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ABSTRACT
Background: Patients with grade 2 or 3 hyperten-

ion may require high-dose combination therapy to
chieve blood pressure (BP) targets in a timely manner.

Objectives: This study compared the effectiveness
nd tolerability of a single-pill combination (SPC) of
elmisartan/hydrochlorothiazide 80/25 mg (T80/H25)
ith T80 monotherapy.
Methods: In a Phase IV, multinational, randomized,

ouble-blind, double-dummy, active-controlled, par-
llel-group trial, 894 patients with mean seated trough
uff systolic BP [SBP] �160 mm Hg and diastolic BP
DBP] �100 mm Hg were randomly assigned in a 2:1
atio to receive T40/H12.5 SPC or telmisartan 40 mg
onotherapy for 1 week before the dose was upti-

rated to T80/H25 SPC or T80, respectively, adminis-
ered for 6 weeks. The primary efficacy measure was
he change from baseline in mean seated cuff trough
BP. Adverse events (AEs) were recorded.

Results: A total of 888 patients received treatment
294 and 594 patients in the T80/H25 and T80 groups,
espectively) (mean age, 57.0 years; age �65 years,
5.7%; male, 53.8%; white, 68.0%); 61 patients pre-
aturely discontinued. Mean baseline SBP/DBP values
ere 172.3/104.3 mm Hg (T80/H25) and 173.3/104.5
m Hg (T80). After 7 weeks, SBP was changed by
37.0 and �28.5 mm Hg in the T80/H25 and T80

roups (P � 0.0001); DBP was changed by �18.6 and
15.4 mm Hg respectively (P � 0.0001). These differ-

nces were significant after 2 weeks at the higher dos-
ge (P � 0.0001). BP target (SBP/DBP �140/�90 mm

Hg) was achieved in 55.5% and 34.7% of patients in
the T80/H25 and T80 groups (P � 0.0001). T80/H25

SPC and T80 had a similar frequency of overall AEs
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(16.0% vs 17.0%). The prevalences of treatment-re-
lated AEs with T80/H25 SPC and T80 were low (4.6%
and 2.8%), as were the rates of AEs that led to discon-
tinuation (1.0% and 2.8%).

Conclusions: In these patients with grade 2 or 3 hy-
pertension, initial therapy with T80/H25 was associated
with a significantly greater reduction in mean seated cuff
trough SBP compared with T80 alone, as well as with
improved hypertension goal attainment rates. Both treat-
mentsappearedtobewell tolerated.ClinicalTrials.gov iden-
tifier: NCT00926289. (Clin Ther. 2012;34:1613–1624)
© 2012 Elsevier HS Journals, Inc. All rights reserved.

Key words: hydrochlorothiazide, initial therapy, severe
hypertension, single-pill combination, telmisartan.

INTRODUCTION
Current hypertension-management guidelines world-
wide emphasize the importance of treatment of hyper-
tension to �140/�90 mm Hg to reduce cardiovascular
(CV) morbidity and mortality.1,2 Blood pressure (BP)
goals of �130/�80 mm Hg are further recommended
among hypertensive patients with diabetes mellitus
and/or renal disease, both of which increase CV risk.
Effective and sustained control of BP to these pre-
defined goal levels, even in patients without evidence of
target-organ damage, may significantly reduce the risk
for CV morbidity and mortality.2,3 To achieve pre-
efined BP goals successfully, the majority of patients
equire combination drug therapy.1,2,4 Therefore, an-
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Clinical Therapeutics
tihypertensive combination therapy is recommended
for patients who do not achieve their predetermined
goal on monotherapy and for those who initially pres-
ent with BP above goal.1,2,4,5 Patients with moderate to
severe hypertension (�160/�100 mm Hg) are also at
high risk for CV and renal complications and require
early BP control, and are therefore particularly suitable
for initial use (ie, without titration to response) of com-
bination therapy to achieve BP control.1,2

Combining antihypertensive medications from dif-
ferent classes with complementary mechanisms of ac-
tion may reduce high BP to a further extent and with
better goal achievement rates than with either agent
alone.6–9 This rationale for combination therapy is
supported by a number of studies.10–14 In particular,
he combined use of free combinations or single-pill
ombinations (SPCs) of inhibitors of the renin-angio-
ensin system, including angiotensin-converting en-
yme (ACE) inhibitors or angiotensin II receptor
lockers (ARBs) (eg, valsartan, olmesartan, telmisar-
an), with calcium channel blockers or thiazide diuret-
cs (eg, amlodipine or hydrochlorothiazide [HCTZ]) is
common and proven strategy for the management of
ypertension,1,2,8,9,14–20 although these agents should

be avoided in pregnancy and in patients with bilateral
renal artery stenosis and gout.2 ARBs have been shown to
have favorable tolerability and may offer additional pro-
tection against subclinical organ damage.21–24 SPC ther-
py may additionally be associated with improved treat-
ent adherence and reduced health care costs.25,26

Telmisartan was the first ARB demonstrated to provide
CV event prevention in patients at high CV risk.27 In
combination with HCTZ 25 mg, it reduces BP more than
does valsartan/HCTZ 160/25 mg SPC.16 SPC therapy

ith telmisartan/HCTZ 80/25 mg (T80/H25) may there-
ore be a useful initial treatment in patients with high BP.

The objective of the present Phase IV study was to
ompare the effectiveness and safety profile of T80/
25 SPC versus T80 alone as initial therapy for reduc-

ng seated trough cuff SBP in patients with grade 2 or 3
ypertension (�160/�100 mm Hg).

PATIENTS AND METHODS
Study Design

In this Phase IV, multinational, randomized, dou-
ble-blind, double-dummy, active-controlled, parallel-
group study, patients were recruited by study investi-
gators from 102 centers in Bulgaria, China, France,

Georgia, Korea, Romania, Russia, and the United
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States, and the trial was carried out between June 2009
and April 2010. The trial was conducted under the
guidelines set forth by the Declaration of Helsinki and
the International Conference on Harmonisation Har-
monised Tripartite Guideline for Good Clinical Prac-
tice.28 The study protocol was approved by the health
authority and institutional review board or independent
ethics committee in each participating country. Study
participants underwent the informed consent process
prior to any study procedures, as evidenced by their sig-
nature on the informed-consent document.

Following screening and an open-label placebo
run-in period of 1 to 14 days, eligible patients were
randomly assigned in a 2:1 ratio to receive treatment
with a lower-dose SPC of telmisartan/HCTZ 40/12.5
mg or monotherapy with telmisartan 40 mg for 1
week, followed by uptitration to a higher dose T80/
H25 SPC or T80 monotherapy for 6 weeks. Trial med-
ication was taken orally once daily at approximately
the same time each day (between 8 AM and 10 AM). If a
dose was missed, the patient was instructed to take the
next dose as originally scheduled. Patients were in-
structed to bring all trial medication to each clinic visit,
and the investigator assessed medication compliance
by counting the number of returned tablets and com-
paring it with the number of tablets that should have
been taken during the relevant period. Any antihyperten-
sive or concurrent medications known to affect BP, other
than the trial medication, were not permitted during the
study. Following study completion, there was no fol-
low-on study or provision of open-label medication.

Inclusion and Exclusion Criteria
Eligible patients were men or women aged �18

years with grade 2 or 3 hypertension (mean seated
trough cuff systolic BP [SBP] �160 mm Hg and dia-
stolic BP [DBP] �100 mm Hg) at randomization. Pa-
tients could be previously untreated or treated, with
treated patients required to be able to withhold any
current antihypertensive therapy, other than the study
medication, for the purposes of the study, without un-
acceptable health risk, as determined by the treating
clinician and/or investigator.

Exclusion criteria were suspected/known secondary
hypertension; mean seated cuff SBP �200 mm Hg
and/or mean seated cuff DBP �120 mm Hg at baseline
and/or at any time during the trial period; symptomatic
congestive heart failure (New York Heart Association

functional class III or IV); hepatic impairment (eg,
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cholestasis, biliary obstructive disorder, hepatic insuf-
ficiency); severe renal impairment (serum creatinine
�3.0 mg/dL or �265 �mol/L, known creatinine clear-
ance �30 mL/min, or clinical markers of severe renal
impairment); uncontrolled diabetes mellitus (hemoglo-
bin [Hb] A1c �10%); pregnancy, breastfeeding, or pre-
menopause in women of childbearing potential not us-
ing adequate birth control; previous symptoms
characteristic of angioedema during treatment with
ACE inhibitors or ARBs; history of alcohol and/or
other drug dependency within the 6 months prior to
the start of the study; and/or any other condition that
would not allow for the safe completion of the proto-
col. Data from patients who were noncompliant with
study medication were also excluded.

Effectiveness and Safety Profile Evaluations
During study visits, seated pulse and BP were mea-

sured using a standard manual cuff sphygmomanome-
ter or other validated device and using a standardized
procedure (seated trough cuff BP, with cuff size con-
forming with American Heart Association guide-
lines).29 Study visits were scheduled for the start of the
pen-label placebo run-in period; prior to randomization
ie, baseline); after the low-dose treatment period; and at
, 4, and 6 weeks of higher-dose treatment (at �24 hours
20–30 hours] after the administration of the last drug
ose). Measurements were performed on the same arm
nd if possible by the same person at all study visits.

Study visit BP was recorded as the mean of 3 con-
ecutive measurements, taken � 2 minutes apart. Pulse

rate was recorded during the 2-minute interval be-
tween the second and third BP recording. Efficacy end
points were assessed after 2, 4, and 6 weeks of higher-
dose treatment (ie, study weeks 3, 5, and 7).

The primary end point was change from baseline to
final visit (study week 7) in mean SBP. The key pro-
spectively defined, secondary efficacy end points were
change from baseline in mean SBP at weeks 3 and 5.
Other a priori (secondary) efficacy end points after 3, 5,
and 7 weeks of treatment included change from baseline
in mean DBP, the proportions of patients with SBP reduc-
tions of �30 and �40 mm Hg, the proportions of pa-
tients in whom overall BP goal (SBP/DBP �140/�90 mm
Hg) was achieved, the proportions of patients in whom
SBP goal (�140 mm Hg) or DBP goal (�90 mm Hg)
(�130 and �80 mm Hg in patients with diabetes melli-
us) was achieved, the proportions of patients in whom

BP response (�140 mm Hg or a �15-mm Hg reduction)

July 2012
r DBP response (�90 mm Hg or a �10-mm Hg reduc-
ion) was achieved, and the proportions of patients in
ach of two BP-achievement categories (�130/�85 to
140/�90 and �120/�80 to �130/�85 mm Hg).
All adverse events (AEs) were recorded at each study

isit from screening to end of study. AEs volunteered
y patients in response to the question, “How have you
elt since your last clinic visit?” were recorded, accord-
ng to intensity (mild, moderate, or severe) and causal
elationship to the investigational drug (yes or no) as
etermined by the investigator. AEs were classified us-
ng the Medical Dictionary for Regulatory Activities
MedDRA) version 13.0. A physical examination was
arried out and vital signs and medical history assessed
t the start of the study (at screening). Laboratory pa-
ameters were assessed at screening, at randomization
ie, baseline), and at the end of the higher-dose treat-
ent period and included hematology (hemoglobin

nd complete blood count), blood chemistry (alkaline
hosphatase, alanine aminotransferase, aspartate ami-
otransferase, blood urea nitrogen, chloride, choles-
erol, high-density lipoprotein, low-density lipopro-
ein, creatinine kinase, creatinine, glucose, potassium,
odium, total bilirubin, triglycerides, urea, and nitric
cid), urinary pregnancy tests in all women, and HbA1c

screening. All samples were analyzed by a central labora-
tory (Quintiles). Standard 12-lead ECG was obtained at
screening and at the end of the double-blind treatment
period, and recordings were interpreted at the center. If
an AE led to study discontinuation, once that event had
resolved, further follow-up of patients who discontinued
prematurely was at the discretion of the physician.

Study drug compliance was assessed by physical
count of returned trial medication at each visit. Non-
compliance with study medication was defined as com-
pliance of �80% or �120%, with compliance (%)
calculated as the ratio of the number of tablets actually
taken since last tablet dispensation to number of tab-
lets that should have been taken in the same period,
multiplied by 100, during the run-in treatment periods
and between randomization and week 7.

Statistical Analysis
The primary and secondary end points, previously

described, were calculated using the full analysis set
(FAS), defined as randomized patients who took �1
dose of double-blind trial medication, and in whom a
baseline measurement and �1 postdose efficacy mea-

surement during the double-blind treatment period

1615
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Clinical Therapeutics
was available (provided the measurement was taken on
the same arm). The safety profile evaluation was per-
formed on data from all randomized patients who re-
ceived �1 dose of any trial treatment.

Power calculations, based on the findings from 2
previous studies of telmisartan/HCTZ combina-
tions,15,16 showed that a sample size of 804 evaluable
atients (268 for T80 and 536 for T80/H25) would de-
iver 96% power to detect a 4.0–mm Hg difference be-
ween treatments in the reduction from baseline in SBP.

A restricted maximum likelihood–based repeated-
easures approach,30 using baseline and all available

ongitudinal observations at each postbaseline visit
uring the higher-dose treatment phase, was used for
he analysis of the primary end point and the key second-
ry end points of changes from baseline in mean SBP at
and 5 weeks. The model included the fixed, cate-

orical effects of treatment, country, week, and
reatment-by-week interaction, with the continuous
ovariates of mean baseline SBP and baseline-by-
eek interaction. DBP was similarly evaluated using

he same model, with the continuous covariates of
ean baseline DBP and baseline-by-week interac-

ion. An unstructured covariance structure was used
o model within-patient errors. Normality of data
as checked as described in Brown and Prescott.30

The proportions of patients who achieved BP goals
(specific to those with diabetes mellitus, and those
without diabetes mellitus, as defined earlier), BP re-
sponses, and large BP reductions (�30 or �40 mm Hg)
were evaluated using logistic regression with fixed effects
for treatment and country and the respective baseline
value (DBP or SBP) as a covariate. For these a priori di-
chotomous end points, last observation carried forward
was employed to account for missing data. The statistical
method used for the evaluation of BP categories was the
van Elteren test,31 controlling for country.

RESULTS
Patient Characteristics

A total of 1192 patients were screened, and 894
were randomized to treatment; 6 randomized patients
did not receive any treatment (Figure 1). A total of
75% of screened patients were randomized, which
may be compared to the 55% randomization rate of
the previous US studies of this combination.16 Patient
aseline demographic and clinical characteristics were
omparable between treatment groups and are shown

n Table I. The efficacy analyses were performed on data O

1616
rom 285 patients in the T80 group and 573 patients in
he T80/H25 group (FAS); 30 of the treated patients were
ot included in the FAS (9 and 21 patients in each group,
espectively), 29 because they did not have trough BP
alues either at baseline and or while receiving therapy,
nd 1 because the arm used for measurements during
igh dose treatment was different from the arm used for
aseline measurements. The safety analyses were per-
ormed on data from all 888 treated patients (294 and
94 patients, respectively) (mean age, 57.0 years; age
65 years, 25.7%; male, 53.8%; white, 68.0%).
Of the 888 patients who received randomized treat-

ent during the study, 61 (6.8%) were prematurely
iscontinued (25 and 36 patients in the T80 and T80/
25 groups, respectively) due to an AE (9 and 11),
rotocol violation (8 and 12), refusal to take study
rug (4 and 4), loss to follow-up (3 and 6), and other
easons (1 and 3). Compliance with trial medication
as high, with no difference between treatment groups

at least 96.6% of patients took �80% to �120% of
heir trial medication at each visit).

Effectiveness
After 6 weeks of higher-dose treatment, T80/H25

SPC was associated with a significantly reduced ad-
justed mean (SE) SBP/DBP (�37.0 [0.62]/�18.6 [0.38]
mm Hg) compared with T80 monotherapy (�28.5
[0.88]/�15.4 [0.55] mm Hg; adjusted mean difference,
�8.5/�3.2 mm Hg; 95% CIs, �10.6 to �6.4/�4.5 to
�1.9; P � 0.0001) (Figure 2). Within 2 weeks of high-
dose treatment, T80/H25 SPC therapy was associated
with significantly greater reductions in BP compared
with T80 (adjusted mean SBP: �33.3 vs �26.5 mm
Hg; adjusted mean difference, �6.8 mm Hg; 95% CI,
�8.8 to �4.7; P � 0.0001; adjusted mean DBP: �17.0
s �14.4 mm Hg; adjusted mean difference, �2.7 mm
g; 95% CI, �4.0 to �1.4; P � 0.0001). Significantly

reater proportions of patients achieved SBP reduc-
ions of �30 or �40 mm Hg from baseline to week 7
ith T80/H25 SPC therapy compared with T80 mono-

herapy (�30 mm Hg: 67.9% vs 46.7%; odds ratio
OR] � 2.64; 95% CI, 1.95 to 3.58; P � 0.0001; �40
m Hg: 40.5% vs 23.9%; OR � 2.46; 95% CI, 1.75

o 3.45; P � 0.0001) (Figure 3).
Compared with T80 monotherapy at week 7, T80/

25 SPC therapy was associated with a significantly
reater proportion of patients who achieved target
BP/DBP (�140/�90 mm Hg) (55.5% vs 34.7%;

R � 2.39; 95% CI, 1.76–3.26; P � 0.0001) (Figure 4).

Volume 34 Number 7
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Significantly greater proportions of patients also
achieved SBP goal (�140 mm Hg) and DBP goal (�90
mm Hg) with T80/H25 SPC therapy compared with
T80 monotherapy (SBP: 63.4% vs 42.8%; OR � 2.36;
95% CI, 1.74–3.21; P � 0.0001; DBP: 67.9% vs
2.6%; OR � 2.00; 95% CI, 1.46–2.73; P � 0.0001).

Among the 106 (12.4%) of the FAS patients with
edDRA codes suggesting diabetes mellitus or im-

aired glucose tolerance/insulin resistance at baseline,
higher proportion achieved an individual based BP

oal of SBP/DBP �130/�80 mm Hg after 6 weeks of
reatment with T80/H25 SPC therapy compared with
80 monotherapy (16.7% vs 8.8%).
Response rates at week 7 were higher with T80/H25

PC therapy compared with T80 monotherapy (SBP
esponse: 92.0% vs 81.8% [P � 0.0001]; DBP re-
ponse: 84.3% vs 70.9% [P � 0.0001]). After 6 weeks’

higher-dose treatment with T80/H25 SPC therapy,

Assessed for e

Random

Allocated to T80 (n = 295)
Received allocated intervention (n = 294)
Did not receive allocated intervention (noncompliance
of site) (n = 1)

Analyzed (n = 285)
Excluded from analysis (insufficient efficacy data) (n = 9)

Lost to follow-up (n = 3)
Discontinued intervention (n = 22)

Adverse events (n = 9)
Protocol violations (n = 8)
Refusal to take study drug (n = 4)
Other (n = 1)

Figure 1. Patient disposition in this study of the effe
patients with hypertension. H25, hydrochlo
24.1% of patients achieved BP of �130/�85 to �140/

July 2012
�90 mm Hg (from a mean SBP/DBP baseline of 172.2/
104.2 mm Hg), and 23.7% achieved BP of �120/�80
to �130/�85 mm Hg. The corresponding figures with
T80 monotherapy were 20.0% and 12.6%, respec-
tively (from a mean baseline of 173.2/104.5 mm Hg).

Safety Profile
During the placebo run-in-phase, 53 (6.0%) pa-

tients experienced an AE. The most common was head-
ache (1.8%) of mild or moderate intensity. During the
active-treatment phase, T80/H25 SPC therapy was
generally well-tolerated, with rates of AEs similar to
those reported with T80 monotherapy (16.0% vs
17.0%) (Table II). Regardless of causality, the most
common AEs reported in study participants adminis-
tered T80/H25 SPC therapy were dizziness (1.9%) and
nasopharyngitis (1.4%). The incidences of dizziness,
headache, syncope, hypotension, and hypokalemia

ty (n = 1192)

 = 894)

Allocated to T80/H25 (n = 599)
Received allocated intervention (n = 594)
Did not receive allocated intervention (noncompliance
of site) (n = 5)

Analyzed (n = 573)
Excluded from analysis (insufficient efficacy data,
1 because the arm used for BP measurements at
visit 7, 6 and 5 was different from the arm used for
baseline measurements) (n = 21)

Lost to follow-up (n = 6)
Discontinued intervention (n = 30)

Adverse events (n = 11)
Protocol violations (n = 12)
Refusal to take study drug (n = 4)
Other (n = 3)

Excluded (n = 298)
(did not meet eligibility criteria)

f telmisartan with or without hydrochlorothiazide in
iazide 25 mg; T80, telmisartan 80 mg.
ligibili

ized (n

cts o
roth
were low and similar with T80/H25 SPC therapy and
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T80 monotherapy (1.9% vs 1.0%, 0.5% vs 2.1%,
0.5% vs 0%, 0.3% vs 0%, and 0.2% vs 0%, respec-

Table I. Baseline characteristics of the patients in thi
chlorothiazide in hypertension.*

Characteristic

Demographic
Age, y, mean (SD)

�65 y, no. (%)
Male sex, no. (%)
Race, no. (%)

White
Asian
Black/African American
Other

Clinical, mean (SD)
Trough SBP, mm Hg† 1
Trough DBP, mm Hg† 1
BMI, kg/m2

BMI �30 kg/m2, no. (%)

History, no. (%)
Duration of diagnosed hypertension

�1 y
�1 to �5 y
�5 to �10 y
�10 y

Current smoker
Evidence of diabetes or impaired glucose
tolerance/insulin resistance

Medical history, no. (%)
�1 Previous antihypertensive
Antihypertensives

ACE inhibitor
Diuretic
ARB
�-blocker
CCB
Other

ACE � angiotensin-converting enzyme; ARB � angiotensin
channel blocker; DBP � diastolic blood pressure; H12.5 � h
SBP � systolic blood pressure; T40 � telmisartan 40 mg; T
*No significant between-group differences were found.
†Based on treated patients who provided a trough baseline
tively). The majority of AEs reported after uptitration

1618
were of mild to moderate intensity. Mild AEs were
reported in 29 (10.0%) and 55 (9.4%); moderate AEs,

y of the effects of telmisartan with or without hydro-

0
294)

T80/H25
(n � 594)

All Patients
(N � 888)

(11.9) 56.8 (11.3) 57.0 (11.5)
(28.6) 144 (24.2) 228 (25.7)
(57.5) 309 (52.0) 478 (53.8)

(70.1) 398 (67.0) 604 (68.0)
(19.4) 133 (22.4) 190 (21.4)
(10.5) 62 (10.4) 93 (10.5)
0 1 (0.2) 1 (0.1)

(9.4) 172.3 (9.7) 172.6 (9.6)
(5.0) 104.3 (4.9) 104.3 (4.9)
(5.6) 29.6 (5.4) 29.4 (5.5)
(38.8) 245 (41.2) 359 (40.4)

(15.0) 99 (16.7) 143 (16.1)
(26.5) 170 (28.6) 248 (27.9)
(23.8) 147 (24.7) 217 (24.4)
(34.7) 178 (30.0) 280 (31.5)
(25.9) 135 (22.7) 211 (23.8)
(11.9) 74 (12.5) 109 (12.3)

(81.3) 497 (83.7) 736 (82.9)

(37.4) 212 (35.7) 322 (36.3)
(36.7) 224 (37.7) 332 (37.4)
(25.5) 164 (27.6) 239 (26.9)
(25.5) 128 (21.5) 203 (22.9)
(25.2) 198 (33.3) 272 (30.6)
(4.4) 24 (4.0) 37 (4.2)

ceptor blocker; BMI � body mass index; CCB � calcium
hlorothiazide 12.5 mg; H25 � hydrochlorothiazide 25 mg;
elmisartan 80 mg.
s stud

T8
(n �

57.6
84

169

206
57
31

73.3
04.5
29.1
114

44
78
70

102
76
35

239

110
108

75
75
74
13

II re
ydroc

80 � t

value.
in 19 (6.6%) and 35 (6.0%); and severe AEs, in 1
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(0.3%) and 4 (0.7%) of patients who received T80 and
T80/H25 SPC therapy, respectively. The severe event
in the T80 group was hypertension, and the severe
events in the T80/25 group were hypertension, erectile
dysfunction, increased blood creatinine phosphoki-
nase-MB, and contusion.

The frequencies of patients who experienced AEs
that were assessed by the investigator as related to the
study drug were low in both treatment groups (4.6% vs
2.8%). The most frequent treatment-related AE in pa-
tients receiving T80 monotherapy was hypertension
(1.0%). The most frequent treatment-related AEs in pa-
tients receiving T80/H25 SPC therapy were dizziness
(0.7%) and pollakiuria (0.7%), followed by syncope
(0.5%) and increased blood uric acid (0.5%), none of
which were reported in the T80 monotherapy group.

The incidences of AEs that led to treatment discon-
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C

Figure 2. Reductions in mean seated trough cuff systolic
for baseline SBP/DBP as a covariate (A and
weeks (C and D; dotted lines represent recom
with telmisartan with or without hydrochlor
*P � 0.0001 versus T80. For SBP and DBP, P
12.5 mg; H25, hydrochlorothiazide 25 mg; T
tinuation were also low with both T80/H25 SPC ther-
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apy and T80 monotherapy (1.0% and 2.8%, respec-
tively). No serious AEs or deaths were reported during
the high-dose treatment phase. One patient (receiving
T40 prior to titration) was hospitalized for epilepsy,
and another patient (during the posttreatment period)
was hospitalized for acute pyelonephritis. Both pa-
tients recovered, and the study investigators assessed
these serious AEs as not treatment-related.

DISCUSSION
The results of this large, randomized, clinical study
document the use of T80/H25 SPC as an initial treat-
ment in patients with moderate to severe hypertension
(SBP/DBP �160/�100 mm Hg). Compared with T80
monotherapy, T80/H25 SPC was associated with sig-
nificantly reduced SBP/DBP after 6 weeks of treatment.

White et al,17 who investigated this SPC in patients
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line, 154.4/101.7 mm Hg), reported a mean SBP reduc-
tion of �24.5 mm Hg. The difference in the results re-
ported here likely reflects the greater severity of
hypertension at baseline in the patients in the present
study (mean SBP/DBP, 172.2/104.2 mm Hg). However,
in both studies, DBP was reduced by �18 mm Hg. As
with any trial, the study population did not include pa-
tients with certain conditions (eg, heart failure, uncon-
trolled diabetes mellitus) that could be eligible for treat-
ment with this SPC, and any extrapolation of these results
beyond the population studied must be performed with
caution.

The extent of BP reduction achieved with T80/H25
SPC was not only statistically significant but also clin-
ically relevant, as SBP/DBP reductions of as little as 2/1
mm Hg may reduce the risk for stroke and myocardial
infarction by 7% to 10%.32 A number of large clinical
utcomes studies, including Antihypertensive and Lip-

d-Lowering Treatment to Prevent Heart Attack Trial
ALLHAT)33 and Valsartan Antihypertensive Long-

term Use Evaluation (VALUE),34 have reported that
reater reductions in BP are associated with significant
eductions in CV and cerebrovascular morbidity.33–38

Another important finding from the present study
was that the decrease in BP with the T80/H25 SPC
occurred relatively early on after the initiation of treat-
ment, with statistical significance being achieved after
2 weeks of uptitration to higher-dose therapy and
maintained throughout the study. The early response
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Figure 3. Proportions of patients with mean seated
trough cuff systolic blood pressure reduc-
tions of �30 or �40 mm Hg after 7 weeks
of treatment with telmisartan 80 mg (T80)
with or without hydrochlorothiazide 25
mg (H25) in patients with moderate to se-
vere hypertension. *P � 0.0001 versus T80.
in both groups may in part reflect rebound hyperten-
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sion in the placebo washout period and the 1-week
lower-dose treatment period; however, the treatment
difference likely reflects the added effect of combina-
tion therapy. This early reduction may be beneficial in
reducing the time-exposure to uncontrolled hyperten-
sion, particularly among patients at high CV risk,34

such as those with substantially elevated BP included in
the present study. Findings from the VALUE trial sup-
port the benefits of achieving BP goal within a few
weeks of treatment to decrease CV events.34

At the end of the study period, the rate of attainment
of BP goal SBP/DBP �140/�90 mmHg was greater in
the T80/H25 SPC group versus the T80 monotherapy
group. Furthermore, the number of patients with SBP
reductions of �30 or �40 mm Hg was also greater
following T80/H25 SPC therapy versus T80 mono-
therapy. Importantly, more than half of patients in the
T80/H25 group achieved the BP goals of SBP/DBP
�140/�90 mm Hg, SBP �140 mm Hg, and/or DBP
�90 mm Hg by the end of the 7-week treatment pe-
riod, which was significantly higher than the propor-
tions that achieved these goals with T80 monotherapy.
With T80/H25 SPC therapy, the rates of patients
within BP categories were different compared with
T80 therapy, with more patients achieving lower BP
categories (�130/�85 to �140/�90 mm Hg and
�120/�80 to �130/�85 mm Hg) after 6 weeks of
treatment with T80/H25 SPC compared with T80.
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with telmisartan 80 mg (T80) with or
without hydrochlorothiazide 25 mg
(H25) in patients with moderate to severe
hypertension. *P � 0.0001 versus T80.
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A number of studies have investigated the effects of
combination therapy on hypertension in black or
Asian populations.39–45 Although the current study in-
luded high proportions of black (10.5%), Asian
�21%), and obese patients (�40%), further sub-
roup analyses are needed to establish the beneficial
ffects of T80/H25 SPC in these specific subpopula-
ions with moderate to severe hypertension. On analy-
es of patients with evidence of diabetes mellitus or
mpaired glucose tolerance/insulin resistance in the
resent study, twice as many were likely to achieve
heir BP goal of SBP/DBP �130/�80 mm Hg if they
eceived the T80/H25 SPC rather than T80 mono-
herapy. These findings support those from previous
tudies, which have reported similar beneficial effects
n BP with combination treatment, compared with
onotherapy, in patients with diabetes mellitus and
ncontrolled or moderate hypertension.18,40

In addition to improved efficacy, SPCs may be more
convenient, by simplifying the treatment regimen and
improving medication adherence, and may cost less
than the sum of individual components used in free-
dose combination.1,25,26 However, given that hyper-

Table II. Tolerability of telmisartan with or without h
are number (%) of patients.

Parameter
T40

(n � 294)

Any AE 26 (8.8)
�1 TRAE‡ 11 (3.7)
AE leading to discontinuation 1 (0.3)
AE (�1% incidence)

Headache 6 (2.0)
Pollakiuria 5 (1.7)
Anxiety 2 (0.7)
Nasopharyngitis 2 (0.7)
Hypertension 0
Upper respiratory tract infection 0
Dizziness 0

AE � adverse event; H12.5 � hydrochlorothiazide 12.5 mg
T80 � telmisartan 80 mg; TRAE � treatment-related advers
*Patients received T40 or T40/H12.5 for 1 week and T80 or
†No significant between-group differences were found.
‡Reasonable causal relationship (yes/no) as deemed by the
§This AE was severe in 1 patient in this group.
tension is a chronic condition and requires long-term

July 2012
management, it is also important that SPC therapies be
generally well-tolerated. Combinations involving
ARBs may be advantageous because of their favorable
safety and tolerability profiles.24 In this study, rela-
ively few AEs were reported in the 1-week lower-dose
hase. In the 6-week higher-dose phase, the overall
requencies of AEs were similar between T80 mono-
herapy and T80/H25 combination, and this finding is
onsistent with the safety profile previously reported for
80/H25 SPC by White et al17 in their study in patients
ith mild to moderate hypertension. Although the pres-

nt study and that of White et al were not placebo con-
rolled, previous pooled analyses of AEs of combinations
f telmisartan with HCTZ 12.5 mg have reported the
revalence of AEs such as dizziness and headache and the
ates of discontinuation due to AEs to be similar to those
ith placebo, while the rates of treatment-related hyper-
ricemia and hypokalemia were �0.1%.46

CONCLUSIONS
T80/H25 SPC therapy was associated with significant
additional BP reductions in SBP and DBP over those
provided by T80 monotherapy, and with improved hy-

chlorothiazide* in patients with hypertension.† Data

T80
(n � 289)

T40/H12.5
(n � 594)

T80/H25
(n � 586)

49 (17.0) 42 (7.1) 94 (16.0)
8 (2.8) 12 (2.0) 27 (4.6)
8 (2.8) 5 (0.8) 6 (1.0)

6 (2.1) 6 (1.0) 3 (0.5)
0 3 (0.5) 5 (0.9)

5 (1.7) 0 1 (0.2)
2 (0.7) 2 (0.3) 8 (1.4)
4 (1.4)§ 1 (0.2) 1 (0.2)§

4 (1.4) 0 3 (0.5)
3 (1.0) 8 (1.3) 11 (1.9)

� hydrochlorothiazide 25 mg; T40 � telmisartan 40 mg;
t.

H25 for 6 weeks.

igator.
ydro

; H25
e even
T80/

invest
pertension response rates and individualized goal at-
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tainment in these patients with grade 2 or 3 hyperten-
sion. T80/H25 SPC and the T80 monotherapy were
both found to be well tolerated in the present study.
These findings suggest that T80/H25 SPC was effective
and well-tolerated as an initial treatment in patients
with moderate to severe hypertension.
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