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ABSTRACT
Background: Two 8-week, randomized, double-blind, controlled studies

reviously evaluated the efficacy and tolerability of single-pill combinations of
elmisartan 40–80 mg/amlodipine 5–10 mg (T40–80/A5–10) in patients with
ypertension not at diastolic blood pressure (DBP) goal (DBP �90 mm Hg) after 6
eeks of amlodipine 5 mg monotherapy (A5) (TEAMSTA-5) or amlodipine 10 mg
onotherapy (A10) (TEAMSTA-10). The long-term (�6 months) tolerability and

fficacy of single-pill combinations of T40–T80/A5–A10 have now been evaluated in
open-label studies in patients who had successfully completed either TEAMSTA-5

r TEAMSTA-10 (TEAMSTA-5 and TEAMSTA-10 Follow-Ups).
Methods: In the TEAMSTA-5 Follow-Up, 976 patients whose blood pressure

was not initially controlled by taking A5 received T40/A5 for 4 or 8 weeks, with
consecutive uptitration to T80/A5 if DBP was �90 mm Hg. In TEAMSTA-10
Follow-Up, 838 patients not initially achieving blood pressure control using A10
received T40/A10 for 4 weeks before randomization to T40/A10 or T80/A10; after 4
weeks, patients randomized to T40/A10 with DBP �90 mm Hg were uptitrated to
T80/A10. In both studies, add-on antihypertensive medication was allowed if DBP
was not at goal.

Results: Treatment compliance in both follow-up studies was �98.4%. Sin-
le-pill combinations of T40–T80/A5–A10 resulted in additional clinically relevant
lood pressure reductions and 67% to 93% of patients achieved DBP goal (�90 mm
g); only 1% to 19% of patients received additional medication for hypertension, of

These studies were previously presented separately at the 20th European Meeting on Hypertension (ESH), June
18–21, 2010, Oslo, Norway (Abstracts Pp.27.95 [TEAMSTA-5] and Pp.27.90 [TEAMSTA-10]), but neither study
has been published previously in manuscript form.
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whom 29% to 76% achieved DBP goal. Long-term treatment with T40–T80/A5–
A10 was well tolerated, with comparable adverse event profiles for all telmisartan/
amlodipine combinations. The most common drug-related adverse events were pe-
ripheral edema (1.9%–3.9%) and dizziness (1.5% in the T80/A5 group only); these
were consistent with the known tolerability profiles of telmisartan/amlodipine com-
binations. Overall treatment discontinuation rates due to adverse events were low
(0.7%–1.5%).

Conclusions: In patients not achieving DBP goal with either A5 or A10
monotherapy, the vast majority achieved DBP goal with single-pill combinations
of T40 –T80/A5–A10. Long-term treatment was well tolerated with high com-
pliance, promoting treatment adherence regardless of telmisartan/amlodipine
dose. ClinicalTrials.gov identifiers: NCT00614380 (TEAMSTA-5 Follow-up) and

CT00624052 (TEAMSTA-10 Follow-up). (Curr Ther Res Clin Exp. 2012;73:
65– 84) © 2012 Elsevier HS Journals, Inc. All rights reserved.

Key words: amlodipine, angiotensin II receptor blocker, calcium channel
locker, essential hypertension, single-pill combination, telmisartan.

INTRODUCTION
To avoid increased risk of cardiovascular (CV) morbidity and mortality, adequate and
sustained control of blood pressure (BP) is essential, even in the absence of evidence
of target organ damage (TOD).1 Major guidelines consistently recommend the
nitiation of antihypertensive treatment for all patients with systolic blood pressure
SBP)/diastolic blood pressure (DBP) �140/90 mm Hg, with adjustment of treat-
ent to achieve a BP goal of �140/90 mm Hg.2–8 For patients with diabetes or renal

isease, guidelines recommend even lower targets of �130/80 mm Hg. Although
ecent evidence from outcome studies like the Action to Control CardiOvascular Risk
n Diabetes (ACCORD) trial questions this paradigm, at least for patients with
iabetes and established TOD,9 there is still a common understanding that these
atients should be treated toward the target of 130/80 mm Hg. Thus, most patients
ill require combination therapy to achieve their goal BP.10 In patients with SBP

�20 mm Hg and/or DBP �10 mm Hg above goal, combination therapy is even
regarded as initial therapy by guidelines worldwide.1

The dihydropyridine calcium channel blocker (CCB) amlodipine is well estab-
ished, effective, and the longest-acting antihypertensive agent of its class, and there
s extensive evidence of its efficacy in CV outcome studies, including the Avoiding
ardiovascular events through COMbination therapy in Patients Living with Systolic
ypertension (ACCOMPLISH) study that showed a significant reduction of CV

vents and death in patients with hypertension at high CV risk.11–15 Nevertheless,
linical studies have consistently found that �50% of patients may fail to achieve
dequate BP control when treated with amlodipine 5 mg (A5) monotherapy.10,16

Uptitration from A5 to the highest marketed dose of amlodipine (10 mg [A10]) may
result in DBP goal being achieved in 60% to 87% of patients; however, a substantial

proportion of patients (approximately 20%) discontinue treatment as a result of side
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Neldam et al.
effects, such as peripheral edema.17–21 The angiotensin II receptor blocker (ARB)
telmisartan and the CCB amlodipine have complementary and synergistic modes of
action. Therefore, combination treatment results in superior BP reductions than
either monotherapy in Stage 1 and 2 hypertension across a range of different patient
types, including those with added risk factors such as diabetes, obesity, or metabolic
syndrome.22 Furthermore, T40–T80/A5–A10 provides a BP goal (�140/90 mm Hg)
chievement rate of up to 87% after 8 weeks.22 In an 8-week ambulatory BP

monitoring study with T40–T80/A5–A10, 82.7% of patients achieved ambulatory
BP control as defined by the American Heart Association guidelines (ie, �130/80
mm Hg)6 for the full 24 hours.23 In patients with severe hypertension (SBP �180),
T80/A10 resulted in superior SBP reductions of up to 49.5 mm Hg after 8 weeks,
with 80% of the maximum effect being achieved after 2 weeks.24 Furthermore, the
tolerability profile of the telmisartan/amlodipine combination was similar to placebo,
and the incidence of peripheral edema was up to 90% lower with the combination
compared with A10 monotherapy. CCB-induced peripheral edema is caused by
capillary hypertension during upright posture,25 and renin angiotensin system block-
ade with ARBs is known to reduce the effect by venous dilation.25–27 The unique
pharmacologic profile of telmisartan,28,29 with the longest half-life of approximately
24 hours, the longest receptor binding, and the highest lipophilicity, contribute to its
effective 24-hour BP control and beyond that sets it apart from other ARBs, such as
valsartan.30 The ONgoing Telmisartan Alone and in combination with Ramipril

lobal Endpoint Trial Program (ONTARGET) has shown that telmisartan provides
V protection in high-risk patients with and without hypertension.31,32 Telmisartan
as a placebo-like safety and tolerability profile,33 and based on the ONTARGET it
s the only ARB indicated for CV prevention (ie, reduction of CV morbidity in
atients with manifest atherothrombotic disease and CV disease, such as myocardial
nfarction and stroke, and in patients with type 2 diabetes and with TOD).34

In an 8-week, randomized, double-blind, controlled study of 1046 patients with
ypertension not at BP goal (DBP �90 mm Hg) after 6 weeks of A5 monotherapy
ie, TElmisartan plus AMlodipine Study-Amlodipine 5 mg [TEAMSTA-5]), single-
ill combinations (SPCs) of T40/A5 and T80/A5 were superior to A5 and to A10 in
P reduction as well as in the rate of achievement of BP goal, and with significantly

up to 87%) less peripheral edema with the telmisartan/amlodipine combination
ompared with A10 (4.3% vs 27.2%; P�0.0001).35 In another 8-week, randomized,

double-blind, controlled study of 947 patients not at DBP goal after 6 weeks of A10
monotherapy (ie, TElmisartan plus AMlodipine Study-Amlodipine 10 mg [TEAM-
STA-10]), T40/A10 and T80/A10 SPCs were superior to A10 in BP reduction as well
as the rate of achievement of BP goal.36

Hypertension and associated CV risk is a chronic condition, so antihypertensive
reatments are typically administered for long periods of time. With chronic treat-
ents, tolerability is a critical factor for patient adherence, and effective treatments
ust combine sustained efficacy with good tolerability. Open-label follow-up studies

TEAMSTA-5 and TEAMSTA-10 Follow-Ups) have now evaluated the long-term

�6 months) tolerability and efficacy of T40–T80/A5–A10 SPCs in patients who
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successfully completed either TEAMSTA-5 or TEAMSTA-10. The studies were
designed in accordance with effective hypertension treatment guidelines,1–8 in that
ptitration and additional antihypertensive medication was introduced at the discre-
ion of the physician if patients were not achieving adequate control. This article
eports the results from these open-label, follow-up trials—the first to report the
ong-term tolerability and efficacy of telmisartan/amlodipine SPC therapy.

METHODS
Study Designs

Both of the 34-week, open-label, multicenter, multinational studies conformed to
he principles of the Declaration of Helsinki (1996 version) and were approved by the
ocal institutional review boards or independent ethics committees, plus the Com-
etent Authority for European countries (or local laws and regulations in the other
ountries) of all participating centers before the start of the studies. From the
EAMSTA-5 study, 976 patients were enrolled in the TEAMSTA-5 Follow-Up study
nd were treated according to the design outlined in Figure 1A. In the TEAM-
TA-10 Follow-Up study, all 838 patients enrolled upon completion of the TEAM-
TA-10 study received T40/A10 at Visit 1 for 4 weeks, and were subsequently treated
ccording to the design outlined in Figure 1B. Patients in both studies were advised
o take their medication in the morning, at the same time each day. On the morning
f clinic visit days, medication was taken after BP measurement. The duration of
reatment in both studies was a minimum of 6 months with 6 visits. The rationale
nd primary aim of both follow-up studies were to collect long-term tolerability and
fficacy data in a daily routine setting for all relevant telmisartan/amlodipine SPCs
with or without additional antihypertensive treatment) marketed: T40/A5, T80/A5,
40/A10, and T80/A10.

Patients
Both follow-up studies included adult (�18 years) patients of either gender with

ssential hypertension before they entered the preceding double-blind studies (ie,
EAMSTA-5 and TEAMSTA-10) (mean seated cuff DBP �95 mm Hg if receiving
ntihypertensive treatment before, or mean seated cuff DBP �100 mm Hg in
reatment-naïve patients). Patients had to be enrolled to the open-label follow-up
tudy within 14 days of completing the respective double-blind TEAMSTA-5 or
EAMSTA-10 study and were required to provide additional written informed
onsent. The following exclusion criteria applied to both TEAMSTA-5 and TEAM-
TA-10 Follow-Up studies: mean seated cuff SBP �180 mm Hg and/or mean seated
uff DBP �120 mm Hg; history of poor compliance during the double-blind
espective TEAMSTA study (ie, �80% or �120% of the specified medication intake
uring the course of the study); any medical condition during the preceding TEAM-
TA-5 or TEAMSTA-10 study that could worsen if treated with the study SPCs;
regnant, nursing, or premenopausal women not using adequate birth control;

linically significant hepatic impairment, severe renal impairment, congestive heart
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TEAMSTA-5

TEAMSTA-10B

A

TEAMSTA-10 Follow-up

TEAMSTA-5 Follow-up

T80/A5

T80/A10

T80/A10

T80/A5

T40/A5
† †

†

T40/A5 T40/A5
E

E

A10

A10

A5

T80/A5

T80/A10

T40/A10

T40/A5

R

R

E

E T

Open-label run-in

Open-label
run-in

A5

A5 A10

*

*

Weeks

Weeks

6 8

6

2 3

2 8

4

1 2 3 4 5 End

1 2

R
(Ratio T80/A10:
T40/A10 =3:2)

3 4 5 End

4 6 8 12

4 4 6 8 12

Visit 1

Visit 1

2 3

T80/A5 ± add-on from 
8 weeks onwards‡

T80/A10 ± add-on from 
8 weeks onwards‡

T80/A5 ± add-on from 
14 weeks onwards‡

T80/A10 ± add-on from 
14 weeks onwards‡

T40/A5 ± add-on from 
14 weeks onwards‡

T40/A10

T40/A10

T40/A10 T40/A10 ± add-on from 
14 weeks onwards‡

Figure 1. Design of (A) TEAMSTA-5 and TEAMSTA-5 Follow-Up and (B) TEAMSTA-10 and
TEAMSTA-10 Follow-Up studies evaluating the safety and efficacy of telmisartan
40 mg/amlodipine 5 mg (T40/A5), telmisartan 80 mg/amlodipine 5 mg (T80/
A5), telmisartan 40 mg/amlodipine 10 mg (T40/A10), and telmisartan 80
mg/amlodipine 10 mg (T80/A10) single-pill combinations with or without ad-
ditional antihypertensive medication (add-on). E� enrollment; R � randomiza-
tion; T � treatment. *Patients could only be randomized if diastolic blood
pressure (DBP) was not adequately controlled after 6 weeks of A5 or A10
monotherapy (ie, DBP >90 mm Hg); †At these visits, patients were uptitrated to
T80/A5 or T80/A10 if DBP >90 mm Hg (ie, response-driven titration); ‡Add-on

therapy could be given if trough DBP >90 mm Hg.
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failure, obstructive cardiomyopathy, or aortic or mitral valve stenosis, and hypersen-
sitivity to any component of the study medication.

Tolerability Evaluations
Reported adverse events (coded according to the Medical Dictionary for Regulatory

ctivities version 11.0), including reported or diagnosed peripheral edema, laboratory
arameters, and vital signs were recorded at each visit throughout the follow-up
tudies. The intensity, seriousness, and relationship to study drug (in the opinion of
he investigator) of all adverse events were documented. Compliance was measured by
ounting returned medications at each visit.

Efficacy Evaluations
Seated in-clinic trough (24 hours postdose) cuff BP was measured using a

phygmomanometer or other validated device at all visits. The primary efficacy
nd point was the proportion of patients at DBP goal (mean seated trough cuff
BP �90 mm Hg at end of study (Week 34, Visit 6). Secondary efficacy end
oints included: mean change in seated trough cuff SBP and DBP from Visit 1
t study end, proportions of patients achieving BP goal (mean seated trough cuff
BP and DBP �140/90 mm Hg) at study end, and proportions of patients
equiring uptitration and additional antihypertensive medication at study end.

Statistical Analysis
Tolerability was assessed for all patients who took any dose of a T40–T80/A5 or

40–T80/A10 SPC. Efficacy analysis was performed in patients who took any of the
40–T80/A5 or T40–T80/A10 SPCs and for whom at least 1 on-treatment BP
fficacy measurement was available (with last observation carried forward). Due to this
eing an open-label extension study, there were no hypotheses tested and no formal
tatistics conducted. Descriptive statistics comprised mean, standard deviation, min-
mum, median, and maximum for the analysis of continuous end points. For the
nalysis of categorical end points the number in each category and percentage were
resented.

RESULTS
Demographics and Patient Characteristics

Patients in the TEAMSTA-5 Follow-Up study were enrolled at 120 centers in
urope (ie, Belgium, Denmark, Finland, France, the Netherlands, Norway, and
weden), Asia (ie, Korea, Philippines, and Taiwan), Canada, and South Africa. Those
n the TEAMSTA-10 Follow-Up study were enrolled at 66 centers in Europe (ie,
ustria, Bulgaria, Czech Republic, Ireland, Italy, Russia, Slovakia, Spain, UK, and
kraine), Australia, and New Zealand. The demographics and characteristics of
atients who successfully completed the preceding double-blind TEAMSTA-5 and
EAMSTA-10 studies and who were enrolled to the TEAMSTA-5 and TEAM-
TA-10 Follow-Up studies are summarized in Table I and are also published

lsewhere.35,36
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Patient Disposition
In the preceding TEAMSTA-5 and TEAMSTA-10 studies, 1097 and 947 patients

Table I. Demographics and characteristics of patients enrolled to TElmisartan plus
AMlodipine STudy (TEAMSTA) Follow-Up studies.

Variable

TEAMSTA-5 Follow-Up TEAMSTA-10 Follow-Up

Overall
(N � 976)

Overall
(N � 838)

4 - - - - - - - - - - - - - - Mean (SD) - - - - - - - - - - - - - -
¡

SBP, mm Hg 137.9 (13.9) 138.2 (10.9)
DBP, mm Hg 88.1 (8.7)† 87.7 (6.8)*
Age‡, y 53.9 (10.6) 56.4 (9.7)
BMI, kg/m2‡ 29.2 (5.3) 30.2 (4.6)

4 - - - - - - - - - - - - - - - - n (%) - - - - - - - - - - - - - - - -
¡

DBP at goal§ 522 (54.1)† 497 (59.5)*
BP/DBP at goal� 381 (39.5)† 372 (44.6)*
ge �65‡, y 162 (16.6) 172 (20.5)

Males 611 (62.6) 471 (56.2)
Race‡¶

White 746 (76.4) 833 (99.4)
Asian 211 (21.6) 1 (0.1)
Black 15 (1.5) 1 (0.1)
Other 4 (0.4) 3 (0.3)

Duration of hypertension‡

�1 y 277 (28.4) 105 (12.5)
�1–5 y 340 (34.8) 269 (32.1)
6–10 y 186 (19.1) 230 (27.4)
�10 y 173 (17.7) 234 (27.9)

Diabetes‡ 56 (5.7) 77 (9.2)

Add-on � additional antihypertensive medication; BMI � body mass index; DBP � diastolic blood
pressure; SBP � systolic blood pressure; T40/A5 � telmisartan 40 mg plus amlodipine 5 mg;
T40/A10 � telmisartan 40 mg plus amlodipine 10 mg; T80/A5 � telmisartan 80 mg plus amlodipine
5 mg; T80/A10 � telmisartan 80 mg plus amlodipine 10 mg.
*n � 835.
†n � 965.
‡Recorded at baseline of respective TEAMSTA study.
§�90 mm Hg.
��140/90 mm Hg.
¶Not recorded in 2 patients in TEAMSTA-10.
ere randomized and treated, respectively, of whom 51 and 42 patients prematurely
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discontinued. Of those who completed the studies, 976 and 838 patients were
enrolled in the TEAMSTA-5 and TEAMSTA-10 Follow-Up studies, respec-
tively.35,36 Of the original trial study centers, 18 (out of 226) did not participate in this
ollow-up. The dispositions of patients enrolled to the TEAMSTA-5 and TEAMSTA-10
ollow-Up studies are shown in Table II. Treatment compliance in both follow-up
tudies was �98.4%. Of 976 enrolled patients in the TEAMSTA-5 Follow-Up study,
89 (60.3%) patients remained on T40/A5 throughout the study, with 564 (57.8%)
f these patients receiving T40/A5 only and 25 (2.6%) receiving T40/A5 plus
dditional antihypertensive medication. The remaining 387 (39.7%) patients were
ptitrated to T80/A5—206 (21.1%) of these patients receiving T80/A5 only and 181
18.5%) receiving T80/A5 plus additional antihypertensive medication. Of 838
atients enrolled in the TEAMSTA-10 Follow-Up study, 219 (26.1%) were random-
zed to T40/A10 and 527 (62.9%) were either randomized to T80/A10 (n � 436;
2.0%) at Visit 2 or underwent response-driven uptitration from T40/A10 to
80/A10 (n � 91; 10.9%) at Visit 3. In addition, 92 (11.0%) patients received either
40/A10 (n � 8; 1.0%) or T80/A10 (n � 84; 10.1%) plus additional antihyper-

tensive medication. In both follow-up studies, diuretics were the most commonly
prescribed additional antihypertensive medication (Table III).

Tolerability
In the TEAMSTA-5 Follow-Up study, 381 (39.0%) and 201 (50.6%) patients,

espectively, experienced adverse events during treatment with T40/A5 and T80/A5
Table IV). As a consequence of the design of the study, mean duration of exposure
o T40/A5 was shorter. When adjusted for duration of treatment, incidences per 100

Table II. Dispositions of patients enrolled to the TElmisartan plus AMlodipine STudy
(TEAMSTA) Follow-Up studies.

Visit

TEAMSTA-5 Follow-Up TEAMSTA-10 Follow-Up

Overall* T40/A5*
Uptitrated
to T80/A5

Uptitrated
to T80/A5 �

add-on
T40/A5 �

add-on Overall† T40/A10†
T40/A10 �

add-on T80/A10
T80/A10 �

add-on

4 - - - - - - - - - - - - - - n (%) - - - - - - - - - - - - - - ¡

1 (week 0) 976 (100) 976 (100) 0 0 0 838 (100) 838 (100) 0 0 0

2 (week 4) 959 (100) 959 (100) 0 0 0 831 (100) 831 (100) 0 0 0

3 (week 8) 952 (100) 738 (67.0) 313 (32.9) 0 1 (0.1) 822 (100) 336 (40.9) 0 486 (50.1) 0

4 (week 14) 949 (100) 575 (60.5) 257 (27.1) 116 (12.2) 1 (0.1) 818 (100) 217 (26.5) 3 (0.4) 554 (67.7) 44 (5.4)

5 (week 22) 939 (100) 550 (58.6) 210 (22.4) 164 (17.5) 15 (1.5) 811 (100) 208 (25.6) 8 (1.0) 518 (63.9) 77 (9.5)

End of study 976 (100) 564 (57.6) 206 (21.1) 181 (18.5) 25 (2.6) 838 (100) 219 (26.1) 8 (1.0) 527 (62.9) 84 (10.0)

Add-on � additional antihypertensive medication; T40/A5 � telmisartan 40 mg plus amlodipine 5 mg; T80/A5 � telmisartan 80 mg plus
mlodipine 5 mg; T40/A10 � telmisartan 40 mg plus amlodipine 10 mg; T80/A10 � telmisartan 80 mg plus amlodipine 10 mg.
At each visit, the number of patients is reflecting the treatment that the patient was allocated to at the preceding visit. Eleven patients
were excluded from the efficacy analysis due to no blood pressure measurement at Visits 2–5 or end of study.

†At each visit, the number of patients is reflecting the treatment that the patient was allocated to at the preceding visit. Three patients were
excluded from the efficacy analysis due to no blood pressure measurement at Visits 2–5 or end of study.
atient-years were comparable for T40/A5 and T80/A5: 94.5 and 96.7, respectively.
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In the TEAMSTA-10 Follow-Up study, 102 (12.2%) and 157 (25.7%) patients,
respectively, experienced adverse events during treatment with T40/A10 and T80/
A10. Again, mean duration of exposure to T40/A10 was shorter. Adjustment for the
duration of treatment resulted in comparable incidences per 100 patient-years for
T40/A10 and T80/A10: 50.2 and 46.3, respectively. In both open-label studies,
adverse events were generally mild or moderate in intensity: incidences of severe
adverse events with T40/A5, T80/A5, T40/A10 and T80/A10, respectively, were
1.7% (incidence per 100 patient-years: 4.2), 2.3% (incidence per 100 patient-years:
4.3), 0.6% (incidence per 100 patient-years: 2.5), and 1.0% (incidence per 100
patient-years: 1.8).

In total, 51 (5.2%) and 30 (7.6%) patients, respectively, experienced study
drug-related adverse events during treatment with T40/A5 and T80/A5 (Table IV).
After adjustment for the duration of treatment, incidences were 12.6 and 14.4
patients per 100 patient-years, respectively, for T40/A5 and T80/A5. There were 28
(3.3%) and 38 (6.2%) patients, respectively, who experienced drug-related adverse
events during treatment with T40/A10 and T80/A10, which amounted to duration-
adjusted incidences of 13.8 and 11.2 patients per 100 patient-years, respectively.
Discontinuation due to adverse events occurred in 12 (1.2%), 4 (1.0%), 6 (0.7%), and
9 (1.5%) patients, respectively, while in receipt of T40/A5, T80/A5, T40/A10, and
T80/A10; duration-adjusted incidences were 3.0, 1.9, 3.0, and 2.7 patients per 100
patient-years, respectively. Serious adverse events occurred in 22 (2.3%), 6 (1.5%), 4
(0.5%), and 13 (2.1%) patients, respectively, while being treated with T40/A5,
T80/A5, T40/A10, and T80/A10; respective duration-adjusted incidences were 5.5,
2.9, 2.0, and 3.8 patients per 100 patient-years. With the exception of 1 case of
hypotonia (decreased muscle tone) in a patient receiving T80/A5, none of the serious

Table III. Additional antihypertensive medication received by patients during TElmisartan
plus AMlodipine STudy (TEAMSTA) Follow-Up studies.

Class of Antihypertensive
Medication T40–80/A5 (n � 206) T40–80/A10 (n � 92)

4 - - - - - - - - - No. of patients (%) - - - - - - - - - ¡
Diuretics 161 (78.2) 59 (64.1)
�-blockers 59 (28.4) 23 (25.0)
CE inhibitors 2 (1.0) 3 (3.3)
ther ARBs 1 (0.5) 1 (1.1)
ther CCBs 2 (1.0) 0
ther 20 (9.7) 21 (22.8)

ACE � angiotensin-converting enzyme; ARBs � angiotensin II receptor blockers; CCBs � calcium
channel blockers; T40–80/A5 � telmisartan 40–80 mg plus amlodipine 5 mg; T40–80/A10 �
telmisartan 40–80 mg plus amlodipine 10 mg.
adverse events were considered related to study drug treatment.
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Table IV. Summary of reported adverse events after long-term, open-label treatment with telmisartan plus amlodipine single-pill
combinations.

Adverse Event

Combined TEAMSTA-5 Follow-Up TEAMSTA-10 Follow-Up

T40/A5-10
(n � 1814)

T80/A5-10
(n � 1008)

T40/A5
(n � 976)

T80/A5
(n � 397)

T40/A10
(n � 838)

T80/A10
(n � 611)

Incidence Per
100 Patient-

Years

Incidence Per
100 Patient-

Years n (%)

Incidence Per
100 Patient-

Years n (%)

Incidence Per
100 Patient-

Years n (%)

Incidence Per
100 Patient-

Years n (%)

Incidence Per
100 Patient-

Years

Patients with any adverse event 72.4 71.5 381 (39.0) 94.5 201 (50.6) 96.7 102 (12.2) 50.2 157 (25.7) 46.3

Patients with severe adverse
event

17 (1.7) 4.2 9 (2.3) 4.3 5 (0.6) 2.5 6 (1.0) 1.8

Patients with study-drug related
adverse event

13.2 12.8 51 (5.2) 12.6 30 (7.6) 14.4 28 (3.3) 13.8 38 (6.2) 11.2

Patients with study-drug related
adverse event

13.2 12.8 51 (5.2) 12.6 30 (7.6) 14.4 28 (3.3) 13.8 38 (6.2) 11.2

Treatment-related adverse
events with incidence �1%

Peripheral edema 6.8 6.2 23 (2.4) 5.7 11 (2.8) 5.3 16 (1.9) 7.9 24 (3.9) 7.1

Dizziness – 4.1 – – 6 (1.5) 2.9 – – – –

Patients with adverse events
leading to discontinuation

3.0 2.3 12 (1.2) 3.0 4 (1.0) 1.9 6 (0.7) 3.0 9 (1.5) 2.7

Patients with serious adverse
events

3.8 3.4 22 (2.3) 5.5 6 (1.5) 2.9 4 (0.5) 2.0 13 (2.1) 3.8

T40/A5 � telmisartan 40 mg plus amlodipine 5 mg; T80/A5 � telmisartan 80 mg plus amlodipine 5 mg; T40/A10 � telmisartan 40 mg plus amlodipine 10 mg; T80/A10 �
telmisartan 80 mg plus amlodipine 10 mg.
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The most common treatment-related adverse event was peripheral edema
Table IV), which was reported in 2.4%, 2.8%, 1.9%, and 3.9% of patients,
espectively, while receiving T40/A5, T80/A5, T40/A10, and T80/A10. Adjustment
or the duration of treatment yielded incidences of 5.7, 5.3, 7.9, and 7.1 patients per
00 patient-years, respectively. The peripheral edema in 1 patient receiving T40/A10
nd in 2 receiving T80/A10 resulted in treatment discontinuation. It should be noted
hat all patients in TEAMSTA-10 Follow-Up study had previously received A5
onotherapy for 2 weeks plus A10 monotherapy for 6 weeks in the run-in of
EAMSTA-10, during which 7.0% of patients discontinued due to this treatment-

elated adverse event.35 Also in TEAMSTA-5, 1.3% had discontinued A5 run-in
reatment due to peripheral edema.36 There were no reports of treatment-related

syncope in the long-term follow-up studies and only 2 patients experienced ortho-
static hypotension, which in both instances was considered to be related to T40/A5
treatment.

Combining tolerability data from TEAMSTA-5 and -10 Follow-Up studies sug-
gested that the duration-adjusted incidences of drug-related adverse events, drug-
related peripheral edema, adverse events leading to premature discontinuations, and
serious adverse events were comparable in patients treated with T40/A5–A10 or
T80/A5–A10 (Figure 2).

No clinically relevant changes were reported in laboratory parameters or vital signs
in patients enrolled to either of the open-label TEAMSTA-5 and -10 Follow-Up
studies.

Efficacy
Overall, 767 (79.5%) of 965 patients evaluated for efficacy of T40–T80/A5-based

egimens in the TEAMSTA-5 Follow-Up study achieved the mean seated trough cuff
oal DBP of �90 mm Hg at study end (Visit 6) (Figure 3A). In 553 patients treated
ith T40/A5 only, 504 (91.1%) achieved DBP goal. In 206 patients uptitrated to
80/A5, 160 (77.7%) achieved DBP goal. In 181 patients uptitrated to T80/A5 and
ho needed additional antihypertensive medication, and in 25 receiving T40/A5 plus

dditional antihypertensive medication, respectively, 84 (46.4%) and 19 (76.0%)
chieved DBP goal. Overall, 745 (89.2%) of 835 patients evaluated for efficacy of
40–T80/A10-based regimens in the TEAMSTA-10 Follow-Up study achieved the
ean seated trough cuff goal DBP of �90 mm Hg at study end (Visit 6) (Figure 3C).

n 216 patients treated with T40/A10 only and 436 randomized to T80/A10 without
eceipt of additional antihypertensive medication, respectively, 201 (93.1%) and 402
92.2%) achieved DBP goal. In 91 patients who were uptitrated to T80/A10, 72
79.1%) achieved DBP goal at study end. In 92 patients receiving T40–T80/A10
ho needed additional antihypertensive medication, 70 (76.1%) achieved DBP goal

t study end.
Overall, 608 (63.0%) of 965 evaluable patients treated with T40–T80/A5-based

reatment regimens achieved mean seated trough cuff BP goal of �140/90 mm Hg
t study end. In 553 patients receiving T40/A5 only, 418 (73.1%) achieved the BP

oal (Figure 3B). In 206 patients uptitrated to T80/A5 but not receiving additional
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Figure 2. Comparison of the duration-adjusted (A) patients per 100 patient years and (B)
incidence per 100 patient years of drug-related adverse events, peripheral
edema, adverse events leading to premature discontinuation, and serious ad-
verse events in patients receiving long-term, open-label treatment with telmis-
artan 40 mg/amlodipine 5–10 mg (T40/A5–10) and patients receiving telmis-
artan 80 mg/amlodipine 5–10 mg (T80/A5–10) (data for TEAMSTA-5 [n �

1814] and �10 [n � 1008] Follow-Up; pooled post-hoc analysis).
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antihypertensive medication, 130 (66.7%) achieved BP goal. Among 835 patients
treated with T40–T80/A10-based treatment regimen, overall 641 (76.8%) achieved
BP goal at study end (Figure 3D). In 216 patients receiving T40/A10 and the 436
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Figure 3. Proportions of patients achieving (A and B) diastolic blood pressure (DBP) goal
(mean seated trough cuff DBP <90 mm Hg) and (C and D) systolic blood
pressure (SBP) goal (mean seated trough cuff SBP/DBP <140/90 mm Hg) after
long-term, open-label treatment with telmisartan 40–80 mg/amlodipine 5 mg
(T40–T80/A5) single-pill combinations with or without additional antihyperten-
sive medication (add-on), and telmisartan 40–80 mg/amlodipine 10 mg (T40–
T80/A10) single-pill combinations with or without add-on.
randomized to T80/A10, respectively, 176 (81.5%) and 355 (81.4%) achieved BP
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goal. In 91 patients initially treated with T40/A10 and subsequently uptitrated to
T80/A10, 65 (71.4%) achieved BP goal. In 92 patients in whom additional antihy-
pertensive medication was also prescribed, 55 (59.8%) achieved BP goal.

At the start of TEAMSTA-5 Follow-Up (Visit 1), in 965 patients evaluable for
efficacy (the full analysis set); mean seated trough cuff SBP/DBP was 137.9/88.1
mm Hg (Figure 4A). Mean seated trough cuff SBP/DBP was further decreased by
–5.0/–4.4 mm Hg to 132.9/83.7 mm Hg at study end (Visit 6) in the overall
population. At the start of TEAMSTA-10 Follow-Up, in the 835 patients evaluable
for efficacy, mean seated trough cuff SBP/DBP was 138.2/87.7 mm Hg. Mean seated
trough cuff SBP/DBP was further decreased by –5.7/–4.9 mm Hg to 132.5/82.8
mm Hg at study end (Visit 6) in the overall population (Figure 4B).

DISCUSSION
Treatment compliance to antihypertensive medication is crucial if long-term benefit,
in terms of reduced CV morbidity and mortality, is to be gained. Tolerability is
another important contributory factor to patients’ compliance with their medica-
tion.37 Hence, physicians select therapy with proven efficacy from the findings of
short-term, well-monitored clinical studies and proven long-term safety, tolerability
and efficacy, demonstrated in long-term studies in a real-life, office-based setting.
Two 8-week, double-blind randomized studies (ie, TEAMSTA-5 and TEAMSTA-10)
showed that SPCs of T40–T80/A5 and T40–T80/A10, in addition to providing
superior BP reductions compared with A5 or A10 monotherapy (in patients who
previously did not respond to A5 or A10 monotherapy), were also better toler-
ated.35,36 The subsequent �6 months, open-label, follow-up studies evaluating the
tolerability and efficacy of T40–T80/A5 and T40–T80/A10 SPC treatments reflect
the situation occurring in routine clinical practice, requiring the investigators to
perform response-driven uptitration and also allowing them the option of prescribing
additional antihypertensive medication if a patient’s condition proved more difficult
to treat.

Both the TEAMSTA-5 and TEAMSTA-10 Follow-Up studies reported on here
suggested that T40–T80/A5 and T40–T80/A10 SPCs were well tolerated during
long-term treatment. The majority of adverse events were mild or moderate in
intensity, and when adjusted for duration of exposure the frequencies of events were
very similar for all 4 of the telmisartan/amlodipine SPCs evaluated. The adverse event
profiles were consistent with the known tolerability profile of telmisartan plus
amlodipine reported in recent studies and very similar between TEAMSTA-5 and
TEAMSTA-10. In a placebo-controlled, factorial-design study,38 the combination
exhibited a safety and tolerability profile similar to placebo, with the most common
adverse events being peripheral edema and headache. Peripheral edema, particularly
of the lower limbs, is a common adverse event associated with CCBs—including
amlodipine—that may lead to poor treatment compliance or even treatment discon-
tinuation.39 The proportion of patients who experienced peripheral edema considered
to be drug related during the long-term, open-label treatment with T40–T80/A5 and

T40–T80/A10 SPCs in our studies was small, and peripheral edema was only rarely

78



Neldam et al.
0

A

B

Overall
(n = 965)

T40/A5
(n = 553)

Uptitrated
 to T80/A5
(n = 206)

Uptitrated
 to T80/A5
+ add-on
(n = 181)

T40/A5
+ add-on
(n = 25)

Overall
(n = 835)

T40/A10
(n = 216)

Randomized
 to T80/A10

(n = 436)

Uptitrated
 to T80/A10

(n = 91)

T40-80/A10
+ add-on
(n = 92)

–5.0

–5.7

–4.9 –4.7
–4.4

–6.0

–5.0

–6.6

–5.5 –5.6 –5.4

–4.4 –4.1
–3.5

–5.6 –5.5

–7.2

–5.7

–3.6

–5.5

SBP

DBP

–1

–2

–3

–4

–5

–6

–7

–8

C
ha

ng
e 

in
 B

P
 (m

m
 H

g)

–9

–10

0

–1

–2

–3

–4

–5

–6

–7

–8

C
ha

ng
e 

in
 B

P
 (m

m
 H

g)

–9

–10

SBP

DBP

Figure 4. Changes in mean seated trough cuff blood pressure (BP) in patients receiving
long-term, open-label treatment with (A) telmisartan 40–80 mg/amlodipine 5 mg
(T40–T80/A5) single–pill combinations with or without additional antihypertensive
medication (add-on), and (B) telmisartan 40–80 mg/amlodipine 10 mg (T40–T80/
A10) single-pill combinations with or without add-on. DBP � Diastolic blood pres-

sure; SBP � systolic blood pressure.
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cited as a reason for premature discontinuation of treatment. The incidence of severe
adverse events was low but slightly more frequent in the TEAMSTA-5 Follow-Up
compared with TEAMSTA-10 Follow-Up. One serious adverse event (hypotonia in 1
patient treated with T40/A5) was reported as related to treatment; all other serious
adverse events were reported as not related to treatment. The difference in adverse
events incidences between the studies might be due to the different populations as a
result of the run-in filter phases of the respective preceding short-term studies. There
was no evidence that the antihypertensive efficacy of telmisartan/amlodipine SPCs
could result in syncope or serious orthostatic hypertension. No clinically relevant
changes in laboratory findings and vital signs were reported during either follow-up
study. These observations suggest that there are no particular tolerability concerns
associated with long-term treatment with T40–T80/A5 and T40–T80/A10 SPCs
and that, in routine clinical practice, prescribing telmisartan/amlodipine SPCs may
facilitate treatment compliance and result in improved control of BP and the
consequent reduction of CV risk. Although the true extent of treatment compliance
is difficult to establish, it has been suggested that noncompliance may be the cause
of about half of the so-called failures to respond to antihypertensive therapy in
day-to-day clinical practice.40 It must be acknowledged that some patients with
amlodipine-related adverse events were excluded from the TEAMSTA-5 and TEAM-
STA-10 Follow-Up studies because of their inability to tolerate amlodipine mono-
therapy and consequent premature discontinuation during the run-in period of the
preceding TEAMSTA-5 and TEAMSTA-10 studies.

These follow-up studies also suggested that the long-term use of T40–T80/A5 and
T40–T80/A10 SPCs resulted in the majority of patients achieving DBP and BP goals
(mean seated trough cuff �90 mm Hg and �140/90 mm Hg, respectively). In
addition, we found that substantial additional reductions in SBP/DBP were achieved
by the end of these long-term, open-label, follow-up studies. Approximately 21% of
patients required an uptitration from T40/A5 to T80/A5 and approximately 11%
from T40/A10 to T80/A10 because of inadequate response to the lower dose. At the
end of the study, only a minority of patients (21.1% in TEAMSTA-5 Follow-Up and
10.9% in TEAMSTA-10 Follow-Up) were receiving additional antihypertensive
medication (mainly diuretics, 64.1%–78.5%). These findings may reflect the long-
term efficacy of the T/A SPCs to treat patients to BP goal. It appears that the
tolerability profile is comparable, regardless of the telmisartan dose of 40 or 80 mg.
Importantly, the reduced need for add-on antihypertensive medication with a telmis-
artan/amlodipine SPC may reduce the risk of additional drug-related adverse events
and, consequently, improve treatment compliance.

One condition of these studies was that, due to their objectives to collect sufficient
long-term tolerability and efficacy data on all relevant telmisartan/amlodipine SPCs
(ie, T40/A5, T40/A10, T80/A5, and T80/A10), an uptitration was not always
performed before additional antihypertensive medication was introduced. The overall
BP goal rate achieved might have been even higher if uptitration to T80/A10 had
been performed in all patients in the TEAMSTA-10 study who had not reached their

BP goal. In patients receiving T80/A10 in the TEAMSTA-10 Follow-Up study, only
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10% received additional antihypertensive medication by study end. By contrast, in
the TEAMSTA-5 Follow-Up study, 18.5% of patients uptitrated to T80/A5 received
additional antihypertensive medication.

These studies have potential limitations. Unlike the 2 preceding trials, the fol-
low-up studies each had an open-label design. Data from open-label trials should be
interpreted with caution. However, the follow-up studies do provide important
long-term tolerability and efficacy data, which are consistent with previous observa-
tions in short-term studies with this combination.

CONCLUSIONS
In open-label follow-up studies, the telmisartan/amlodipine SPCs exhibited good
long-term tolerability profiles that were comparable, regardless of the telmisartan
dose (40 or 80 mg), and that were similar to the tolerability profiles observed in recent
double-blind, placebo-controlled studies. The most common drug-related adverse
event was peripheral edema, which occurred in �4% of patients, of predominantly
mild or moderate intensity. In patients initially not at DBP goal with A10 mono-
therapy (ie, those participating in TEAMSTA-10), the majority of patients were at
DBP goal with a T40/A10 or T80/A10 SPC, with only approximately 10% receiving
additional antihypertensive medication by the end of the follow-up study. In those
patients who were initially not at DBP goal with A5 (ie, those participating in
TEAMSTA-5), the majority of patients achieved DBP goal with a T40/A5 or T80/A5
SPC by the end of the follow-up study. Compliance was good throughout the study,
which promotes treatment adherence and persistence. The overall conclusion is that,
in patients not at BP goal with either A5 or A10, long-term treatment with SPCs of
T40–80/A5–10 is well tolerated and most patients achieve sustained reductions in
BP and BP goal.
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