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An 8-week, randomized, double-blind, controlled study
with single-pill combinations of telmisartan 40 mg or
80 mg ⁄ amlodipine 5 mg (T40 ⁄ A5 or T80 ⁄ A5) vs monother-
apy with amlodipine 5 mg or 10 mg (A10) in 1097 patients
with uncontrolled hypertension (diastolic blood pressure
[BP] �90 mm Hg). T40 ⁄ A5 and T80 ⁄ A5 resulted in signifi-
cantly greater (P<.0001) reductions in seated trough sys-
tolic ⁄ diastolic BP vs A5 ()7.4 mm Hg ⁄ )3.6 mm Hg; )8.8
mm Hg ⁄ )4.9 mm Hg) and a significantly greater (P<.001)
proportion of patients achieving systolic ⁄ diastolic BP goal

rate (60.0% ⁄ 56.7%; 65.7% ⁄ 63.8%) vs A5 (39.2% ⁄ 42.0%).
Superior BP reductions were also seen with T40-T80 ⁄ A5
vs A10, with BP goal rates at least as high as with A10;
however, there was significantly more peripheral edema
with A10 (27.2% vs 4.3% for pooled T40-T80 ⁄ A5;
P<.0001). Switching patients with uncontrolled BP to a sin-
gle-pill combination of T40 ⁄ A5 or T80 ⁄ A5 is a better treat-
ment option than up-titration to full-dose monotherapy with
A10. J Clin Hypertens (Greenwich). 2011;13:459–466.
�2011 Wiley Periodicals, Inc.

Current European and US guidelines emphasize the
need for aggressive pharmacologic treatment of hyper-
tension to reduce cardiovascular (CV) risk.1,2 Large
clinical studies suggest that more than 50% of hyper-
tensive patients receiving monotherapy with amlodi-
pine 5 mg do not have their blood pressure (BP)
controlled adequately,3,4 and the 2007 guidelines from
the European Society of Hypertension ⁄ European Soci-
ety of Cardiology (ESH ⁄ ESC) emphasizes that the abil-
ity of any antihypertensive agent used alone to achieve
target BP values (<140 ⁄ 90 mm Hg) does not exceed
20% to 30% of the overall hypertensive population
except in patients with grade 1 hypertension.1 When
initial monotherapy with an antihypertensive agent
does not have the desired BP-lowering effect, the dose
of the antihypertensive agent is often increased. Up-
titrating amlodipine from 5 mg to 10 mg may improve
BP response rates but typically also increases the inci-
dence of side effects such as edema, which, in turn,
may lead to reduced patient compliance and possibly
to treatment discontinuation. To achieve the specified
BP goals and to reduce the risk of CV morbidity and
mortality, the majority of patients with hypertension
will require �2 antihypertensive medications.1,2

Two drugs from different classes with complimen-
tary mechanisms of action may result in additional BP
decreases compared with either agent used alone.5 In a

recent meta-analysis, Wald and colleagues6 showed
that the combination of drugs from two different anti-
hypertensive drug classes was up to 5 times more
effective in lowering BP than increasing the dose of
one drug. Hypertensive patients whose BP is not con-
trolled adequately by monotherapy amlodipine 5 mg
may therefore benefit from combination therapy by
adding an antihypertensive agent with a distinct and
complementary mechanism of action. There are pub-
lished data suggesting that the combination of a cal-
cium channel blocker (CCB) with an angiotensin II
receptor blocker (ARB) is beneficial.5,7–17 Furthermore,
such a combination approach involving adding a
blocker of the renin-angiotensin system (RAS) to a
CCB appears to be associated with a reduction in the
incidence of CCB-related edema;18 the exact mecha-
nism for this attenuation of edema remains to be
established but appears to involve the ability of RAS
blockers to counteract the microcirculatory changes
induced by CCBs and dilate venous capacitance ves-
sels.19,20

The aim of the current study was to evaluate the
efficacy and safety of two different strengths of single-
pill combinations (SPCs) of telmisartan 40 or 80 mg
(T40 or T80) and amlodipine 5 mg (A5) compared
with that of monotherapy with A5 and amlodipine
10 mg (A10) in a hypertensive patient population
whose BP is not controlled by A5 alone.

METHODS

Study Design
This was a multicenter, multinational, 8-week ran-
domized, double-blind, parallel-group study that eval-
uated the efficacy and safety of two SPCs of
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telmisartan ⁄ amlodipine (T ⁄ A) compared with amlodi-
pine monotherapy in patients with uncontrolled hyper-
tension (ClinicalTrial.org registration: NCT00558428).
Patients were recruited from 129 centers in Belgium,
Canada, Denmark, Finland, France, Korea, The Neth-
erlands, Norway, The Philippines, South Africa, Swe-
den, and Taiwan between October 2007 and October
2008. The trial was conducted in accordance with the
Declaration of Helsinki (1996) and the ICH Harmon-
ised Tripartite Guideline for Good Clinical Practice
(GCP), and was approved by the health authority and
institutional review board or independent ethics com-
mittee in each participating country.

Following screening and a 6-week open-label, run-in
treatment period with A5, eligible patients were ran-
domized (1:1:1:1) to 1 of 4 treatment groups: the SPC
of T40 ⁄ A5, the SPC of T80 ⁄ A5, A5 monotherapy, or
A10 monotherapy for 8 weeks. Trial medication was
taken orally once daily every morning between 8 AM

and 10 AM. If a dose was missed, the patient was
instructed to take the next dose as originally sched-
uled.

Patients
Men and women aged 18 years or older with essential
hypertension (defined as seated diastolic BP [DBP]
�95 mm Hg in patients receiving antihypertensive
treatment, or DBP �100 mm Hg in treatment-naı̈ve
patients) who failed to respond adequately to treat-
ment with amlodipine monotherapy at baseline were
included (defined as diastolic BP �90 mm Hg after a
6-week run-in treatment with A5). Written informed
consent (in accordance with GCP and local legislation)
was provided by all patients prior to participation.

Patients with suspected or known secondary hyper-
tension, mean seated systolic BP �200 mm Hg and ⁄ or
mean seated DBP �120 mm Hg at screening or at
start of the run-in period, or mean seated systolic BP
(SBP) �180 mm Hg and ⁄ or mean seated DBP
�120 mm Hg at the end of the run-in period; those
with symptomatic congestive heart failure (New York
Heart Association functional class III or IV), clinically
significant hepatic impairment (eg, clinically significant
cholestasis, biliary obstructive disorder, or hepatic
insufficiency), severe renal impairment (eg, serum cre-
atinine >3.0 mg ⁄ dL or >265 lmol ⁄ L, known creati-
nine clearance <30 mL ⁄ min, or clinical markers of
severe renal impairment), or any other condition that
would not allow for the safe completion of the proto-
col; and pregnant, nursing, or premenopausal women,
or women of childbearing potential not using adequate
birth control were excluded. Patients with previous
symptoms characteristic of angioedema during treat-
ment with angiotensin-converting enzyme inhibitors or
ARBs, those with a history of drug or alcohol depen-
dency within the 6 months prior to the study, or those
who were noncompliant with study medication
(defined as <80% or >120%) during the run-in treat-
ment period were also excluded. Any antihypertensive

or concomitant medications known to affect BP, other
than the trial medication, were not permitted during
the study.

Assessments
Seated in-clinic BP was to be measured using a stan-
dard manual cuff sphygmomanometer at screening, at
the start of the open-label run-in treatment period, at
the end of the run-in treatment period prior to ran-
domization (ie, at baseline), and after 4 and 8 weeks
of double-blind treatment (at approximately 24 hours
after the last drug dose). In sites where no sphygmo-
manometer was allowed or the staff was not experi-
enced in its use, alternative equipment, validated
according to regulatory standards, could be used. Pulse
rate was measured at these same times. The BP was
recorded as the mean of 3 consecutive measurements,
taken approximately 2 minutes apart. Pulse rate was
recorded during the 2-minute interval between the sec-
ond and third BP recording. Efficacy end points were
assessed after 8 weeks of treatment or at last trough
observation during the double-blind treatment period
(ie, last trough observation carried forward).

The primary end points were change from baseline
in seated trough DBP and the incidence of edema
adverse events (defined as peripheral edema, edema, or
generalized edema). Secondary efficacy end points
included change from baseline in seated trough systolic
BP, the proportion of patients achieving DBP response
(defined as mean seated DBP <90 mm Hg or DBP
reduction �10 mm Hg) and systolic BP (SBP) response
(defined as mean seated SBP <140 mm Hg or SBP
reduction �15 mm Hg) after 8 weeks’ treatment, and
the proportion of patients achieving DBP goal (defined
as mean seated DBP <90 mm Hg), SBP goal (defined
as mean seated SBP <140 mm Hg), and BP goal
(defined as mean seated SBP <140 mm Hg and DBP
<90 mm Hg) after 8 weeks’ treatment.

All adverse events, including reported or diagnosed
edema, that occurred throughout the entire study per-
iod (ie, from screening to end of study) were recorded.
Adverse events were classified using the Medical Dic-
tionary for Regulatory Activities (MedDRA) version
11 (Reston, VA). A physical examination was carried
out and vital signs assessed at the start of the study
(ie, at screening). Laboratory parameters were assessed
at screening, at randomization (ie, baseline), and at
the end of the double-blind treatment period. Twelve-
lead electrocardiography (ECG) was performed at
screening and at the end of the double-blind treatment
period. Study drug compliance was assessed by physi-
cal count of returned trial medication at each visit.

Statistical Analysis
BP changes from baseline to end of study were tested
for differences between treatment with T ⁄ A SPCs vs
amlodipine monotherapies using an analysis of covari-
ance adjusted for country and baseline BP. Response
rates and BP goal rates were evaluated using the
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Mantel-Haenszel test, expressed as odds ratios (ORs)
and associated 95% confidence intervals (CIs) for
achieving goal with the T ⁄ A SPCs vs the amlodipine
monotherapies. Rates of edema adverse events were
evaluated using the Mantel-Haenszel test as above for
the pooled T ⁄ A SPCs vs A10 monotherapy. Superiority
testing was performed for all primary and secondary
efficacy analyses of T ⁄ A SPCs vs A5 and for the com-
parison of edema rates for the pooled T ⁄ A SPCs vs
A10. Inferiority testing was performed for all primary
and secondary efficacy analyses of T ⁄ A SPCs vs A10.

Power calculations, based on the findings of a recent
study with SPCs with telmisartan ⁄ hydrochlorothia-
zide21 and estimates of edema showed that a sample
size of 240 evaluable patients per treatment group
would deliver 90% power to detect a 2.0-mm Hg dif-
ference between treatments in the reduction from base-
line in trough seated DBP and a 96% power to detect
a difference in edema incidence rates between the
pooled SPCs of T ⁄ A (estimated to 2.1%) and A10
(estimated to 10.3%), both with a .05 significance
level in a 2-sided log-rank test.

The primary and secondary efficacy analyses were
performed on the full analysis set, which consisted of
all randomized patients who took at least one dose of

double-blind trial medication and for whom a baseline
measurement and at least one postdose trough efficacy
measurement during the double-blind treatment period
were available (last observation carried forward). The
safety evaluation was performed on all patients who
received at least one dose of any trial treatment.

RESULTS

Patient Disposition and Baseline Characteristics
A total of 1487 patients were enrolled in the study,
1363 patients entered the open-label run-in treatment,
and 1098 patients were randomized to double-blind
treatment for up to 8 weeks; one randomized patient
did not receive any treatment (Figure 1). Patient base-
line demographics and clinical characteristics were
comparable between treatment groups and are shown
in Table I. The efficacy analyses were performed on
1057 patients, and the safety analyses on 1097
patients.

Of the 1097 patients receiving double-blind treat-
ment, 51 (4.6%) were prematurely discontinued from
the study due to adverse events (n=35), protocol viola-
tions (n=4), withdrawal of consent (n=4), lack of effi-
cacy (n=3), lost to follow-up (n=1), and other reasons

FIGURE 1. Patient disposition. A5 indicates amlodipine 5 mg; A10, amlodipine 10 mg; T40, telmisartan 40 mg; T80, telmisartan 80 mg.
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(n=4) (Figure 1). Compliance with trial medication
was high, with no difference between treatment groups
(1048 [98.7%] patients took �80% to �120% of
their trial medication at each visit).

Efficacy Assessment
BP Reductions. Both T ⁄ A SPCs resulted in significantly
greater reductions from baseline in seated trough SBP
and DBP compared with continuation of A5 alone (Fig-
ure 2). For the SPCs of T40 ⁄ A5 and T80 ⁄ A5, the
adjusted mean differences (and associated 95% CI) in
SBP ⁄ DBP reductions compared with A5 were
)7.4 mm Hg ()9.3, )5.5; P<.0001) ⁄)3.6 mm Hg
()4.9, )2.4; P<.0001) and )8.8 mm Hg ()10.7, )6.9;
P<.0001) ⁄)4.9 mm Hg ()6.2, )3.7; P<.0001), respec-
tively. Both SPCs also resulted in superior reductions in
seated trough SBP and DBP compared with the higher
dose (10 mg) of amlodipine monotherapy (Figure 2).
For the SPCs of T40 ⁄ A5 and T80 ⁄ A5, the adjusted mean
differences in SBP ⁄ DBP reductions compared with A10
were )2.4 mm Hg ()4.3, )0.6; P=.010) ⁄ )1.4 mm Hg
()2.7, )0.1; P=.029) and )3.9 mm Hg ()5.7, )2.0;
P<.0001) ⁄)2.7 mm Hg ()3.9, )1.4; P<.0001), respec-
tively.

BP Response. Both T ⁄ A SPCs resulted in a significantly
greater proportion of patients achieving BP response

(SBP <140 mm Hg or SBP reduction �15 mm Hg and
DBP <90 mm Hg or DBP reduction �10 mm Hg)
compared with A5 alone (Figure 3). For the SPCs of
T40 ⁄ A5 and T80 ⁄ A5, the ORs (and associated 95%
CIs) for achieving SBP ⁄ DBP response compared
with A5 were 2.80 (1.94–4.04; P<.001) ⁄ 2.41 (1.67–
3.46; P<.001), and 3.44 (2.36–5.02; P<.001) ⁄ 2.77

TABLE I. Baseline Demographics and Clinical Characteristics of Randomized Population

Amlodipine

5 mg

Amlodipine

10 mg

Telmisartan

40 mg ⁄ Amlodipine 5 mg

Telmisartan 80 mg ⁄
Amlodipine 5 mg Overall

Patients, No. 267 276 277 277 1097

Age, y 54.0�10.6 54.3�10.6 53.9�11.0 54.5�10.2 54.2�10.6

Sex (male) 163 (61.0) 176 (63.8) 160 (57.8) 183 (66.1) 682 (62.2)

Screening BP (ie, pre-amlodipine run-in), mm Hg

Systolic BP 159.9�14.5 158.8�13.9 158.2�14.2 156.9�13.6 158.4�14.1a

Diastolic BP 101.8�5.4 101.8�5.1 101.6�5.3 101.3�5.2 101.6�5.2a

Baseline trough BP (ie, post-amlodipine run-in), mm Hg

Systolic 150.5�13.4 149.3�12.0 150.0�12.5 148.6�11.7 149.6�12.4

Diastolic 96.4�5.3 96.5�4.7 96.4�4.9 96.5�5.0 96.6�5.0

Race

Caucasian 207 (77.5) 213 (77.2) 213 (76.9) 216 (78.0) 849 (77.4)

Asian 56 (21.0) 55 (19.9) 60 (21.7) 56 (20.2) 227 (20.7)

Black 4 (1.5) 6 (2.2) 3 (1.1) 4 (1.4) 17 (1.5)

Other 0 (0.0) 2 (0.8) 1 (0.4) 1 (0.4) 4 (0.4)

Body mass index, kg ⁄ m2 29.9�5.2 28.6�5.0 29.4�5.5 29.6�5.5 29.2�5.3

Duration of hypertension, y

<1 69 (25.8) 80 (29.0) 89 (32.21) 73 (26.4) 311 (28.4)

1–5 100 (37.5) 88 (31.9) 97 (35.0) 89 (32.1) 374 (34.1)

6–10 53 (19.9) 52 (18.8) 42 (15.2) 57 (20.6) 204 (18.6)

>10 45 (16.9) 56 (20.3) 49 (17.7) 58 (20.9) 208 (19.0)

Concomitant diabetes 24 (9.0) 24 (8.7) 32 (11.5) 18 (6.5) 98 (8.9)

Smoking history

Never smoker 162 (60.7) 175 (63.4) 172 (62.1) 180 (65.0) 689 (62.8)

Ex-smoker 57 (21.3) 61 (22.1) 65 (23.5) 58 (20.9) 241 (22.0)

Current smoker 48 (18.0) 40 (14.5) 40 (14.4) 39 (14.1) 167 (15.2)

Abbreviation: BP, blood pressure. an=1093. Values are expressed as mean � standard deviation or number (percentage).

FIGURE 2. Effect of 8 weeks of treatment with single-pill combina-
tions of telmisartan 40 mg ⁄ amlodipine 5 mg (T40 ⁄ A5) or telmisartan
80 mg ⁄ amlodipine 5 mg (T80 ⁄ A5) compared with monotherapy with
A5 or amlodipine 10 mg (A10) on the change from baseline in seated
trough systolic blood pressure (BP) (mm Hg) or diastolic BP (mm Hg).
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(1.92–4.00; P<.001), respectively. Both T ⁄ A SPCs also
resulted in BP response rates at least as good as those
observed with the higher dose (10 mg) of amlodipine
monotherapy (Figure 3). ORs (and associated 95% CI)
for achieving SBP ⁄ DBP response compared with A10
were 1.32 (0.91–1.90; P=.142) ⁄ 1.15 (0.80–1.66; P=
.452) and 1.67 (1.14–2.44; P=.009) ⁄ 1.36 (0.94–1.96;
P=.107), respectively.

BP Goal Rates. Both T ⁄ A SPCs resulted in a signifi-
cantly greater proportion of patients achieving BP goal
(DBP <90 mm Hg and SBP <140 mm Hg) compared
with A5 alone (Figure 4). For the SPCs of T40 ⁄ A5 and
T80 ⁄ A5, the ORs (and associated 95% CI) for achiev-
ing SBP ⁄ DBP goal compared with A5 were 2.53
(1.75–3.64; P<.001) ⁄ 1.87 (1.32–2.67; P<.001), and
3.24 (2.23–4.71; P<.001) ⁄ 2.50 (1.75–3.58; P<.001),
respectively. Both T ⁄ A SPCs also resulted in signifi-
cantly more patients reaching BP goal compared with
A5. T80 ⁄ A5 SPC resulted in significantly higher BP
goal rates than those observed with the higher dose
(10 mg) of amlodipine monotherapy (Figure 4). ORs
(and associated 95% CI) for achieving SBP ⁄ DBP goal
compared with A10 were 1.29 (0.90–1.84;
P=.150) ⁄ 1.00 (0.70–1.42; P=.994), and 1.71 (1.18–
2.48; P=.005) ⁄ 1.37 (0.96–1.95; P=.092), respectively.
The overall BP goal rates were also significantly higher
for the T ⁄ A SPCs compared with amlodipine mono-
therapy (Figure 4).

Safety Assessment
A total of 123 (11.2%) patients reported at least one
incidence of edema during the 8-week double-blind
study period. Both the SPCs of T40 ⁄ A5 and T80 ⁄ A5
were associated with a significantly lower incidence of

edema compared with A10 alone (Figure 5). In the
pooled T ⁄ A SPCs treatment groups, 4.3% (n=24) of
patients experienced at least one incidence of edema
compared with 27.2% (n=75) in the A10 treatment
group (OR, 0.12; 95% CI, 0.07–0.19; P<.0001). Both
the SPCs were also associated with a lower incidence
of edema than A5 (Figure 5).

A total of 422 (38.5%) patients reported at least
one adverse event during the 8-week study. The inci-
dence of adverse events with the T ⁄ A SPCs (35.4%
[n=98] and 33.6% [n=93], respectively) were similar
to that observed with A5 alone (37.1%; n=99) and

FIGURE 3. Effect of 8 weeks of treatment with single-pill combina-
tions of telmisartan 40 mg ⁄ amlodipine 5 mg (T40 ⁄ A5) or telmisartan
80 mg (T80) ⁄ A5 compared with monotherapy with A5 or amlodipine
10 mg (A10) on the proportion of patients who achieved blood
pressure (BP) response (ie, systolic BP <140 mm Hg or systolic BP
reduction �15 mm Hg; diastolic BP <90 mm Hg or diastolic BP
reduction �10 mm Hg) (%).

FIGURE 4. Effect of 8 weeks of treatment with single-pill combina-
tions of telmisartan 40 mg ⁄ amlodipine 5 mg (T40 ⁄ A5) or telmisartan
80 mg (T80) ⁄ A5 compared with monotherapy with A5 or amlodipine
10 mg (A10) on the proportion of patients with blood pressure (BP)
goal (ie, systolic BP <140 mm Hg; diastolic BP <90 mm Hg; BP
<140 ⁄ 90 mm Hg) (%).

FIGURE 5. Effect of 8 weeks of treatment with single-pill combina-
tions of telmisartan 40 mg ⁄ amlodipine 5 mg (T40 ⁄ A5) or telmisartan
80 mg (T80) ⁄ A5 compared with monotherapy with A5 or amlodipine
10 mg (A10) on the proportion of patients on the rate of incidence of
edema (%).

Official Journal of the American Society of Hypertension, Inc. The Journal of Clinical Hypertension Vol 13 | No 7 | July 2011 463

Telmisartan ⁄ Amlodipine Single-pill Combinations | Neldam et al.



lower than that with A10 alone (47.8%; n=132).
Edema was the most commonly reported adverse event
(5.1% [n=14] with T40 ⁄ A5 and 3.6% [n=10] with
T80 ⁄ A5 vs 8.6% [n=23] with A5 and 27.9% [n=77]
with A10). The number of discontinuations due to
adverse events (n=35) was comparable between the
treatment groups, with the exception of discontinua-
tions due to edema, which were higher with A10
monotherapy (n=18) (Table II).

Drug-related adverse events were reported in 157
(14.3%) patients. Both the SPCs of T40 ⁄ A5 and
T80 ⁄ A5 were associated with a lower incidence of
drug-related adverse events (7.9% [n=22] and 8.7%
[n=24], respectively) than A5 alone (12.1%; n=34) and
A10 alone (27.9%; n=77).

Serious adverse events were reported in 6 (0.5%)
patients, none of which were considered related to the
study drug. There were no clinically relevant changes
in ECG, pulse rate, or routine laboratory measures
from baseline to end of study.

DISCUSSION
Clinical evidence and guidelines suggest the use of
combination treatments to provide additional antihy-
pertensive efficacy in patients who are not controlled
with monotherapy. There are indications that combi-
nation treatments may not only result in more patients
achieving BP target, but may also result in a more
rapid BP-lowering effect.22 In the present study, we
demonstrate the antihypertensive efficacy of SPC of
the ARB telmisartan and the CCB amlodipine com-
pared with low-dose and up-titrated dose of amlodi-
pine monotherapy. We found that the SPC of T80 ⁄ A5
resulted in significantly greater double-digit reductions
in in-clinic SBP ⁄ DBP ()15.0 mm Hg ⁄)10.6 mm Hg;
P<.0001) compared with continuation of low-dose A5
monotherapy. BP reductions were greater than those
achieved by up-titration of amlodipine to 10 mg. The
SPC of T40 ⁄ A5 also resulted in SBP ⁄ DBP reductions
()13.6 mm Hg ⁄ )9.4 mm Hg; P<.0001) that were sig-
nificantly greater than those seen with A5 monothera-
py and at least as good as those seen with A10
monotherapy. Importantly, the SPC was associated
with a better safety profile than the amlodipine mono-
therapy. The greater antihypertensive efficacy of the

SPC of T80 ⁄ A5 resulted in a significantly greater pro-
portion of patients achieving SBP ⁄ DBP response
(73.8% ⁄ 69.0%; P<.001) and SBP ⁄ DBP and overall BP
goal (65.7% ⁄ 63.8% and 51.3%; P<.001) compared
with monotherapy with A5. Overall, the SBP ⁄ DBP
response and goal rates seen with the SPC of T80 ⁄ A5
were at least as good as those seen with A10, with the
SBP response and goal figures being significantly
greater (P=.009 and P<.005, respectively).

Our findings are consistent with recent studies of
initial therapy with a combination of telmisartan and
amlodipine. In patients with moderate to severe hyper-
tension, the combination of telmisartan and amlodi-
pine provided significantly better BP lowering than the
respective monotherapies.7,8,23

In addition to BP-lowering efficacy, the tolerability
of antihypertensive therapy is crucial as it affects
patient compliance. Improved tolerability may poten-
tially increase treatment adherence and thereby help
attain the ultimate long-term goal of BP lowering,
such as protecting patients from CV morbidity and
mortality. In this study, we found that treatment with
the SPCs of T ⁄ A were associated with significantly
lower rates of peripheral edema compared with treat-
ment with the up-titrated 10-mg dose of amlodipine
monotherapy (4.3% vs 27.2%; P<.0001). The edema
rates seen with the SPCs (5.2% [T40 ⁄ A5] and 3.7%
[T80 ⁄ A5]) were even reduced compared with that
observed in patients continuing on the lower 5-mg
dose of amlodipine monotherapy (8.2%). Furthermore,
the SPCs of T ⁄ A were generally well tolerated with
lower rates of adverse events compared with amlodi-
pine monotherapy.

Amlodipine is a potent antihypertensive drug with a
long half-life (approximately 30–50 hours). Of the
available ARBs, telmisartan has a unique pharmacoki-
netic profile with the longest plasma elimination half-
life (approximately 24 hours) and longest dissociation
half-life from the angiotensin II type 1 (AT1) receptor
and the strongest binding affinity to the AT1 recep-
tor.2,24–27 Telmisartan has been shown to provide
long-acting BP reductions throughout the 24-hour dos-
ing period, including during the critical early morning
hours when compared with other ARBs.28,29 Taken
together with the significant increase in antihypertensive

TABLE II. Adverse Events Leading to Discontinuation of Study Medication

Amlodipine

5 mg

Amlodipine

10 mg

Telmisartan

40 mg ⁄ Amlodipine 5 mg

Telmisartan

80 mg ⁄ Amlodipine 5 mg

Patients, No. 267 276 277 277

Total adverse

events

6 (2.2) 22 (8.0) 3 (1.1) 4 (1.4)

Edema adverse

events

2 (0.7) 18 (6.5) 1 (0.4) 0 (0.0)

Other adverse

events

4 (1.5) 4 (1.4) 2 (0.7) 4 (1.4)

Values are expressed as number (percentage).
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efficacy and the reduced incidence of edema observed
with this combination it would seem that in hyperten-
sive patients who are not controlled by amlodipine
monotherapy, the addition of telmisartan over other
ARBs may be particularly well suited to provide the
additional BP reductions needed to reach BP treatment
targets.

CONCLUSIONS
The findings of our study show that in patients who do
not achieve target BP with A5, SPCs with T40 ⁄ A5 or
T80 ⁄ A5 are the better treatment option than continua-
tion of A5 or up-titration to A10. The SPCs provide
superior SBP ⁄ DBP reductions compared with A5 or
A10 monotherapy and significantly improve SBP ⁄ DBP
goal and response rates to A10; however, the SPCs are
better tolerated, with significantly lower rates of periph-
eral edema and fewer discontinuations from therapy.
Additionally, an SPC may also help simplify treatment
regimens and thereby also favor compliance and
treatment adherence. These findings demonstrate the
advantages of switching patients who fail to achieve
target BP with A5 to a BP-lowering treatment using an
SPC containing T40 ⁄ A5 or T80 ⁄ A5 instead of increas-
ing the dose of amlodipine monotherapy to 10 mg.
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