
© 2013 Zhu et al, publisher and licensee Dove Medical Press Ltd. This is an Open Access article  
which permits unrestricted noncommercial use, provided the original work is properly cited.

Integrated Blood Pressure Control 2013:6 1–14

Integrated Blood Pressure Control

Efficacy and tolerability of a single-pill combination 
of telmisartan 80 mg and hydrochlorothiazide 
25 mg according to age, gender, race, hypertension 
severity, and previous antihypertensive use: 
planned analyses of a randomized trial

Dingliang Zhu1

Harold Bays2

Pingjin Gao1

Michaela Mattheus3

Birgit Voelker3

Luis M Ruilope4

1Shanghai Ruijin Hospital, Shanghai, 
People’s Republic of China; 2Louisville 
Metabolic and Atherosclerosis 
Research Center Inc, Louisville, 
KY, USA; 3Boehringer Ingelheim 
International GmbH, Ingelheim, 
Germany; 4Hospital 12 de Octubre, 
Madrid, Spain

Correspondence: Dingliang L Zhu 
Shanghai Institute of Hypertension,  
197 Ruijin 2nd Road, Shanghai 200025, 
People’s Republic of China 
Tel +86 21 5465 4498 
Fax +86 21 5465 4498 
Email zhudingliang@sibs.ac.cn

Background: The purpose of this work was to describe the efficacy and safety of a telmisar-

tan 80 mg + hydrochlorothiazide 25 mg (T80/H25) single-pill combination therapy in patients 

with moderate-severe hypertension (mean seated trough cuff systolic blood pressure [BP] 

$ 160 mmHg and diastolic BP $ 100 mmHg) in specific patient subpopulations.

Methods: This was a planned analysis of a double-blind, multicenter, parallel-group trial that 

demonstrated the superiority of a single-pill combination of T80/H25 versus T80 monotherapy in 

terms of systolic BP change from baseline to week 7. Subpopulations included older (aged $ 65 

years) versus younger, gender, race, hypertension severity, and prior antihypertensive therapy. 

Endpoints were change from baseline in mean seated trough cuff systolic and diastolic BP, 

proportion of patients achieving their BP goal (systolic/diastolic BP , 140/90 mmHg), and 

proportion of patients attaining systolic BP reductions of .30 mmHg and .40 mmHg.

Results: Across all subgroups, the T80/H25  single-pill combination provided consistently 

greater systolic and diastolic BP reductions than T80 and more patients had systolic BP reduc-

tions of .30 mmHg. In the T80 and T80/H25 groups, BP control was achieved in 34.1% and 

48.8% of men, 35.5% and 62.7% of women, 34.5% and 56.6% of Asians, 22.6% and 38.6% 

of blacks, 36.7% and 57.8% of whites, 36.9% and 57.5% of patients , 65 years, 29.3% and 

49.3% $65 years, 44.2% and 66.2% of those with grade 2 hypertension, 20.4% and 39.4% 

of those with grade 3 hypertension, 38.9% and 53.2% of previously untreated patients, 38.1% 

and 62.5% of patients previously treated with one antihypertensive, and 29.7% and 48.9% of 

patients previously treated with two or more antihypertensive agents respectively. Treatment 

was generally well tolerated across the patient subgroups.

Conclusion: The T80/H25 single-pill combination provides consistent BP reductions and higher 

goal attainment rates versus T80 across a range of hypertensive patient subgroups, which are 

likely to have a positive impact on patients’ cardiovascular risk.

Keywords: grade 2 and 3 hypertension, age, race, gender, telmisartan, hydrochlorothiazide

Introduction
Antihypertensive monotherapy is often ineffective in achieving adequate blood pressure 

(BP) control. Elevated BP often has a multifactorial cause, which may not be addressed 

through single-agent therapy, and the initial BP-lowering effects of monotherapy 

may be opposed by reflex counter-regulatory mechanisms.1,2 While clinicians often 

begin treatment of patients with mild (grade 1) hypertension by prescribing a single 
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antihypertensive agent, data suggest that at least 75% of 

patients with hypertension will require combination therapy 

in order to reach BP goals recommended by the guidelines.1,3 

This contributes to the advice within current clinical guide-

lines that, for many patients, more than one antihypertensive 

agent is usually required in order to achieve the goal of 

systolic/diastolic BP , 140/90 mmHg.4,5

Scientific rationale exists for using antihypertensive 

agents having complementary mechanisms of action in 

combination.1,2 Coadministration of appropriate antihyper-

tensive agents can both improve levels of BP control and 

reduce cardiovascular events,6 and combination therapy may 

offer improved tolerability and safety compared with high-

dose monotherapy.1 Furthermore, single-pill combination 

dosing is simplified and can improve long-term adherence 

with treatment.1,7

The use of an angiotensin II receptor blocker plus a thiazide 

diuretic is a combination therapy for the management of hyper-

tension that is endorsed in current international guidelines.4,5 

Several large-scale randomized trials in patients with stages 1 

and 2 hypertension have demonstrated the antihypertensive 

efficacy of once-daily telmisartan-hydrochlorothiazide combi-

nations, with evidence of greater 24-hour BP control, achieved 

with favorable tolerability.8 A recently reported international, 

double-blind, double-dummy study showed that, compared 

with telmisartan 80 mg (T80) alone, initial treatment with 

a single-pill combination of T80  mg/hydrochlorothiazide 

(H25) mg (T80/H25) provided significant reductions in BP 

after 2 weeks of treatment and higher BP goal attainment in 

patients with moderate-to-severe hypertension.9

Despite the widespread use of combination treatment with 

an angiotensin II receptor blocker and hydrochlorothiazide, 

there are few prospective assessments of how the efficacy 

and tolerability of these combinations vary among different 

demographic groups. Prior evidence indicates that hyperten-

sion severity at baseline and duration of hypertension can 

affect BP goal attainment,9–11 and that ethnic and age-related 

variations in the response to antihypertensive treatment also 

exist.12,13 Our recently reported study9 comprised a large and 

diverse patient population and provides an opportunity for 

subanalysis of the response to a single-pill combination of 

T80/H25 within these different patient subpopulations. This 

prospectively defined analysis describes the efficacy of a 

single-pill combination of T80/H25 according to specific 

patient subpopulations, based on age, gender, race, prior 

antihypertensive treatment history, and stages and severities 

of baseline hypertension, with additional post hoc analyses 

of safety and tolerability in these subpopulations.

Patients and methods
Study design
This was an international, multicenter, 7-week, Phase IV, 

randomized, double-blind, double-dummy, active-controlled, 

parallel-group, forced-titration study in patients with 

grade 2 or 3 hypertension (ClinicalTrials.gov registration: 

NCT00926289). The design has been described in detail 

elsewhere.9 In brief, after an open-label, placebo run-in 

treatment period of 1–14  days, patients were randomized 

to double-blind treatment with T40/H12.5 single-pill com-

bination therapy or T40 monotherapy for one week, before 

being uptitrated to the target dose of T80/H25  single-pill 

combination therapy or T80 alone, respectively, for the 

remaining 6 weeks of the study. The trial was conducted 

under guidelines set forth in the Declaration of Helsinki 

(1996) and the International Conference on Harmonisation 

Tripartite Harmonised Guideline for Good Clinical Practice, 

and was approved by the health authority of each country 

and by the institutional review board or independent ethics 

committee of each center. Study participants provided their 

written informed consent.

Patients
Eligible patients included those with grade 2 or 3 hypertension 

(defined as mean seated trough cuff systolic BP $ 160 mmHg 

and diastolic BP $  100  mmHg) who met the inclusion 

criteria as described in the primary study publication. They 

were recruited at 102 participating centers in eight countries 

(Bulgaria, China, France, Georgia, Romania, Russia, South 

Korea, and the US).9

Patients were evaluated at baseline for demographic 

characteristics that allowed for the analysis of data according 

to specific patient subpopulations: older ($65 years) versus 

younger, men versus women, race (black, white, Asian), 

baseline hypertension severity (moderate [grade 2] defined 

as 160–179/100–109 mmHg versus severe [grade 3] defined 

as $180–199/110–119 mmHg), and prior antihypertensive 

treatment history (no prior antihypertensive therapy, one prior 

antihypertensive therapy, two or more prior antihypertensive 

therapies).

Efficacy and safety evaluations
At each scheduled study visit, seated trough cuff BP was mea-

sured approximately 24 (20–30) hours after last study drug 

intake, using a standard manual cuff sphygmomanometer 

or other validated device. Three consecutive measurements, 

taken approximately 2 minutes apart, were recorded and the 

average calculated.
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Blood pressure measurements were performed at 

screening, at the start of the open-label placebo run-in treat-

ment period, at the end of the run-in treatment period prior 

to randomization (ie, at baseline), and after one, 3, 5, and 

7 weeks of double-blind treatment.

Efficacy endpoints were assessed at weeks 3, 5, and 7 and 

included the primary endpoint measure of change from baseline 

to the final visit (week 7) in mean seated trough cuff systolic 

BP. Other secondary endpoints included change from baseline 

to final visit in mean seated trough cuff diastolic BP, the pro-

portion of patients achieving their systolic BP goal (defined 

as a mean seated trough cuff systolic BP , 140 mmHg), the 

proportion of patients achieving diastolic BP goal (defined 

as a mean seated trough cuff diastolic BP  ,  90 mmHg), 

the proportion of patients achieving their overall BP goal 

(defined as a mean seated trough cuff systolic/diastolic 

BP , 140/90 mmHg), the proportion of patients with a mean 

seated trough cuff systolic BP reduction of .30 mmHg, and 

the proportion of patients with mean seated trough cuff systolic 

BP reduction of .40 mmHg, the proportion of patients with 

systolic BP response (systolic BP , 140 mmHg or a reduction 

of $15 mmHg), as well as the proportion of patients with a 

diastolic BP response (diastolic BP , 90 mmHg or a reduction 

of $10 mmHg), all determined at week 7.

All adverse events that occurred throughout the study 

period were recorded and classified according to the Medical 

Dictionary for Regulatory Activities version 13.0, with 

intensity and causal relationship to study drug determined 

by the investigator. Treatment discontinuations and serious 

adverse events were also recorded.9 Laboratory tests were 

conducted at screening, randomization, and at the final study 

visit. To ensure standardization in laboratory parameters, all 

blood samples were analyzed by a central laboratory.

Statistical analysis
The efficacy analyses were performed on the full analysis 

set, which was defined as 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 high-dose double-blind 

treatment period were available (with the proviso that the 

measurements were taken on the same arm).9 Safety analysis 

was performed on all randomized patients who received at 

least one dose of the allocated treatment.

These analyses were not powered per se to examine 

the antihypertensive efficacy of the single-pill combination 

T80/H25 versus T80 in the five different patient subpopula-

tions and to test for treatment-by-subgroup interactions, nor 

were statistical models utilized to determine independence 

of these subgroups. For example, the white patients could 

be either ,65 years or older, either male or female, with 

either grade 2 or 3 hypertension at randomization, and with 

different treatment histories. Finally, these analyses did not 

employ multiplicity adjustments.

A restricted maximum likelihood-based repeated-

measures approach, using baseline and all available 

longitudinal observations at each postbaseline visit during 

the high-dose treatment phase was used for analysis of the 

primary endpoint as well as the change from baseline in 

diastolic BP. The model included the fixed, categorical 

effects of treatment, country, week, and treatment-by-week 

interaction, subgroup, and treatment-by-subgroup interac-

tion, with the continuous covariates of baseline mean seated 

trough cuff systolic BP or diastolic BP and baseline-by-week 

interaction. An unstructured covariance structure was used 

to model within-patient errors. The difference in treatments 

(T80/H25 versus T80) with a 95% confidence interval (CI) 

was calculated for each subgroup.

Blood pressure goal rates, BP responses, and great sys-

tolic BP reductions (.30 or .40 mmHg) were evaluated 

using logistic regression, with fixed effects for treatment, 

country, subgroup, treatment-by-subgroup interaction, and 

the respective baseline value (diastolic BP or systolic BP) 

as a covariate. For these dichotomous endpoints, last trough 

observation carried forward was used to account for missing 

data. Odds ratios (ORs) with 95% CIs were calculated for 

the effect of T80/H25 versus T80 monotherapy in the differ-

ent patient subpopulations. For both the described analyses, 

P values were calculated for the interaction of subgroup and 

treatment.

Results
Patient baseline characteristics
The baseline characteristics of the entire cohort of 888 patients 

randomized and treated in the study have been described pre-

viously elsewhere.9 Baseline BP characteristics of different 

patient subpopulations according to treatment group are 

shown in Table 1. Within the 858 patients in the full analy-

sis set, 515 had grade 2 hypertension and 339 had grade 3 

hypertension and most patients had received at least one 

prior antihypertensive therapy. No marked imbalances were 

found between the two treatment groups across the different 

patient subpopulations. Grade 3 hypertension was recorded 

in approximately 40% of all patients, but grade 3 hyperten-

sion was noted at a higher rate in the relatively small black 

subpopulation, where 86% had BP $ 180/110 mmHg.
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Table 1 Baseline BP characteristics in the different patient 
subpopulations (based on full analysis set)

T40/T80 T40 + H12.5/ 
T80 + H25

Males (n = 164) (n = 297)
  Mean ± SD SBP/DBP, mmHg 173.2 ± 9.0/ 

104.6 ± 5.0
172.0 ± 9.6/ 
104.7 ± 5.0

  Rangea SBP/DBP, mmHg 160–195/92–118 143–198/91–119
Females (n = 121) (n = 276)
  Mean ± SD SBP/DBP, mmHg 173.1 ± 9.8/ 

104.3 ± 5.0
172.5 ± 9.7/ 
103.8 ± 4.6

  Rangea SBP/DBP, mmHg 155–197/95–119 131–211/87–118

Age , 65 years (n = 203) (n = 435)

  Mean ± SD SBP/DBP, mmHg 172.9 ± 9.5/ 
104.9 ± 5.2

171.5 ± 9.8/ 
104.6 ± 5.1

  Rangea SBP/DBP, mmHg 160–197/95–119 131–211/87–119

Age $ 65 years (n = 82) (n = 138)

  Mean ± SD SBP/DBP, mmHg 173.9 ± 9.0/ 
103.4 ± 4.2

174.5 ± 9.1/ 
103.0 ± 3.9

  Rangea SBP/DBP, mmHg 155–194/92–115 156–198/94–116
Grade 2 hypertension (n = 172) (n = 343)
  Mean ± SD SBP/DBP, mmHg 167.7 ± 5.4/ 

103.0 ± 2.5
166.8 ± 5.1/ 
103.0 ± 2.4

  Rangea SBP/DBP, mmHg 155–180/92–109 160–180/98–109
Grade 3 hypertension (n = 113) (n = 226)
  Mean ± SD SBP/DBP, mmHg 181.5 ± 7.8/ 

106.7 ± 6.7
181.0 ± 7.8/ 
106.4 ± 6.3

  Rangea SBP/DBP, mmHg 160–197/95–119 160–211/95–119
Black (n = 31) (n = 57)
  Mean ± SD SBP/DBP, mmHg 182.3 ± 7.0/ 

105.8 ± 6.8
180.7 ± 9.3/ 
104.3 ± 6.0

  Rangea SBP/DBP, mmHg 160–193/95–118 161–211/95–118
White (n = 199) (n = 386)
  Mean ± SD SBP/DBP, mmHg 172.5 ± 8.8/ 

104.0 ± 4.6
171.6 ± 9.1/ 
103.9 ± 4.5

  Rangea SBP/DBP, mmHg 155–194/92–119 131–198/87–119
Asian (n = 55) (n = 129)
  Mean ± SD SBP/DBP, mmHg 170.3 ± 9.7/ 

105.5 ± 4.9
170.3 ± 9.6/ 
105.3 ± 5.1

  Rangea SBP/DBP, mmHg 160–197/99–117 160–195/97–119
No prior antihypertensives (n = 54) (n = 94)
  Mean ± SD SBP/DBP, mmHg 172.0 ± 9.7/ 

105.3 ± 5.4
171.7 ± 11.0/ 
104.9 ± 5.3

  Rangea SBP/DBP, mmHg 160–197/95–119 143–198/91–117
One prior antihypertensive (n = 113) (n = 248)
  Mean ± SD SBP/DBP, mmHg 171.8 ± 9.0/ 

103.4 ± 3.9
170.7 ± 9.4/ 
104.3 ± 4.8

  Rangea SBP/DBP, mmHg 155–193/92–117 131–211/87–119

$2 prior antihypertensives (n = 118) (n = 231)

  Mean ± SD SBP/DBP, mmHg 175.0 ± 9.3/ 
105.1 ± 5.5

174.1 ± 9.0/ 
104.0 ± 4.7

  Rangea SBP/DBP, mmHg 161–195/95–118 144–193/87–119

Note: aMinimum to maximum.
Abbreviations: BP, blood pressure; DBP, diastolic blood pressure; H12.5, 
hydrochlorothiazide 12.5 mg; H25, hydrochlorothiazide 25 mg; SBP, systolic 
blood pressure; SD, standard deviation; T40, telmisartan 40 mg; T80, telmisartan 
80 mg.

Efficacy
Across the entire study population, at week 7, single-pill T80/

H25 combination therapy significantly reduced the adjusted 

mean ± standard error seated trough cuff systolic/diastolic 

BP from baseline (−37.0  ±  0.62/−18.6 ± 0.38 mmHg) as 

compared with T80  monotherapy (−28.5 ± 0.88/−15.4  ± 

0.55 mmHg [adjusted mean difference −8.5/−3.2  mmHg; 

95% CI −10.6, −6.4/−4.5, −1.9; P , 0.0001]) and allowed 

more patients to achieve the BP target of systolic/diastolic 

BP , 140/90 mmHg (55.5% versus 34.7%; OR, 2.39; 95% 

CI 1.76, 3.26; P , 0.0001).9

The adjusted mean reductions in systolic/diastolic BP 

from baseline according to treatment group and patient sub-

populations are given in Table 2, with treatment differences 

(including 95% CI) for the T80/H25 single-pill combination 

versus T80, with regard to changes in systolic BP and dia-

stolic BP from baseline depicted in Figure 1. The ORs and 

95% CIs for BP goal rates, and for the proportion of patients 

achieving systolic BP reductions .30 or .40 mmHg, for 

treatment with the T80/H25 single-pill combination versus 

T80  in the different patient subpopulations, are shown in 

Figures 2 and 3, respectively.

Responses to treatment were, in general, similar in the 

different populations. Descriptions of results according to 

different subpopulations follow (except where specified, 

there were no statistically significant interactions [defined 

as an interaction P value  ,  0.05] between subgroup and 

treatment outcomes). Any reported statistically significant 

interactions should be regarded as quantitative rather than 

qualitative interactions.

Gender
In general, men and women did not have significant differ-

ences with regard to BP reductions (Table 2, Figures 1 and 2), 

with a single-pill combination of T80/H25 providing more 

effective systolic/diastolic BP reductions than T80 (adjusted 

mean treatment difference: in men, −6.9/−3.0 mmHg; 95% 

CI −9.6, −4.3/−4.7, −1.4; in women, −9.9/−3.2  mmHg; 

95% CI −12.7, −7.0/−5.0, −1.4). Among men, BP control 

was achieved by 34.1% and 48.8% in the T80 and T80/H25 

single-pill combination groups, respectively. Among women, 

BP control was achieved in 35.5% and 62.7% in the T80 

and T80/H25 single-pill combination groups, respectively. 

Altogether, 60.9% of men and 75.4% of women achieved a 

systolic BP reduction . 30 mmHg with the T80/H25 single-

pill combination (P = 0.0171 for interaction, Figure 3). In 

the T80/H25 single-pill combination group, a systolic BP 
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Table 2 Systolic and diastolic BP reductions (mmHg) from baseline to week 7 in overall patient population and different patient 
subpopulations in the full analysis set

Adjusted mean SBP/DBP reductions Adjusted mean treatment difference  
of T80/H25 versus T80 (95% CI)

T80 T80/H25 SBP DBP

Overall population -28.5/-15.4 -37.0/-18.6 -8.5 (-10.6, -6.4) -3.2 (-4.5, -1.9)
Gender
  Males -27.4/-14.5 -34.4/-17.6 -6.9 (-9.6, -4.3) -3.0 (-4.7, -1.4)
  Females -30.0/-16.6 -39.8/-19.7 -9.9 (-12.7, -7.0) -3.2 (-5.0, -1.4)
Age
  ,65 years -29.1/-14.8 -37.7/-18.6 -8.6 (-11.0, -6.2) -3.8 (-5.3, -2.3)
  $65 years -26.9/-16.9 -34.6/-18.7 -7.7 (-11.4, -4.1) -1.8 (-4.1, 0.5)
Hypertension severity
  Grade 2 -30.3/-17.1 -37.2/-19.6 -6.8 (-9.4, -4.3) -2.5 (-4.1, -1.0)
  Grade 3 -25.7/-12.7 -37.0/-17.1 -11.3 (-14.4, -8.3) -4.5 (-6.4, -2.6)
Racial group
  Black -27.4/-10.2 -38.8/-13.9 -11.3 (-17.1, -5.6) -3.8 (-7.3, -0.2)
  White -30.0/-15.5 -37.8/-18.3 -7.7 (-10.2, -5.3) -2.7 (-4.2, -1.2)
  Asian -24.6/-16.3 -34.3/-21.1 -9.7 (-13.9, -5.5) -4.8 (-7.4, -2.2)
Prior antihypertensives
 N one -29.8/-17.8 -37.6/-18.7 -7.7 (-12.2, -3.3) -0.9 (-3.6, 1.9)
  1 -30.3/-15.8 -38.3/-19.2 -8.0 (-11.1, -5.0) -3.4 (-5.3, -1.5)
  $2 -26.1/-13.9 -35.3/-17.9 -9.2 (-12.2, -6.2) -4.0 (-5.9, -2.1)

Abbreviations: BP, blood pressure; CI, confidence interval; DBP, diastolic blood pressure; H25, hydrochlorothiazide 25 mg; SBP, systolic blood pressure; T80, telmisartan 80 mg.

response was seen in 90.2% of men and 93.8% of women, 

and a diastolic BP response was seen in 81.5% of men and 

87.3% of women.

Age
Younger and older study participants did not show sig-

nificant differences with regard to BP reductions (Table 2, 

Figures 1 and 2). In both age groups, the T80/H25 single-pill 

combination provided more effective systolic/diastolic BP 

reductions than T80 (adjusted mean treatment difference: 

in patients ,  65 years, −8.6/−3.8 mmHg; 95% CI −11.0, 

−6.2/−5.3, −2.3; in patients $  65 years, −7.7/−1.8 mmHg; 

95% CI −11.4, −4.1/−4.1, 0.5). Among patients , 65 years, 

BP control was achieved by 36.9% and 57.5% in the T80 and 

T80/H25 single-pill combination groups, respectively. Among 

patients $ 65 years, BP control was achieved by 29.3% and 

49.3% in the T80 and T80/H25 single-pill combination groups, 

respectively. Altogether, 70.1% of those aged , 65 years 

and 60.9% of those aged $ 65 years achieved a systolic BP 

reduction .  30 mmHg with the T80/H25 single-pill com-

bination (Figure 3). In the T80/H25 single-pill combination 

group, a systolic BP response was seen in 92.6% of those 

aged , 65 years and in 89.9% of those aged $ 65 years, 

and a diastolic BP response was seen in 84.1% of those aged 

, 65 years and in 84.8% of those aged $ 65 years.

Hypertension severity
In patients with grade 2 and 3 hypertension, the T80/H25 

single-pill combination provided more effective systolic/

diastolic BP reductions than T80  monotherapy (adjusted 

mean treatment difference: in patients with grade 2 hyper-

tension −6.8/−2.5 mmHg; 95% CI −9.4, −4.3/−4.1, −1.0; 

in patients with grade 3 hypertension −11.3/−4.5 mmHg; 

95% CI −14.4, −8.3/−6.4, −2.6). The reductions in systolic 

BP in the T80/H25  single-pill combination group over 

those seen in the T80 group were significantly greater for 

patients with grade 3 hypertension than in those with grade 2 

hypertension (P , 0.05 for interaction, Table 2, Figures 1 

and 2). Blood pressure control was achieved in 44.2% and 

66.2% of those with grade 2 hypertension, and in 20.4% and 

39.4% of those with grade 3 hypertension, in the T80 and the 

T80/H25  single-pill combination groups, respectively. 

Altogether, 63% of those with grade 2 hypertension and 

76.5% of those with grade 3 hypertension achieved a sys-

tolic BP reduction . 30 mmHg with T80/H25 (Figure 3). 

In the T80/H25 group, a systolic BP response was seen in 

90.7% of those with grade 2 hypertension and in 94.2% of 

those with grade 3 hypertension (P , 0.05 for interaction); 

a diastolic BP response was seen in 87.5% of those with 

grade 2 hypertension and in 80.1% of those with grade 3 

hypertension.
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Overall

Gender

Age

Severity of hypertension

Race

Prior antihypertensives

Black (n = 88)
White (n = 585)
Asian (n = 184)

0 (n = 148)
1 (n = 361)
≥2 (n = 349)

Males (n = 428)
Females (n = 376)

<65 years (n = 638)

Grade 2 (n = 515)
Grade 3 (n = 339)

≥65 years (n = 220)

Overall

Gender

Age

Severity of hypertension

Race

Prior antihypertensives

Black (n = 88)
White (n = 585)
Asian (n = 184)

0 (n = 148)
1 (n = 361)
≥2 (n = 349)

Males (n = 428)
Females (n = 376)

<65 years (n = 638)

Grade 2 (n = 515)
Grade 3 (n = 339)

≥65 years (n = 220)

0
Favors T80/H25 Favors T80

Favors T80/H25 Favors T80

−10

Difference (mmHg)

Difference (mmHg)

−15−20

50−5−10

A

B

*

Figure 1 Treatment difference (95% confidence interval) of single-pill combination T80/H25 versus T80 on changes in mean seated trough cuff (A) systolic blood pressure 
and (B) diastolic blood pressure from baseline to week 7 in the different patient populations full analysis set. 
Note: *P value for interaction , 0.05.
Abbreviations: H25, hydrochlorothiazide 25 mg; T80, telmisartan 80 mg.

Racial group
No statistically significant differences in BP reduction were 

found between black, Asian, and white patients (Table  2, 

Figures  1 and 2). In all racial subpopulations, the T80/

H25 single-pill combination provided more effective systolic/

diastolic BP reductions than T80 (adjusted mean treatment dif-

ference: in black patients, −11.3/−3.8 mmHg; 95% CI −17.1, 

−5.6/−7.3, −0.2; in white patients, −7.7/−2.7 mmHg; 95% CI 

−10.2, −5.3/−4.2, −1.2; in Asian patients, −9.7/−4.8 mmHg; 

95% CI −13.9, −5.5/−7.4, −2.2). Blood pressure control was 

achieved in 22.6% and 38.6% of black, 36.7% and 57.8% of 

white, and 34.5% and 56.6% of Asian patients treated with 

T80 and T80/H25, respectively. Overall, 78.9% of black, 

65.5% of white, and 69.8% of Asian patients achieved a 

systolic BP reduction . 30 mmHg with T80/H25 (Figure 3). 

Treatment with T80/H25  showed a systolic BP response 

rate of 91.2% of black, 91.7% of white, and 93.0% of Asian 

patients, and a diastolic BP response was seen in 61.4% of 

black, 87.6% of white, and 84.5% of Asian patients.

Prior antihypertensive use
Differences in prior use of antihypertensives at baseline did 

not significantly affect treatment differences in BP reduc-

tions during this study (Table  2, Figures  1 and 2). In all 

prior treatment groups, the T80/H25 single-pill combination 

provided greater systolic BP/diastolic BP reductions than T80 

(adjusted mean treatment difference: in previously untreated 

patients, −7.7/−0.9 mmHg; 95% CI −12.2, −3.3/−3.6, 1.9; 

in patients previously treated with one antihypertensive, 

−8.0/−3.4 mmHg; 95% CI −11.1, −5.0/−5.3, −1.5; in patients 
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previously treated with at least two antihypertensive agents 

−9.2/−4.0 mmHg; 95% CI −12.2, −6.2/−5.9, −2.1). Blood 

pressure control was achieved in 38.9% and 53.2% of pre-

viously untreated patients, in 38.1% and 62.5% of patients 

previously treated with one antihypertensive, and in 29.7% 

and 48.9% of patients previously treated with at least two 

antihypertensive agents in the T80 and T80/H25 single-pill 

combination groups, respectively. In the T80/H25 single-

pill combination group, 72.3% of previously untreated 

patients, 67.3% of patients previously treated with one 

8
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Severity of hypertension
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Prior antihypertensives

Black (n = 88)
White (n = 585)
Asian (n = 184)

0 (n = 148)
1 (n = 361)
≥2 (n = 349)
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Females (n = 376)

<65 years (n = 638)

Grade 2 (n = 515)
Grade 3 (n = 339)

≥65 years (n = 220)
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1 (n = 361)
≥2 (n = 349)

Males (n = 428)
Females (n = 376)
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Grade 2 (n = 515)
Grade 3 (n = 339)

≥65 years (n = 220)

7
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A

87
Favors T80/H25Favors T80

Odds ratio
Favors T80/H25Favors T80

3 4 5 61 20

B

873 4 5 61 20

C

Figure 2 Odds ratios (95% confidence interval) of the single-pill combination of T80/H25 versus T80 in blood pressure goal rates. (A) Systolic blood pressure (,140 mmHg), 
(B) diastolic blood pressure (,90 mmHg), and (C) systolic/diastolic blood pressure control (,140/90 mmHg) at week 7 in the different patient subpopulations.
Abbreviations: H25, hydrochlorothiazide 25 mg; T80, telmisartan 80 mg.
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Overall

Gender

Age

Severity of hypertension

Race

Prior antihypertensives

Black (n = 88)
White (n = 585)
Asian (n = 184)

0 (n = 148)
1 (n = 361)
≥2 (n = 349)

Males (n = 428)
Females (n = 376)

<65 years (n = 638)

Grade 2 (n = 515)
Grade 3 (n = 339)

≥65 years (n = 220)

Overall

Gender

Age

Severity of hypertension

Race

Prior antihypertensives

Black (n = 88)
White (n = 585)

Asian (n = 184)

0 (n = 148)
1 (n = 361)
≥2 (n = 349)

Males (n = 428)
Females (n = 376)

<65 years (n = 638)
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≥65 years (n = 220)

109
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Odds ratio

1 2 30

A

109
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4 5 6 87

Odds ratio
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B

*

Figure 3 Odds ratios (95% confidence interval) of a single-pill combination of T80/H25 versus T80 on proportion of patients with seated trough cuff systolic blood pressure 
reduction (A) .30 mmHg and (B) .40 mmHg at week 7 in the different patient subpopulations. 
Note: *P value for interaction , 0.05.
Abbreviations: H25, hydrochlorothiazide 25 mg; T80, telmisartan 80 mg.

antihypertensive, and 66.7% of patients previously treated 

with two or more antihypertensive agents achieved a systolic 

BP reduction . 30 mmHg (Figure 3). In the T80/H25 single-

pill combination group, a systolic BP response was seen in 

91.5% of previously untreated patients, in 92.3% of patients 

previously treated with one antihypertensive, and in 91.8% of 

patients previously treated with at least two antihypertensive 

agents. A diastolic BP response was seen in 87.2% of previ-

ously untreated patients, 83.9% of patients previously treated 

with one antihypertensive, and 83.5% of patients previously 

treated with two or more antihypertensive agents.

Safety and tolerability
Adverse events
Table 3 describes the total adverse events, treatment-related 

adverse events, and adverse events leading to discontinuation, 

for all treatment arms and including the low-dose treatment 

period. The proportion of patients experiencing treatment-

related adverse events in the T80/H25 single-pill combi-

nation and T80 monotherapy groups was low and similar 

across most subpopulations. The proportion of patients 

with adverse events leading to treatment discontinuation 

was low and similar across the different patient subpopula-

tions (Table 3). Only one patient, in the T40 group prior to 

uptitration, experienced a serious adverse event during the 

treatment period. There were no deaths during the course 

of the study.

Among male patients receiving T80/H25, the most fre-

quent adverse events were pollakiuria (n  =  5; 1.6%), and 

cough, dizziness, and nasopharyngitis (each n = 4; 1.3%). The 

most frequent adverse events for female patients receiving 

T80/H25 were dizziness (n = 7; 2.5%) and nasopharyngitis 
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Table 3 Summary of adverse events in the different patient subpopulations, based on treated patients

T40 T80 T40/H12.5 T80/H25

Men (n = 169) (n = 168) (n = 309) (n = 305)
  Patients with any AE, n (%) 17 (10.1) 26 (15.5) 23 (7.4) 52 (17.0)
  Patients with treatment-related AEs, n (%) 7 (4.1) 6 (3.6) 9 (2.9) 16 (5.2)
  Patients with AEs leading to discontinuation, n (%) 1 (0.6) 7 (4.2) 3 (1.0) 2 (0.7)
Women (n = 125) (n = 121) (n = 285) (n = 281)
  Patients with any AE, n (%) 9 (7.2) 23 (19.0) 19 (6.7) 42 (14.9)
  Patients with treatment-related AEs, n (%) 4 (3.2) 2 (1.7) 3 (1.1) 11 (3.9)
  Patients with AEs leading to discontinuation, n (%) 0 1 (0.8) 2 (0.7) 4 (1.4)
Age , 65 years (n = 210) (n = 206) (n = 450) (n = 446)
  Patients with any AE, n (%) 18 (8.6) 37 (18.0) 28 (6.2) 73 (16.4)
  Patients with treatment-related AEs, n (%) 7 (3.3) 5 (2.4) 10 (2.2) 23 (5.2)
  Patients with AEs leading to discontinuation, n (%) 1 (0.5) 6 (2.9) 3 (0.7) 4 (0.9)
Age $ 65 years (n = 84) (n = 83) (n = 144) (n = 140)
  Patients with any AE, n (%) 8 (9.5) 12 (14.5) 14 (9.7) 21 (15.0)
  Patients with treatment-related AEs, n (%) 4 (4.8) 3 (3.6) 2 (1.4) 4 (2.9)
  Patients with AEs leading to discontinuation, n (%) 0 2 (2.4) 2 (1.4) 2 (1.4)
Black (n = 31) (n = 31) (n = 62) (n = 61)
  Patients with any AE, n (%) 8 (25.8) 12 (38.7) 11 (17.7) 16 (26.2)
  Patients with treatment-related AEs, n (%) 4 (12.9) 4 (12.9) 6 (9.7) 6 (9.8)
  Patients with AEs leading to discontinuation, n (%) 0 2 (6.5) 1 (1.6) 0
  Patients with serious AEs, n (%) 0 0 0 0
White (n = 206) (n = 202) (n = 398) (n = 392)
  Patients with any AE, n (%) 16 (7.8) 28 (13.9) 22 (5.5) 49 (12.5)
  Patients with treatment-related AEs, n (%) 6 (2.9) 2 (1.0) 5 (1.3) 12 (3.1)
  Patients with AEs leading to discontinuation, n (%) 1 (0.5) 4 (2.0) 4 (1.0) 3 (0.8)
Asian (n = 57) (n = 56) (n = 133) (n = 132)
  Patients with any AE, n (%) 2 (3.5) 9 (16.1) 9 (6.8) 29 (22.0)
  Patients with treatment-related AEs, n (%) 1 (1.8) 2 (3.6) 1 (0.8) 9 (6.8)
  Patients with AEs leading to discontinuation, n (%) 0 2 (3.6) 0 3 (2.3)
Grade 2 hypertension (n = 174) (n = 173) (n = 350) (n = 345)
  Patients with any AE, n (%) 10 (5.7) 22 (12.7) 15 (4.3) 42 (12.2)
  Patients with treatment-related AEs, n (%) 5 (2.9) 0 4 (1.1) 15 (4.3)
  Patients with AEs leading to discontinuation, n (%) 1 (0.6) 2 (1.2) 2 (0.6) 3 (0.9)
Grade 3 hypertension (n = 118) (n = 115) (n = 232) (n = 229)
  Patients with any AE, n (%) 16 (13.6) 27 (23.5) 27 (11.6) 49 (21.4)
  Patients with treatment-related AEs, n (%) 6 (5.1) 8 (7.0) 8 (3.4) 10 (4.4)
  Patients with AEs leading to discontinuation, n (%) 0 6 (5.2) 3 (1.3) 2 (0.9)
No prior antihypertensives (n = 55) (n = 55) (n = 97) (n = 96)
  Patients with any AE, n (%) 7 (12.7) 10 (18.2) 6 (6.2) 24 (25.0)
  Patients with treatment-related AEs, n (%) 4 (7.3) 0 2 (2.1) 6 (6.3)
  Patients with AEs leading to discontinuation, n (%) 0 0 1 (1.0) 1 (1.0)
One prior antihypertensive (n = 114) (n = 113) (n = 254) (n = 253)
  Patients with any AE, n (%) 5 (4.4) 15 (13.3) 15 (5.9) 32 (12.6)
  Patients with treatment-related AEs, n (%) 4 (3.5) 2 (1.8) 4 (1.6) 11 (4.3)
  Patients with AEs leading to discontinuation, n (%) 0 0 1 (0.4) 1 (0.4)
$2 prior antihypertensives (n = 125) (n = 121) (n = 243) (n = 237)
  Patients with any AE, n (%) 14 (11.2) 24 (19.8) 21 (8.6) 38 (16.0)
  Patients with treatment-related AEs, n (%) 3 (2.4) 6 (5.0) 6 (2.5) 10 (4.2)
  Patients with AEs leading to discontinuation, n (%) 1 (0.8) 8 (6.6) 3 (1.2) 4 (1.7)
  Patients with serious AEs, n (%) 1 (0.8) 0 0 0

Abbreviations: AE, adverse event; H12.5, hydrochlorothiazide 12.5 mg; H25, hydrochlorothiazide 25 mg; T40, telmisartan 40 mg; T80, telmisartan 80 mg.

(n  =  4; 1.4%). Among the subpopulation of younger 

(,65 years) patients receiving T80/H25, the most frequent 

adverse events were dizziness (n = 10; 2.2%), nasopharyngitis 

(n = 6; 1.3%), and pollakiuria (n = 5; 1.1%). Among patients 

with grade 2 hypertension receiving T80/H25, dizziness and 

nasopharyngitis were each reported in five patients (1.4%). 

Among those patients with grade 3 hypertension receiving 

T80/H25, dizziness was reported in five patients (2.2%), 

and vertigo and pollakiuria were the next most frequently 

reported (each n = 4; 1.7%).
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The percentage of patients with treatment-related adverse 

events was numerically higher in black patients (12.9% and 

9.8% for T80 and the T80/H25 single-pill combination) when 

compared with white and Asian patients (1.0% and 3.1%, 

and 3.6% and 6.8% for T80 and the T80/H25  single-pill 

combination, respectively); also, any adverse events were 

more frequent in this small subpopulation. The adverse 

events observed with the highest frequency among the 

subpopulation of black patients receiving T80/H25 were 

pollakiuria and upper respiratory tract infection (n = 4, 6.6% 

and n =  3, 4.9%). Other adverse events reported in black 

patients receiving T80/H25 with a frequency of 1.6% (n = 1) 

included sinusitis, vulvovaginal mycotic infection, dizziness, 

asthma, cough, oropharyngeal pain, constipation, arthralgia, 

myalgia, musculoskeletal stiffness, elevated blood alkaline 

phosphatase, arthropod bite, and upper limb fracture. Among 

Asian patients receiving T80/H25, dizziness was reported in 

seven patients (5.3%), and nasopharyngitis, chest discomfort, 

and blood uric acid increase were the next most frequently 

reported (each n = 3; 2.3%). Among the subpopulation of 

white patients receiving T80/H25, nasopharyngitis was the 

most frequently reported adverse event (n = 5; 1.3%).

The most frequent adverse events in those without any 

prior antihypertensive treatment were dizziness and chest 

discomfort (each n = 3; 3.1%). Other adverse events reported 

in this subpopulation with a frequency of n = 2; 2.1% were 

upper respiratory tract infection, vertigo, nausea, and chest 

pain. In patients treated with T80/H25 who had a history of 

prior use of one antihypertensive agent, the most frequent 

adverse events were dizziness (n = 4; 1.6%), nasopharyngitis, 

and pollakiuria (each n = 3; 1.2%). In patients treated with 

T80/H25 who had a history of prior use of at least two anti-

hypertensive agents, the most frequent adverse events were 

dizziness and nasopharyngitis (each n = 4; 1.7%).

Electrolytes
Mean changes from baseline for sodium, potassium, and 

chloride were negligible in the overall population, in both 

treatment groups. Decreases in electrolytes from “high” or 

“normal” at baseline to “low” were observed at low fre-

quencies in the T80/H25 group (sodium 0.7%, potassium 

2.1%, chloride 0.4%). There were no such decreases in the 

T80  group. Overall, two patients had possibly clinically 

significant alterations related to electrolyte levels, both in the 

T80/H25 group. The criteria for clinically significant abnor-

malities based on normalized potassium values were defined 

as serum levels below 3.0 mmol/L or above 5.8 mmol/L. One 

patient had an increase in serum potassium from 4.5 mmol/L 

at baseline to 6.6  mmol/L at week 5. This was resolved 

post study, with serum potassium restored to 4.1 mmol/L 

by week 8. One patient had a decrease in serum potassium 

from 3.3  mmol/L at baseline to 2.8  mmol/L at week 6. 

This was resolved by week 7, with serum levels restored to 

3.1 mmol/L.

The mean changes from baseline in serum sodium, potas-

sium, and chloride at week 7 by patient subpopulation are 

displayed in Figure 4. T80/H25 treatment was associated with 

small mean reductions in sodium levels (−1 mmol/L) in the 

majority of the patient subpopulations treated with T80/H25. 

No mean changes in sodium were observed within subpopu-

lations of older, black, or female patients, or those who had 

received prior treatment with at least two antihypertensive 

agents. At week 7, mean potassium levels were unchanged 

in older, black, and Asian patients taking T80/H25. All other 

patient subpopulations receiving T80/H25 had small mean 

reductions in serum potassium of −0.1 mmol/L at week 7. 

Treatment with T80/H25 was generally associated with a small 

decline in chloride levels of between −1 and −2 mmol/L.

Substrates
For most substrates analyzed, changes between baseline and 

end of treatment were small and comparable between the 

patient subpopulations. Overall, there were only two possibly 

clinically significant decreases for the substrates analyzed 

(glucose in two patients in the T80/H25 group). There were no 

clinically significant increases for high-density lipoprotein, 

low-density lipoprotein (LDL), or urea. In patients receiving 

T80/H25, mean creatinine levels were unchanged at week 7, 

with the exception of the subpopulation of patients who had 

a history of prior treatment with at least 2 agents, in whom 

a mean increase of 0.1 mg/dL was observed. There were no 

mean changes in creatinine at week 7 in the T80 treatment 

group.

Within the T80/H25 treatment arm, mean blood glucose 

was increased by 1–7 mg/dL in most patient subpopulations. 

Females receiving T80/H25 had no change from baseline in 

mean blood glucose, and older patients $ 65 years receiving 

T80/H25 exhibited some reduction in mean blood glucose at 

week 7 (−1.0 mg/dL). Within the T80 treatment group, mean 

blood glucose was increased by 1–6 mg/dL in most patient 

subpopulations. Male patients and those ,65 years receiving 

T80 showed no change from baseline in mean blood glucose. 

Reductions in mean blood glucose between −1 and −4 mg/dL 

were observed with T80 treatment in black patients, patients 

with no history of previous antihypertensive use, and those 

with grade 2 hypertension.
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Figure 4 Mean change from baseline in electrolytes across patient subpopulations at week 7 (mean ± standard deviation).
Abbreviations: H25, hydrochlorothiazide 25 mg; HTN, hypertension; SD, standard deviation; T80, telmisartan 80 mg.

The effect of T80/H25 treatment on LDL was consistent 

across most patient subpopulations, although there appeared 

to be a differential effect of race and history of previous 

antihypertensive treatment; in white and black patients, there 

was a mean increase from baseline in LDL of 1.0% and 9.6%, 

respectively, whereas Asian patients had a mean decrease 

of −3.4%. In patients who had received previous treatment 

with one or two or more agents, there was a mean increase 

from baseline in LDL of 0.5% and 1.6%, respectively, 

whereas patients who had not received previous treatment 

with other antihypertensive agents had a mean decrease in 

LDL of −1.1%. In the T80 treatment group, a mean increase 

from baseline in LDL between 0.6% and 3.1% was observed 

in female, black, and Asian patients, those with history of 

any prior antihypertensive treatment, younger patients and 

those with grade 3 hypertension. Mean LDL was unchanged 

at week 7  in white patients receiving T80. Male patients, 

those with no prior antihypertensive treatment, patients with 

grade 2 hypertension, and older patients experienced mean 

decreases in LDL of −0.5 to −1.6%.

Triglycerides increased in the T80/H25 group by 15 mg/dL 

but decreased in the T80 group by 9 mg/dL, and these effects 

were broadly consistent across the patient subpopulations, 

with the exception of Asian patients, in whom a higher mean 

increase of 31 mg/dL (25.4%) was observed for T80/H25 

treatment and in patients who had received at least two pre-

vious antihypertensive treatments, in whom a mean increase 

of 20 mg/dL (15.9%) was observed for T80/H25 treatment. 

Older patients $ 65 years receiving T80/H25 had the smallest 

mean increase in triglycerides of 6 mg/dL (5.2%). Uric acid 

increased by 1 mg/dL in the T80/H25 group but remained 

constant in the T80 group, and these effects were broadly 

consistent across the patient subpopulations.

Discussion
The prospectively defined efficacy analysis of this random-

ized, international, multicenter study showed the superiority 

of a single-pill combination of T80/H25 over T80 monother-

apy in patients with grade 2 or 3 hypertension. This analysis 

was performed to establish whether there was any difference 

in response to treatment in patients according to their gen-

der, race, age, severity of hypertension at baseline, and the 

number of antihypertensive agents they had received before 

study entry. In these analyses, the single-pill combination 

of T80/H25 consistently provided additional BP lowering, 

irrespective of these different patient subpopulations.
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High rates of BP response to the single-pill combination 

of T80/H25 were achieved in both men and women. While 

women were more likely than men to achieve large systolic 

BP reductions (ie, reduction in systolic BP . 30 mmHg) in 

response to the T80/H25  single-pill combination, overall, 

both men and women achieved excellent additional BP reduc-

tions with the combination therapy (60.9% of men and 75.4% 

of women achieved systolic BP reductions . 30 mmHg).

Comparable efficacy of treatment was observed regard-

less of patient race, with substantial responses to the T80/

H25 single-pill combination noted in white, black, and Asian 

subpopulations. Older patients, those with severe hyperten-

sion, and patients who had previously been treated with two or 

more antihypertensive agents responded to treatment as well 

as younger patients, those with less severe hypertension, and 

those with less exposure to prior antihypertensive therapy. 

Moreover, treatment with the T80/H25 single-pill combina-

tion was effective across all baseline hypertension severities 

and effected greater systolic BP reductions among patients 

with grade 3 hypertension relative to systolic BP reductions 

in patients with grade 2 hypertension, as expected.

Achieving BP reductions in all subpopulations of patients 

with moderate to severe hypertension is an important treat-

ment goal that affects long-term risk for cardiovascular 

morbidity and mortality. Despite this, few systematic, pro-

spective analyses are reported regarding the consistency of 

treatment response among different demographic groups. The 

INCLUSIVE (IrbesartaN/HCTZ bLood pressUre reductionS 

in dIVErse patient populations) trial found that irbesartan 

300 mg/H25 mg was similarly effective in age, gender, and 

racial subgroups,14–16 although unlike the current analysis, 

this was an open-label study and used a 10-week titration 

phase. A pooled analysis of two double-blind trials of initial 

therapy with valsartan 160 mg/H12.5 likewise found con-

sistent effects across subgroups, although this study did not 

assess the effects of combination with high-dose hydrochlo-

rothiazide.17 A pooled analysis of two large, double-blind 

studies comparing T80/H25 with valsartan 160  mg/H25 

found consistent superiority for the T80/H25 combination, 

regardless of age, gender, or race.18

The most commonly reported adverse events in patients 

who were receiving treatment with the T80/H25 combination 

included nasopharyngitis and dizziness. The actual frequency 

of nasopharyngitis among patients receiving T80/H25 was 

generally low (1.4%), and was similar, regardless of gender, 

age, or severity of hypertension. The rate of dizziness was 

also low in the T80/H25 treatment group (1.9%), and diz-

ziness was more frequently observed in females compared 

with males, in younger patients compared with older patients, 

in Asians compared with black or white patients, and also 

more frequently in those with no history of previous antihy-

pertensive treatment.

The use of thiazide diuretics has been associated with 

adverse electrolytic changes, including hyponatremia, 

hypokalemia, and hyperuricemia, although this effect may 

be offset with concomitant use of renin-angiotensin system 

inhibitors.19,20 This study only reports the short-term effects of 

T80/H25 treatment on electrolyte balance up to 7 weeks. At 

the end of this short trial, mean serum potassium levels were 

unchanged in older, black, and Asian patients receiving T80/

H25. The remainder of the patient subpopulations receiving 

T80/H25 had small mean reductions in serum potassium of 

−0.1 mmol/L at week 7. The changes observed with T80/

H25 treatment during this short trial are smaller than those 

observed in studies of thiazide diuretics alone, and appear 

negligible in light of studies that indicate potassium reduc-

tions of a much larger magnitude (about 1 mmol/L) are clini-

cally relevant.21,22 Inhibitors of the renin-angiotensin system, 

such as angiotensin II receptor blockers, are associated with 

small serum potassium elevations, generally ,0.3 mmol/L, 

and this may help to offset the effects of thiazide diuretics 

when used in combination.19

Hyponatremia would typically be expected to pres-

ent within 2 weeks of initiating treatment with a thiazide 

diuretic.23 During this short study, T80/H25 treatment was 

associated with small mean reductions in serum sodium 

levels (−1  mmol/L) in several of the observed patient 

subpopulations. Females, older patients, and those with a 

history of two or more antihypertensive drugs, ie, subpopula-

tions that might be typically predisposed to thiazide-induced 

hyponatremia, did not experience a change in mean serum 

sodium with T80/H25 treatment during this study.

Mean uric acid levels were increased by 1  mg/dL in 

patients receiving T80/H25, but remained constant in the 

T80  monotherapy group, effects that were found to be 

broadly consistent across the different patient subpopulations. 

The magnitude of the observed changes are in accordance 

with long-term changes in uric acid levels during the SHEP 

(Systolic Hypertension in the Elderly Program) study involv-

ing diuretic antihypertensive treatment with chlorthalidone 

monotherapy 25–50  mg.24 The increases in triglycerides 

that were observed in most patient subpopulations receiving 

T80/H25 (mean 15 mg/dL) are smaller than those observed 

during the SHEP study (mean 21 mg/dL).24 Asian patients 

had a mean increase in triglycerides of 31  mg/dL during 

the present study. Previous studies have indicated that 
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increases in triglyceride and uric acid levels are associated 

with diuretic use, but may not be independent cardiovascular 

risk factors.24,25

Observational studies have reported an increase in the 

incidence of new-onset diabetes mellitus with thiazide diuret-

ics compared with renin-angiotensin system blockers or 

calcium channel blockers, especially in hypertensive patients 

with risk factors of prediabetes or metabolic syndrome. 

Where an increase in blood glucose did occur following 

treatment with T80/H25 during this study, this increase was 

modest. The results of the metabolic analyses reported here 

are in accordance with other studies, which have indicated 

that the positive metabolic effects that result from adding 

an angiotensin II receptor blocker, such as telmisartan, may 

offset the negative metabolic effects of thiazide diuretic 

therapy.26,27

This planned analysis suggests that the T80/H25 single-

pill combination provides consistent BP reductions in patients 

with moderate-to-severe hypertension across each of the 

different subpopulations studied. Furthermore, there were 

no discernible differences in treatment safety or tolerability 

between men and women, older and younger patients, racial 

subgroup, according to hypertension severity grade, or 

between previously untreated patients and those previously 

managed with one, two, or more antihypertensive agents.

Conclusion
In this planned analysis of a randomized, international, 

multicenter study in patients with grade 2 or 3 hyperten-

sion, response rates to treatment with a T80/H25 single-pill 

combination were, in general, similar across the different 

subpopulations of men and women, older and younger 

patients, those with grade 2 versus grade 3 hypertension, 

different races (black, Asian, white), and history of prior 

antihypertensive use. Treatment with the T80/H25  single-

pill combination resulted in large BP reductions across all 

studied patient subpopulations. Single-pill combination 

treatment with T80/H25 was well tolerated in all the patient 

subgroups studied, with no marked difference in treatment-

related adverse events compared with monotherapy. The 

percentage of patients with treatment-related adverse events 

was numerically higher in black patients compared with white 

and Asian patients in both treatment groups. The proportion 

of patients with adverse events leading to discontinuation 

was low and similar across the different patient subgroups. 

In conclusion, treatment with T80/H25 appears to provide 

large BP reductions and high goal attainment rates in patients 

regardless of gender, age, race, severity of hypertension, and 

prior antihypertensive treatment, with favorable safety and 

tolerability, which is likely to result in an overall positive 

impact on cardiovascular risk.
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