 mmHg (95% CI: 4.3, 6.3;  
P<0.0001) were observed. Of patients treated with amlodipine 5 mg and  
valsartan 160 mg, 51.1% achieved target blood pressure levels  
(<140/90 mmHg) after 4 weeks. Adverse event rates were low in both  
treatment phases, and most were mild or moderate in severity. 
Conclusion: The combination of amlodipine/valsartan was effective and well 
tolerated. 

Keywords: amlodipine; angiotensin II receptor blockers; calcium channel 
blockers; combination therapy; felodipine; hypertension; valsartan

be hesitant to titrate to maximal doses be-
cause of the increased risk of adverse events, 
including peripheral oedema.8 Although 
not dangerous, CCB-induced peripheral 
oedema may cause discomfort and distress 
to the patient, often leading to dose reduc-
tion or treatment discontinuation.8,9 If hy-
pertension is not controlled with standard 
doses of CCBs, adding a drug from another 
therapeutic class could be an alternative 
treatment strategy. However, increased pill 
number is associated with lower compli-
ance and persistence with treatment.10

Fixed-dose combinations of antihy-
pertensive agents with complementary 
mechanisms of action have been shown to 
be more effective at lowering BP, with re-
duced risk of adverse events, compared with 
higher-dose monotherapy.2,11–13 Fixed-dose 
combination regimens are also associated 
with improved adherence and persistence 
in comparison to free combinations.10 The 
combination of a CCB with an angiotensin 
II receptor blocker (ARB) is an effective 
and well-tolerated therapeutic option.2  
Angiotensin II receptor blockers reduce BP 
by blocking the action of angiotensin II, a 
potent vasoconstrictor, at the angiotensin II 
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type 1 receptor.14 ARBs have a more favour-
able tolerability profile, and when combined 
with CCBs, are associated with reduced fre-
quency and severity of peripheral oedema, 
compared with CCB monotherapy.15,16

The combination of amlodipine (5– 
10 mg) with the ARB valsartan (160 mg) 
has previously been shown to be effec-
tive and well tolerated in the treatment of 
patients with stage 2 hypertension.17 The 
present study was conducted to determine 
whether the combination of amlodipine  
5 mg and valsartan 160 mg would provide 
additional BP reduction in patients not ad-
equately responding to CCB monotherapy 
with amlodipine 5 mg or felodipine 5 mg 
– two widely used CCBs.

MATERIALS AND METHODS

Patient Population

Male and female patients aged  
≥18 years with moderate essential hyper-
tension (defined as mean sitting systolic 
BP [MSSBP] ≥160 and <180 mmHg) 
were eligible for inclusion in the study. 
Female patients were required to be post-
menopausal for at least 1 year, to be practis-
ing complete abstinence, or to be using an 

acceptable form of contraception (surgical 
sterilisation, hormonal contraception). 

Key exclusion criteria included severe 
hypertension (MSSBP ≥180 mmHg and/
or mean sitting diastolic BP [MSDBP] 
≥110 mmHg); severe hypertensive retin-
opathy; evidence of secondary hyperten-
sion; unstable angina pectoris; history of 
cardiovascular disease, including transient 
ischaemic cerebral attack, stroke, hyper-
tensive encephalopathy, or myocardial in-
farction; heart failure; type 1 diabetes or 
poorly controlled type 2 diabetes; renal im-
pairment; history of hypersensitivity to any 
of the study drugs; and malignancy within 
the past 5 years or other life-threatening 
conditions. 

Study Design

This was a multicentre, open-label, two-
stage, non-responder trial conducted be-
tween August 2006 and February 2007 at 
26 study sites in Germany to determine the 
efficacy and tolerability of a 4-week treat-
ment regimen with once-daily amlodipine 
5 mg and valsartan 160 mg in hypertensive 
patients not adequately responding to a 
4-week treatment regimen with once-daily 
amlodipine 5 mg or felodipine 5 mg. 

Figure 1. Trial design. 
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The study design is illustrated in  
Figure 1. Following a washout period of up 
to 2 weeks during which previously treated 
patients were tapered off all prior antihy-
pertensive medications, patients meeting 
eligibility requirements began treatment 
with amlodipine 5 mg or felodipine 5 mg 
for 4 weeks. Allocation of patients to the 
two treatment options was done in a pre-
specified alternating order based on the 
sequential inclusion of the patients at each 
centre. 

At week 4, patients in either group not 
achieving BP control (defined as MSSBP 
≥140 mmHg) were enrolled in treatment 
phase 2 and treated with the combination 
of amlodipine 5 mg and valsartan 160 mg 
for an additional 4 weeks. 

Evaluations were conducted at trough 
(approximately 24 hours after the last in-
take of study medication). Patients were 
instructed not to take their study medica-
tions on the morning of the visit. Blood 
pressure was measured at each visit using 
a calibrated manual sphygmomanometer 
and an appropriate size cuff with the pa-
tient’s arm supported at the level of the 
heart. After sitting for 5 minutes, blood 
pressure was measured three times at 1- to 
2-minute intervals; the mean of the three 
measurements was calculated and record-
ed. Heart rate was measured once with the 
patient in a sitting position for 30 seconds 
immediately prior to BP measurements.18 

All patients gave written informed 
consent prior to enrolment in the study. 
The study protocol was reviewed and ap-
proved by the German Federal Institute 
for Drugs and Medical Devices (BfArM) 
and the responsible ethics committees for 
all sites. The study was conducted in accor-
dance with the International Conference 

on Harmonisation (ICH) Harmonised 
Tripartite Guidelines for Good Clinical 
Practice, with applicable local regulations 
(including European Directive 2001/83/
EC and US Code of Federal Regulations 
Part 21), and the Declaration of Helsinki. 

Outcomes Assessments

The primary efficacy parameter was 
change in MSSBP at trough from week 4 
to study end (week 8). Secondary efficacy 
parameters included changes from week 
4 to study end in trough MSDBP, heart 
rate and pulse pressure, as well as the BP 
normalisation rate (MSSBP <140 mmHg 
and MSDBP <90 mmHg), systolic blood  
pressure (SBP) response rate (MSSBP 
<140 mmHg or a ≥20-mmHg decrease 
from baseline), and diastolic blood pres-
sure (DBP) response rate (MSDBP  
<90 mmHg or a ≥10-mmHg decrease 
from baseline). 

The safety and tolerability profile for 
each treatment phase was determined by 
regular monitoring and recording of ad-
verse events (AEs), physical examinations 
and laboratory assessments. An AE was 
defined as the appearance or worsening of 
any undesirable sign, symptom or medical 
condition occurring after the initiation of 
the study regardless of its relationship to 
the study drug. The type and severity of any 
AE was recorded at each visit. A complete 
physical examination including a standard 
12-lead electrocardiogram was performed 
at visit 1. Vital signs were taken at each 
visit. Fasting blood samples were taken for 
haematology at visit 1, visit 4, and the final 
visit, and for blood chemistry evaluations 
at each visit. Compliance was assessed by 
pill count at each visit.
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Statistical Analyses

The safety population was defined as all 
patients who took at least one dose of study 
drug; patients in the safety population for 
the treatment phase 1 subset took at least 
one dose of amlodipine 5 mg or felodipine 
5 mg, while the safety population for the 
treatment phase 2 subset included all pa-
tients who took at least one dose of am-
lodipine 5 mg and valsartan 160 mg. The 
intent-to-treat (ITT) population included 
all patients from the safety population 
treatment phase 2 subset who had at least 
one evaluation of the primary efficacy pa-
rameter after visit 4. The ITT population 
was used for evaluation of primary and sec-
ondary efficacy parameters.

Completion of treatment phase 2 by 
120 patients was required to detect a mean 

difference of 4.5 mmHg in MSSBP, assum-
ing a within-patient standard deviation 
(SD) of the difference of 15 mmHg on a 
two-sided significance level of 5% with 
a power of 90%. Assuming a 65% non- 
responder rate in treatment phase 1 and a 
20% drop-out/protocol violation rate, it 
was determined that approximately 230 
patients would need to be enrolled into 
treatment phase 1 to obtain 150 patients 
for inclusion in treatment phase 2. 

Mean changes in the primary and sec-
ondary efficacy endpoints (i.e. continuous 
variables) were analysed using one-sample 
t test with a two-sided significance level 
of 0.05. Secondary efficacy endpoints that 
were categorical variables (i.e. BP nor-
malisation and BP response rates) were 
calculated as percentages and presented as 
descriptive statistics. 

Figure 2. Flow diagram showing progress of patients throughout the trial.  

Enrolled in treatment phase 1
(n=214)

Completed study
(n=179)

Adequate BP response
(n=14)

Inadequate BP response
(n=85)

Inadequate BP response
(n=96)

Adequate BP response
(n=10)

Amlodipine 5 mg
(n=106)

Felodipine 5 mg
(n=108)

Completed treatment phase 1,
felodipine 5 mg 

(n=106)

Completed treatment phase 1,
amlodipine 5 mg 

(n=99)

Enrolled in treatment phase 2,
amlodipine 5 mg/valsartan 160 mg

(n=181)

Discontinued (n=7)
Adverse events (5)

Withdrawal of consent (1)
Administrative problems (1)

Discontinued (n=2)
Adverse events (1)

Lost to follow-up (1)

Discontinued (n=2)
(adverse events)



Advances in Therapy®     Combination Therapy with Amlodipine and Valsartan

404

RESULTS

Patient Characteristics

A total of 214 patients were enrolled 
into treatment phase 1; 106 were treat-
ed with amlodipine 5 mg and 108 with  
felodipine 5 mg. After 4 weeks of treatment,  
seven patients discontinued and 14 achieved 
the MSSBP target of <140 mmHg in  
the amlodipine group, while two patients 
discontinued and 10 achieved the MSSBP 
target in the felodipine group. The 181  

patients who did not achieve target 
MSSBP in treatment phase 1 (i.e. ‘non-
responders’) then entered treatment phase 
2. Due to a higher-than-expected non- 
responder rate in treatment phase 1 
(88.8%), fewer than the anticipated 230 
patients were enrolled in treatment phase 1.

The flow of patients throughout the 
trial is illustrated in Figure 2. Baseline 
characteristics and vital signs of the safety 
population are summarised in Table 1. The 
mean age was 59.5 years, nearly all of the 
study participants were white (98.6%), 

Table 1. 

  Phase 1 (safety population):  Phase 2 (ITT population):
  Aml 5 (n=106) or Fel 5 (n=108) Aml 5/Val 160 (n=180) 

n

n

n

n
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and just over half were male (54.2%). 
There were no significant differences 
in characteristics between patient sub-
groups (e.g. safety population phase 1 vs 
ITT population, population treated with  
amlodipine vs felodipine). 

Mean compliance with treatment was 
comparable in both treatment phases: 
100.7% in treatment phase 1 and 98.4% in 
treatment phase 2. Nine patients (4.2%) 
discontinued from the study in treatment 
phase 1, and two patients (1.1%) discon-
tinued from treatment phase 2. 

Efficacy

In phase 2, 4 weeks’ treatment with 
the combination of amlodipine 5 mg 
and valsartan 160 mg resulted in a sig-
nificant additional MSSBP reduction of  
13.1 mmHg (95% confidence interval 
[CI]: 11.4, 14.7; P<0.0001). The addi-
tional reduction varied according to pri-
or treatment strategy in treatment phase 
1 (Figure 3). Patients treated with amlo-
dipine 5 mg in phase 1 achieved a mean ad-
ditional MSSBP reduction of 13.3 mmHg 
(95% CI: 10.9, 15.6; P<0.0001) (Figure 
3A) and those treated with felodipine  
5 mg achieved a mean additional MSSBP 
reduction of 12.9 mmHg (95% CI: 10.6, 
15.3; P<0.0001) (Figure 3B).

The combination of amlodipine 5 mg 
and valsartan 160 mg also resulted in a sta-
tistically significant additional reduction in 
MSDBP in the study population as a whole 
(5.3 mmHg; 95% CI: 4.3, 6.3; P<0.0001), 
in patients treated with amlodipine 5 mg 
in phase 1 (4.2 mmHg; 95% CI: 2.5, 5.9; 
P<0.0001) (Figure 3C), and in those 
treated with felodipine 5 mg in phase 1  
(6.3 mmHg; 95% CI: 5.1, 7.5; P<0.0001) 

Figure 3. Blood pressure reduction by the 
combination of amlodipine 5 mg and valsartan 
160 mg within the ITT population. Mean sitting 
systolic blood pressure (SBP) at baseline, week 4 
(end of treatment phase 1), and week 8 (end of 
treatment phase 2) in patients treated with (A) 
amlodipine 5 mg and (B) felodipine 5 mg in 
treatment phase 1. Mean sitting diastolic blood 
pressure (DBP) at baseline, week 4 (end of 
treatment phase 1), and week 8 (end of treatment 
phase 2) in patients treated with (C) amlodipine
5 mg and (D) felodipine 5 mg in treatment phase 1.
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Subgroup analyses indicated that 
the combination of amlodipine 5 mg 
and valsartan 160 mg effectively low-
ered MSSBP and MSDBP in patients  
65 years of age or older (10.7±11.5/5.1± 
7.0 mmHg), and in patients who 
are overweight (body mass index  
≥25  kg/m2  and <30  kg/m2) (13.5±9.8/5.1± 
6.4 mmHg) or obese (body mass  
index ≥30 kg/m2) (10.9±13.0/4.7± 
7.2 mmHg). In patients with at least 
one metabolic risk factor (dyslipidae-
mia, impaired fasting glucose levels, or a 
history of type 2 diabetes mellitus), the 
amlodipine/valsartan combination also 
significantly reduced MSSBP/MSDBP 
11.9±11.6/4.4±6.7 mmHg; P<0.0001). 
The combination of amlodipine 5 mg 
and valsartan 160 mg also lowered pulse 
pressure in elderly (5.6±9.9 mmHg) 

(Figure 3D). Treatment with the combi-
nation of amlodipine 5 mg and valsartan  
160 mg also resulted in a statisti-
cally significant decrease in mean 
sitting pulse pressure in the over-
all population (7.8 mmHg;  
95% CI: 6.3, 9.2; P<0.0001). As ex-
pected, there was no significant change 
in heart rate during treatment phase 2. 

After treatment with the combina-
tion of amlodipine 5 mg and valsartan  
160 mg for 4 weeks, 51.1% (95% CI: 
43.8%, 58.4%) of patients who did not 
adequately respond to a 4-week treat-
ment regimen of amlodipine 5 mg or 
felodipine 5 mg monotherapy achieved 
BP normalisation. The systolic re-
sponse rate was 78.3% (95% CI: 72.3%, 
84.4%) and the diastolic response rate 
was 78.3% (95% CI: 72.3%, 84.4%).

Table 2. Summary of adverse events (AEs).

  First occurrence of AE

  Treatment phase 1: Treatment phase 2: 
AEs overall  Aml 5 mg or Fel 5 mg, n (%) Aml 5 mg/Val 160 mg, n (%)

Total no. of patients with AEs 37 (17.3) 26 (14.4)
Total no. of AEs 50 29
No. of patients with mild AEs 20 (9.3) 19 (10.5)
No. of patients with moderate AEs 17 (7.9) 6 (3.3)
No. of patients with severe AEs 0 (0) 1 (0.6)
No. of patients with AEs with suspected drug relation 12 (5.6) 1 (0.6)
No. of patients with AEs leading to 6 (2.8) 2 (1.1)  
      permanent discontinuation

Number (%) of patients with most frequent AEs*

Peripheral oedema 7 (3.3) 1 (0.6)
Headache 5 (2.3) 1 (0.6)
Bronchitis 3 (1.4) 0 (0)
Urinary tract infection  3 (1.4) 2 (1.1)

*AEs that occurred more than once in one of the treatment phases (independently of a causal
relationship with study drug).  
Aml=amlodipine; Fel=felodipine; Val=valsartan.
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and non-elderly (9.1±9.8 mmHg) study  
participants. 

Tolerability

The incidence of AEs was low during 
both treatment phases (Table 2); 37 and 26 
patients experienced at least one AE dur-
ing phase 1 and phase 2, respectively. Most 
AEs were considered mild to moderate in 
intensity. AEs with a suspected relation 
to the study drug(s) were rare: 12 patients 
(5.6%) in treatment phase 1 and one pa-
tient (0.6%) in treatment phase 2. AEs 
led to the permanent discontinuation of 
six patients in phase 1 and two patients in 
phase 2. The most common AEs were pe-
ripheral oedema (seven in phase 1; one in 
phase 2), headache (five in phase 1; one in 

phase 2), bronchitis (three in phase 1; zero 
in phase 2), and urinary tract infection 
(three in phase 1; two in phase 2). 

No deaths occurred during this study. 
A total of four patients experienced serious 
AEs: three in treatment phase 1 (one hyper-
tensive crisis, one luxation of the endopro-
thesis, one syncope) and one in treatment 
phase 2 (suspected vestibular neuronitis). 
Although none of the serious AEs were 
considered drug-related, one patient in each 
treatment phase discontinued due to a seri-
ous AE. No clinically significant changes in 
laboratory values were seen in either phase 
(Table 3). Metabolic parameters like total 
cholesterol, low-density lipoprotein cho-
lesterol, glucose, triglycerides and uric acid 
were not adversely affected in either treat-
ment phase 1 or phase 2. 

Table 3. Changes in laboratory parameters. 

  Change week 4 vs  Change week 8 vs 
 Baseline baseline week 4

 Safety population, Safety population,  Safety population, 
Parameter (unit)±SD phase 1 (n=214) phase 1 (n=214) phase 2 (n=181)

ALT (SGPT), U/l 28.1±18.5 0.1±16.3 1.0±15.6

AST (SGOT), U/l 27.3±9.3 0.9±9.1 –0.2±15.3

Blood urea, mg/dl 34.0±9.5 –0.1±7.9 1.7±14.5

Cholesterol, mg/dl 218.9±42.4 –0.6±31.0 –1.9±28.6

Creatinine, mg/dl 0.9±0.2 0.0±0.1 0.0±0.2

Glucose, mg/dl 100.1±24.5 2.7±22.6 –0.6±22.2

LDL cholesterol, mg/dl 130.0±36.8 0.6±27.2 –1.4±24.5

Potassium, mmol/l 4.5±0.5 0.0±0.4 0.1±0.5

Sodium, mmol/l 139.0±2.2 0.3±2.8 0.0±3.3

Total bilirubin, mg/dl 0.7±0.4 0.0±0.3 0.0±0.2

Triglycerides, mg/dl 189.7±246.3 –20.7±200.2 3.5±85.1

Uric acid, mg/dl 5.6±1.4 –0.2±0.9 0.1±0.8

ALT (SGPT)=alanine aminotransferase/serum glutamic pyruvic transaminase; 
AST (SGOT)=aspartate aminotransferase/serum glutamic oxaloacetic transaminase; BUN=blood urea 
nitrogen; LDL cholesterol=low-density lipoprotein cholesterol; SD=standard deviation.
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DISCUSSION

In this 8-week, open-label, multicentre 
trial, a 4-week regimen with the combi-
nation of amlodipine 5 mg and valsartan  
160 mg resulted in clinically and statisti-
cally significant additional reductions 
in BP in hypertensive patients not  
achieving target SBP with a 4-week 
treatment regimen based on CCB 
monotherapy. In treatment phase 1, 
13% of patients taking amlodipine  
5 mg and 9% of patients taking felodipine  
5 mg achieved the goal SBP  
(<140 mmHg). 

After an additional 4 weeks’ treat-
ment with the combination of amlodipine  
5 mg and valsartan 160 mg, 55.6% of pa-
tients who did not adequately respond to 
CCB monotherapy in treatment phase 
1 achieved MSSBP <140 mmHg. The 
combination of amlodipine 5 mg and 
valsartan 160 mg was effective in lower-
ing BP in patient populations that are 
considered difficult to treat, such as older 
(≥65 years of age), overweight and obese 
patients. The combination also lowered 
pulse pressure, an important predictor of 
cardiovascular risk in older patients,19 in 
both elderly and non-elderly study par-
ticipants. In antihypertensive trials, blood 
pressure reductions of 10–12 mmHg in 
systolic blood pressure or 5–6 mmHg 
in diastolic blood pressure (an extent 
similar to that observed with amlodipine  
5 mg and valsartan 160 mg in this trial) 
resulted in a decrease in the incidences 
of stroke, coronary artery disease, conges-
tive heart failure and cardiovascular death 
of 35%–40%, 20%–25%, 45%–55% and 
20%–25%, respectively.20

Several large-scale, randomised, clini-

cal trials have demonstrated that most 
hypertensive patients require two or more 
drugs to control BP21–25 and both the  
Seventh Report of the Joint National  
Committee on Prevention, De-
tection, Evaluation, and Treat-
ment of High Blood Pressure  
( JNC 7)3 and the 2007 Guidelines for the 
Management of Arterial Hypertension 
issued jointly by the European Society 
of Hypertension and the European So-
ciety of Cardiology (ESH/ESC)2 recog-
nise the common need for combination 
therapy. In patients at high cardiovascu-
lar risk, immediate combination therapy 
is recommended.2 For patients entering 
this study, the mean baseline SBP was  
167.5 mmHg (>20 mmHg above goal), 
making them a high-risk population in 
which first-line combination therapy 
should be considered, according to Eu-
ropean and North American guidelines. 
Moreover, this high baseline SBP might be 
one of the reasons for the low responder 
rate observed in treatment phase 1, as the 
probability is low to achieve BP reductions 
of that extent by the standard doses (5 mg) 
of CCBs in monotherapy used in treat-
ment phase 1. 

When combination or multiple-drug 
antihypertensive therapy is needed to get 
patients to BP goal, combinations of drugs 
with complementary mechanisms of ac-
tion are recommended. Such combinations 
tend to be more effective and associated 
with a reduced risk of AEs compared with 
higher-dose monotherapy.12,26 However, 
the need to take multiple pills is associated 
with decreased patient adherence, a limi-
tation that can be overcome with the use 
of fixed-dose combinations.11,27 This has 
been demonstrated in a meta-analysis of 
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nine studies of fixed-dose combinations, 
including a total of 11,925 patients on a 
fixed-dose combination and 8317 patients 
on a free-drug component regimen, which 
reported that fixed-dose combinations 
were associated with a 26% decrease in the 
risk of non-compliance with treatment.27

The combination of amlodipine 5 mg 
and valsartan 160 mg was well tolerated in 
this study. The incidence of AEs was rela-
tively low in both treatment phases. Seri-
ous AEs were rare and no deaths occurred 
during the study. The reduction in inci-
dence of peripheral oedema with CCB/
ARB combination therapy compared 
with CCB monotherapy (one case vs sev-
en cases) is consistent with the findings of 
a study demonstrating that the addition of 
valsartan to amlodipine reduced the inci-
dence of peripheral oedema.16 However, 
the reduction of peripheral oedema in 
phase 2 might partially be influenced by 
the sequential trial design. Tachycardia, a 
common AE in patients receiving short-
acting CCBs, was not reported in this 
study. In addition, both CCB monother-
apy and CCB/ARB combination therapy 
had a neutral metabolic profile, which is 
important because negative effects of an-
tihypertensive agents on lipid or glucose 
metabolism may offset the benefits of BP 
reduction.28

Potential limitations of this study in-
clude the non-randomised, open-label, 
single-arm design, which does not allow 
a direct comparison between treatments, 
as would occur in a parallel-group trial. 
However, the design was chosen in order 
to reflect the typical therapeutic approach 
and decision-making in daily clinical 
practice under the controlled conditions 
of a clinical trial: usually a physician pre-

scribes a single drug or combination, and 
then after 4 weeks the therapy is adapted 
according to the achieved BP values. An-
other potential limitation is the sequen-
tial trial design, which could have biased 
results in favour of the second treatment 
phase if the full BP-lowering efficacy of 
the phase 1 treatment was not achieved 
after 4 weeks. However, data indicate that 
most of the maximal BP reduction with 
CCBs is achieved early after initiation of 
therapy. In a clinical trial with amlodipine 
5 mg, the majority of the BP reduction 
was already achieved after 3 weeks, and 
no relevant additional BP reduction 
was observed between weeks 3 and 6.29  

Therefore, the duration of treatment 
phase 1 could be considered sufficient to 
observe most CCB BP-lowering efficacy.

In conclusion, in hypertensive patients 
not controlled by monotherapy with am-
lodipine 5 mg or felodipine 5 mg, treat-
ment with the combination of amlodipine 
5 mg and valsartan 160 mg resulted in a 
clinically and statistically significant ad-
ditional BP reduction. The combination 
of amlodipine 5 mg and valsartan 160 mg 
was well tolerated and had neutral meta-
bolic effects.
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