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Background: The safety and efficacy of olmesartan 40 mg and hydrochlorothiazide (HCTZ) 

as a fixed-dose combination has been investigated in clinical trials leading to its approval. The 

aims of the present study were to confirm these data in an unselected patient population in daily 

practice and to determine the impact of physical activity on blood pressure control.

Methods: In a multicenter, noninterventional study, 3,333 patients with either insufficient blood 

pressure control on olmesartan 40 mg alone or on a fixed/free combination of olmesartan 40 mg 

and HCTZ 12.5/25 mg were primarily assessed for safety and tolerability of the fixed-dose 

combination of olmesartan 40 mg and HCTZ 12.5/25 mg at 24 ± 2 weeks. Secondary objec-

tives were blood pressure reduction, treatment compliance, and impact of physical activity as 

measured by the sum of weekly energy costs.

Results: The mean patient age was 63.2 ± 11.46 years, mean baseline blood pressure was 

159.6 ± 15.28/93.5 ± 9.52 mmHg, and 70.9% had at least one additional cardiovascular risk 

factor. Adverse drug reactions were rare (n = 19), and no serious adverse drug reactions occurred. 

Compliance with drug therapy was at least sufficient in more than 99% of patients at the end of 

the study. Blood pressure at the last available visit was reduced by 26.1 ± 15.5/13.0 ± 10.1 mmHg 

versus baseline (P , 0.0001), but had reduced effectiveness in patients $75 years with diabetes 

or impaired renal function. In 69% of patients, blood pressure was normalized (,140/90 mmHg). 

No noteworthy differences in baseline characteristics or baseline blood pressure were found 

between patients with an activity level (sum of weekly energy costs) above or below the median 

of 9,460.6. A higher versus lower physical activity score had no impact on blood pressure 

reduction.

Conclusion: Our data confirm randomized trial data concerning safe and efficient blood pres-

sure reduction using a fixed-dose combination of olmesartan 40 mg and HCTZ 12.5/25 mg in 

a large, unselected patient population, independent of physical activity level.

Keywords: blood pressure, antihypertensive agents, administration, dosage, physical activity

Introduction
The majority of patients with hypertension require combination therapy to achieve 

therapeutic blood pressure (BP) targets and a reduction in cardiovascular risk.1 For this 

purpose, there is a strong preference for angiotensin-converting enzyme inhibitor/

angiotensin receptor blocker-based strategies combined with either calcium channel 

blockers and/or thiazide-type diuretics.2–4 The choice of any particular combination 

usually relies on criteria that include compelling indications or contraindications, 

coexisting conditions, adverse effects, race, and the clinician experience.5

Two-drug combinations of renin-angiotensin blocking agents with diuretics are usu-

ally preferred in patients with heart failure, in black patients, and in those with chronic 
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renal failure.1 The combination of olmesartan and hydro-

chlorothiazide (HCTZ) in particular has been investigated 

in a number of clinical trials.6–11 These demonstrated that, 

at mean baseline BP values of 154–167 mmHg systolic and 

88–103 mmHg diastolic, a combination of olmesartan 40 mg 

and HCTZ led to office BP reductions of 22–30 mmHg systolic 

and 10–22 mmHg diastolic. Because fixed-dose combinations 

are not only efficacious but also improve patient compliance 

with treatment, their use is strongly encouraged.12

The present study was designed to supplement existing 

clinical trial data with experience from an unselected patient 

cohort under normal conditions in daily practice. The positive 

effect of physical exercise on cardiovascular risk reduction 

is undoubted, but only limited data are available investigat-

ing BP reduction according to the level of regular physical 

exercise undertaken. Angiotensin-converting enzyme inhibi-

tors, angiotensin II receptor blockers, and calcium channel 

blockers are the treatments of choice in physically active 

patients.13 The BP-lowering effects of exercise were found 

to be more pronounced in hypertensive people who engage 

in endurance exercise.14 Therefore, as an exploratory end-

point, we used our large real-life patient cohort to determine 

whether physical activity would have an impact on BP control 

in these patients.

Materials and methods
Design
This multicenter, open-label, observational, noninterven-

tional study was performed at 606 centers (including general 

practitioners, internists, and cardiologists) in Germany and 

Austria. Ethical approval was obtained prior to commence-

ment of the study from the international ethics committees 

in Freiburg, Germany, and Vienna, Austria. Written informed 

consent was obtained from all patients prior to enrollment.

Patient population and schedule
Patients with essential hypertension and insufficient BP con-

trol with olmesartan 40 mg either alone or in fixed combina-

tion with 12.5 mg HCTZ and those on a free combination of 

olmesartan 40 mg and HCTZ were considered for inclusion. 

Patients with contraindications as outlined in the summary 

of product characteristics (ie, hypersensitivity to one of the 

components or to sulfonamide derivatives, impaired renal 

function, resistant hypokalemia, hypercalcemia, and hypona-

tremia, symptomatic hyperuricemia, moderate to severe liver 

impairment, pregnancy in the second or third trimester) were 

defined as protocol violators. As the number of protocol 

violators did not exceed 20%, they were not excluded from 

the efficacy analysis. Follow-up was at 24 ± 2 weeks with 

optional interim visits after 8 ± 2 and 16 ± 2 weeks.

Objectives
The principal objective of the present study was to provide safety 

and tolerability data for the fixed combination of olmesartan 

40 mg and HCTZ 12.5 mg and olmesartan 40 mg and HCTZ 

25 mg in an unselected patient cohort in daily practice. Adverse 

drug reactions were graded according to their severity (mild, 

moderate, severe) and duration (start and end dates, or if continu-

ing at final examination), and whether the reaction constituted a 

serious adverse event. This was defined as an event which was 

fatal or life-threatening, resulted in persistent or significant dis-

ability/incapacity, constituted a congenital anomaly/birth defect, 

required inpatient hospitalization or prolongation of existing 

hospitalization, or was medically significant.

The following parameters were used for BP-related end-

point evaluation: BP target achievement (,140/,90 mmHg); 

BP response (,140/,90 mmHg, systolic BP reduc-

tion $20 mmHg, or diastolic BP reduction $10 mmHg); 

proportion of patients in the different hypertension grades; 

and average change in systolic and diastolic BP from baseline 

to end of follow-up.

BP measurement
Sitting office BP was recorded at each visit using a calibrated 

standard sphygmomanometer and appropriately sized cuff. 

All subsequent readings were done after the patient had been 

resting for at least 5 minutes in a sitting position with the 

arm supported at the level of the heart. The investigator was 

advised to report the mean of three single measurements.

Physical activity
Physical activity was evaluated by inquiring about the number 

of times per week and duration that the patient spent perform-

ing typical physical activities. A sum of weekly energy costs 

(SWECs) was calculated for each patient, using the physical 

activity ratio (PAR) suggested and defined by James and 

Schofield.15 PAR is “the actual energy cost of an activity per 

minute divided by the energy cost of a basal metabolic rate per 

minute.” The weekly energy cost (WEC) is calculated based 

on the time that is spent for the activity within one week. In a 

last step, the SWEC is calculated by summing up the WECs 

of all asked for activities from the questionnaire.15

statistical analyses
Data were recorded on a paper case report form and entered 

into a Microsoft Access 2003 database. A subset (30%) of 
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Table 1 Patient baseline characteristics*

n = 3318

age, years (mean ± sD) 63.2 ± 11.46
 age $75 years, n (%) 558 (16.8)
Female, n (%) 1614 (48.6)
BMi, mean ± sD (kg/m2) 29.1 ± 4.82
Duration of hypertension .5 years, n (%) 1,526 (46.0)
antihypertensive pretreatment, n (%) 2,970 (89.5)
Mean BP at study entry (mmHg) ± sD
 systolic 159.6 ± 15.28
 Diastolic 93.5 ± 9.52
comedication, n
 Lipid-lowering drugs 1,327 (57.2)
 asa 861 (37.1)
 Oral antidiabetic drugs 753 (32.5)
 nsaiD/cOX 1 inhibitors 307 (13.2)
 Oral anticoagulants 174 (7.5)
 Psychotropic drugs 254 (11.0)
Reason for study participation (%)
 Lack of prior treatment efficacy 2,587 (80.0)
 Simplification of treatment 646 (20.0)

Note: *Missing values not considered in calculated percentages.
Abbreviations: aH, antihypertensives; aRB, angiotensin receptor blocker; 
asa, acetylsalicylic acid; BMi, body mass index; BP, blood pressure; ccB, 
calcium channel blocker; COX, cyclo-oxygenase; FDC, fixed-dose combination; 
NSAID, nonsteroidal anti-inflammatory drug; SD, standard deviation.

Table 2 Overview of adverse drug reactions or serious adverse 
drug reactions based on the safety set

Type of ADR n = 3318 Percent

Total number of aDRs 19
 number of patients with at least one aDR 16 0.48
 Drug discontinuation due to aDR 12 0.36
 serious aDR 0 0
Total number of aDRs by clinical complications
 Cough/flushing 0 0
 Peripheral edema 0 0
 Renal complications 1 0.03
 Dizziness 3 0.09
 Hypotension 2 0.06
 Other 13 0.39

Abbreviation: aDR, adverse drug reaction.
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physicians was randomly selected to complete a faxed ques-

tionnaire containing selected patient variables. These were 

compared with the case report forms. In the event of discrep-

ancies, physicians were approached for clarification.

Analyses were conducted by the Department for Biostatis-

tics and Data Operations at Daiichi Sankyo Europe (Munich, 

Germany) and a subcontracted CRO (effect GmbH, Deutsch-

Evern, Germany) using SAS version 9.2 (SAS Institute, 

Cary, NC, USA). The safety set included all patients who 

took at least one dose of study medication. The full analysis 

set represented the safety set with valid non-missing data 

for systolic and diastolic BP at baseline and at least one 

available post baseline visit. The full analysis set was used 

for efficacy analysis.

Qualitative parameters were summarized using absolute 

and percentage numbers within the various categories. 

Quantitative parameters were summarized using standard 

statistics ie, amount of non-missing and missing data, mean, 

standard deviation, minimum, lower quartile, median, upper 

quartile, and maximum. For changes in systolic and diastolic 

BP over time, P-values are presented based on a paired t-test. 

For the comparison of different subgroups according to gen-

der or age, the P-values presented are based on a t-test for 

two independent samples. Because no confirmatory analysis 

was performed, all P-values presented have to be interpreted 

in a purely descriptive way.

Results
Between June 2010 and October 2011, a total of 3,333 patients 

were included, comprising 3,063 in Germany and 270 in 

Austria. The safety set (at least one dose of study medication) 

comprised 3,318 patients and the full analysis set (valid BP 

measurement at baseline and at least one follow-up visit) 

included 3,303 patients.

Patient characteristics
The mean age of the safety set was 63.2 ± 11.5 years, 48.6% 

were women, and mean body mass index was 29.1 ± 4.82 kg/m² 

(Table 1). The majority of participants (90.1%) had already been 

treated with antihypertensive drugs before study entry. A lack 

of BP control on prior treatment was the principal reason for 

switching treatment to the fixed-dose combination (80.0%).

At least one cardiovascular risk factor was documented 

for 70.9% of the patients. The most frequent ones were dia-

betes (28.9%), metabolic syndrome (23.8%), and smoking 

(21.0%). In total, 85.7% of the baseline population received at 

least one non-antihypertensive comedication, including lipid-

lowering drugs (57.2%) and acetylsalicylic acid (37.1%).

safety and tolerability
According to the physicians’ assessment, tolerability was 

deemed to be “very good” in 73.2% and “good” in 25.4%, 

with no relevant differences between HCTZ doses at the 

last available visit. Sixteen patients (0.48%) experienced 

at least one drug-related adverse drug reaction (Table 2). 

Twelve patients discontinued treatment due to drug-related 

adverse drug reactions (0.36%), the most frequent of which 

were skin and subcutaneous tissue disorders (three cases of 

pruritus, one adverse skin reaction). Dizziness was reported 

three times, hypotension twice, and renal complications 
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Study start 159.0 ± 14.5/93.4 ± 9.1 160.7 ± 16.6/93.6 ± 10.2

134.4 ± 10.4/81.1 ± 7.1132.6 ± 9.6/80.2 ± 6.7Study end
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Figure 1 Blood pressure reduction (mmHg) between study start and end.
Abbreviations: BP, blood pressure; Olm, olmesartan; HcTZ, hydrochlorothiazide.
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once. No peripheral edema, cough, or flushing occurred. No 

serious suspected adverse drug reactions were recorded. No 

medically relevant pathologic laboratory values were noted 

during the observation period, in particular no increase in 

serum potassium or creatinine concentrations.

BP reduction and target achievement
Patients who had previously received olmesartan 40 mg 

alone or a free combination of olmesartan and HCTZ 

reduced their BP with olmesartan 40 mg and HCTZ 

12.5 mg by 26.1 ± 15.49/13.0 ± 10.09 mmHg from a 

mean of 159.0 ± 14.50/93.4 ± 9.14 mmHg at baseline 

(P , 0.0001 for either value, Figure 1). Blood pressure 

reduction with olmesartan 40 mg and HCTZ 25 mg at study 

end was 26.4 ± 16.14/12.8 ± 10.38 mmHg from a mean of 

160.7 ± 16.62/93.6 ± 10.21 mmHg at baseline (P , 0.0001 

for both values).

The therapeutic efficacy of the fixed-dose combination 

was also reflected in decreased pulse pressure, with a drop 

of −13.8 mmHg on olmesartan 40 mg + HCTZ 12.5 mg and 

by −13.0 mmHg on olmesartan 40 mg + HCTZ 25 mg.

Of the 3,318 patients, 70.7% achieved target BP 

(,140/90 mmHg) at 24 weeks on the HCTZ 12.5 mg 

combination and 63.3% on the HCTZ 25 mg combination, 

respectively. The response rate (either BP target achieved or 

at least a 20 mmHg systolic reduction or 10 mmHg diastolic 

reduction) was 93.3%/92.5% at 24 weeks on the 12.5/25 mg 

HCTZ combination (Figure 2).

The percentage of patients with optimal, normal, or high 

normal BP according to the European Society of Hyperten-

sion/European Society of Cardiology 2007 BP categories 

(systolic BP,139 mmHg, diastolic BP,89 mmHg) increased 

from 4.5% at baseline to 67.8% at study end (66.7% at the last 

available visit). The severity of hypertensive disease (assessed 

as stage 1, 2, or 3) decreased accordingly (Table 3).

Efficacy according to patient subgroup
A post hoc analysis of subgroups with specified risk constel-

lations showed a numerically similar effective BP reduction 

in all groups investigated, with the exception of a smaller 

effect in the event of coexisting risk factors (Table 4). Patients 

aged $75 years and those with impaired renal function had 

smaller changes in BP between baseline and the last available 

visit. Due to the low numbers of patients in the subgroups 

and the retrospective nature of the analysis, this result has 

to be interpreted with caution.

Physical activity
Baseline data on physical activity were available for 70.1% 

of patients (n = 2,327, Table 5), 27.6% of whom reported 

some form of weekly regular sporting activity, most often 

cycling (20.1%, for a mean of 3.4 hours per week), walking 
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Table 3 Efficacy according to European Society of Hypertension/
european society of cardiology 2007 blood pressure (BP) 
categories (n = 3301)

Study start Study end*

n (%) n (%)

at least high normal** 
BP (,139 mmHg and/or ,89 mmHg)

147 (4.5) 2,199 (66.7)

grade 1 (140–159 mmHg and/or 
90–99 mmHg)

708 (21.4) 349 (10.6)

grade 2 (160–179 mmHg and/or  
100–109 mmHg)

1,357 (41.1) 42 (1.3)

grade 3 ($180 mmHg and/or 
$110 mmHg)

468 (14.2) 11 (0.3)

isolated systolic hypertension 
($140 mmHg, ,90 mmHg)

621 (18.8) 696 (21.1)

Notes: *at last available visit (n = 3,297); **includes patients with optimal, normal, 
and high normal BP.
Abbreviation: BP, blood pressure.

Table 4 Efficacy according to patient subgroup at last available 
visit (n = 3,301)

Proportion  
of patients (%)  
at BL

∆ Systolic/diastolic blood  
pressure

Yes No

any cardiovascular  
risk factor

70.6 −25.7/−12.5 −27.5*/−13.8**

Women 48.7 −26.5/−12.8 −26.0/−13.0
Patients $75 years 16.8 −24.0/−10.7 −26.7**/−13.3**
stroke/Tia 4.8 −27.3/−12.4 −26.2/12.9
Diabetes 28.9 −26.0/−12.4 −26.3/−13.1
Heart failure 9.0 −25.7/−12.4 −26.3/−13.0
impaired renal  
function

0.4 −23.1/−10.4 −26.3*/−13.0*

Note: *P , 0.05; **P , 0.001.
Abbreviations: Bl, baseline; Tia, transient ischemic attack.

Table 5 Efficacy and safety of the fixed-dose combination of 
olmesartan 40 mg and hydrochlorothiazide 12.5/25 mg in more 
and less physically active patients (n = 2327)

Less active patients 
(sum of weekly energy 
costs # median)

More active patients 
(sum of weekly energy 
costs . median)

Female (%) 42.7 54.1
Mean body weight 
at study start  
(kg ± sD)

85.5 ± 15.36 83.6 ± 15.85

Beta-blocker  
comedication (%)

33.1 32.3

BP at Bl (mean ± sD), mmHg
 systolic 160.0 ± 14.72 158.9 ± 16.01
 Diastolic 93.8 ± 9.23 92.9 ± 9.61
BP decrease (mean ± sD) at lae, mmHg
 systolic 26.6 ± 15.86 26.2 ± 15.73
 Diastolic 13.3 ± 10.32 13.0 ± 10.28
Target BP achieved  
at lae* (%)

67.5 68.7

aDR (%) 4 5

Note: *n = 1,575.
Abbreviations: aDR, adverse drug reaction; Bl, baseline; BP, blood pressure; 
lae, last available visit; sD, standard deviation.
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(17.6%, for a mean of 2.0 hours per week), and swimming 

(16.8%, for a mean of 2.2 hours per week). Two groups were 

defined for comparison of more and less active patients, 

ie, a first group with sum of weekly energy costs up to and 

including the median and a second with sum of weekly energy 

costs exceeding the median. The mean sum of weekly energy 

costs was 10,550.3 ± 5,247.95, with a median of 9,468.4 

(Figure 3). More women than men belonged to the group of 

less physically active people. The body weight of patients 

below the mean sum of weekly energy costs was 1.9 kg lower 

than the weight of less active patients.

The efficacy of olmesartan 40 mg and HCTZ 12.5/25 mg 

was independent of the level of physical activity. Both groups 

started with very similar baseline BP levels and achieved a 

comparable BP reduction. The Spearman’s correlation coef-

ficient between patient physical activity (summarized by sum 

of weekly energy costs) and physician assessment of efficacy 

was −0.060, and thus negligible. Neither body weight at the start 
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of the study nor beta-blocker comedication showed any note-

worthy differences between more and less active patients.

Discussion
Efficacy
There already exists a large number of clinical trials that 

have analyzed the efficacy of treatment with olmesartan 

and HCTZ in different dose combination and competitive 

angiotensin receptor blocking agents. Systematic reviews 

found that a combination of olmesartan and HCTZ is a 

well tolerated, effective short-term and long-term option for 

patients who fail to respond to monotherapy. It can also be 

used as initial therapy in those who need large reductions 

in systolic or diastolic BP to achieve goal BP.16,17 A recent 

review integrating the relevant approval studies for the 

fixed-dose combination of olmesartan and HCTZ with and 

without amlodipine found that the BP-lowering effect of the 

combination of olmesartan and HCTZ was superior to other 

combination therapies, and discussed a rationale for choos-

ing HCTZ over another diuretic, ie, chlorthalidone, based on 

pharmacokinetic differences, clinical concerns, and trends 

in use.18 One of the largest studies tested the combination of 

olmesartan and HCTZ in 502 patients against placebo and 

the respective monotherapies, and found greater reductions 

in BP than with the individual components for all six dose 

combinations. The highest dose combination (olmesartan 

40 mg and HCTZ 25 mg) reduced seated systolic/diastolic BP 

by 26.8/21.9 mmHg, 87.2% of patients achieved their systolic 

BP target, and 79.5% achieved a diastolic BP,90 mmHg.6 

The double-blind, placebo-controlled BENIFORCE (Beni-

car Efficacy: New Investigative Findings show Olmesartan 

medoxomil safely and effectively Reduces blood pressure 

Compared with placEbo) titration study in 276 patients with 

stage 1 or 2 hypertension reported mean reductions in seated 

BP of 22.3/12.1 mmHg versus 0.1/−0.8 mmHg (P , 0.0001) 

after 12 weeks.10 A recent subgroup analysis indicated that 

significant improvements in BP reduction were achieved 

with olmesartan-based therapy versus placebo, regardless of 

race, age, or gender.19 We also found a powerful BP-lowering 

effect in our analysis regardless of gender and risk factors, 

but quantitatively a slightly lower BP reduction depending 

on the presence of risk factors, mainly age $75 years, dia-

betes, and impaired renal function. However, the study was 

not powered for this subgroup analysis, so the data have to 

be interpreted with caution.

In 2012, Germino et al published data on 176 elderly 

patients with stage 1, 2, or isolated systolic hypertension and 

of mean age of 72 years, who were uptitrated every 3 weeks 

from olmesartan 20 mg, olmesartan 40 mg, a combination 

of olmesartan 40 mg and HCTZ 12.5 mg, and a combination 

of olmesartan 40 mg and HCTZ 25 mg in the event of insuf-

ficient target achievement with the previous dosage.20 BP 

goals ,140/90 mmHg were reached by 88.3%, 56.0%, and 

72.4% of the stage 1, 2, and isolated systolic hypertension 

cohorts, respectively. A high-dose European study in patients 

with stage 2 or 3 hypertension found a reduction in seated 
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systolic/diastolic BP of 16.2/11.2 mmHg for the combina-

tion of olmesartan 40 mg and HCTZ 25 mg compared with 

olmesartan 40 mg monotherapy.11

Given the fact that our data represent patients receiv-

ing at least olmesartan monotherapy or a low-dose HCTZ 

combination at baseline, and that all the above-mentioned 

randomized trial data were mostly tested against placebo, our 

real-life data show a quite powerful numeric BP reduction in 

unselected patients as well as a noteworthy reduction of pulse 

pressure, which is a powerful marker of cardiovascular risk 

reduction.21,22 We assume that inadequate antihypertensive 

therapy before entry to the study may in part explain this 

positive result.

Fogari et al reported 58.5% BP target achievement after 

8 weeks of a combination of olmesartan 40 mg and HCTZ 

12.5 compared with olmesartan 40 mg monotherapy.23 

Another study investigating the combination of olmesar-

tan 40 mg and HCTZ using HCTZ doses up to 50 mg/day 

found a 70.4% BP target achievement with HCTZ 25 mg 

after 8 weeks, increasing to 77.5% with HCTZ 50 mg after 

a further 4 weeks.24 In the present study, comparable target 

achievement rates were reached later than 8 weeks after 

the start of the study, which is in contrast with the above-

mentioned studies.

Patients with isolated systolic hypertension at baseline 

warrant special attention. Quite a lot of them shifted to 

high normal at the last available visit. However, the overall 

frequency did not change in a noteworthy way, because 

patients with mild, moderate, or severe hypertension at 

baseline shifted to isolated systolic hypertension at the last 

available visit.

safety
Overall, the safety and tolerability of treatment in our study 

was excellent. The total number of suspected adverse drug 

reactions was 19 in 16 of 3318 patients (0.48%) who received 

the study drug at least once. None of them were regarded as 

serious. The most frequent suspected adverse drug reactions 

(dizziness and hypotension) have to be interpreted in light 

of the underlying cardiac condition. Given the large number 

of patients, this rate is very low and coincides well with 

the literature. In the above-mentioned BENIFORCE trial, 

the rate of drug-related adverse reactions was 2.2%–7.6% 

across titration steps in the treatment arm receiving olmesar-

tan and HCTZ compared with 2.1%–9.5% in the placebo 

arm. Another trial in type 2 diabetic patients, who present 

a higher comorbidity profile than a non-diabetic popula-

tion, reported dizziness at a rate of 0.7%.25 Drug-related 

treatment-emergent adverse events ranged from 0.5% to 

7.6% across the titration steps for olmesartan and HCTZ. The 

most commonly reported treatment-emergent adverse event 

was arthralgia and extremity pain, at 2.1%. Germino et al 

reported the rate of drug-related hypotension to be less than 

3% in elderly patients with stage 1, 2, or isolated systolic 

hypertension.20

A large pooled analysis of 20 post-authorization sur-

veys of olmesartan involving 156,682 hypertensive patients 

further supports the placebo-like tolerability of olmesartan 

and HCTZ. Olmesartan was used as monotherapy or in 

combination with other antihypertensive drugs, for example, 

HCTZ.26 The frequency of adverse drug reactions was 0.4% 

and not altered by dose, age $65 years, or presence of 

comorbidities.

Physical activity
The positive effect of physical activity on health and car-

diovascular risk reduction is common knowledge and was 

shown in the large LIFE (Losartan Intervention For Endpoint) 

trial.27 In controlled intervention studies, the weighted net 

change in conventional BP caused by dynamic aerobic train-

ing averaged −5.3 mmHg for systolic BP and −4.8 mmHg 

for diastolic BP.28 A comprehensive meta-analysis on the 

effect of endurance training on BP and cardiovascular risk 

factors in hypertensive patients from 72 trials found net 

reductions in resting BP of −6.9/−4.9 mmHg (P , 0.001) 

caused by a reduction in vascular resistance, in which the 

sympathetic nervous system and the renin-angiotensin 

system appear to be involved.14 One recent cluster ran-

domized clinical trial evaluated the effect of a program 

promoting physical activity (PEPAF) on cardiovascular risk 

reduction. A significant decrease from baseline in systolic 

and diastolic BP and pulse pressure was observed after 

12 months in both groups (−2.93 mmHg, −1.81 mmHg, 

and −1.15 mmHg, respectively, in the control group, 

and −3.35 mmHg, −1.4 mmHg, and −1.94 mmHg, respec-

tively, in the PEPAF group). Cardiovascular risk decreased 

by 0.68 (95% confidence interval 0.13–1.25) in the control 

group and 0.79 (95% confidence interval 0.22–1.35) in the 

PEPAF group.29

One study in hypertensive patients showed a decrease 

in BP at rest and during exercise after 6 months and further 

reductions after 18 months and 3 years with 60 minutes 

of aerobic exercise twice a week.30 A recent review of 

119 articles found positive effects of primary care-based 

physical activity and dietary interventions on BP in South 

Asian populations, but due to a paucity of controlled evalu-

ations, the outcomes were difficult to interpret.31 The BP-

lowering efficacy of olmesartan and HCTZ in our study 
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did not differ between more or less active patients. When 

interpreting this result, it is important to be aware that we 

measured physical activity only at baseline and did not under-

take any formal physical activity program during conduct of 

the study. This can be interpreted as sufficient therapeutic 

effect of the medication, regardless of individual variability 

in the level of physical activity.

limitations
The present study is a real-life trial with all the known 

limitations of noninterventional studies when compared with 

randomized, double-blind, clinical trials, including lack of a 

control group, randomization, potential selection bias, and 

less transparent compliance with medication. The advantages 

are also obvious, ie, unselected patients with a wide range of 

concomitant diseases and potential contraindications to the 

study drug, and thereby more accurately representative of 

real-life practice. The patient group studied reflects the daily 

medical variety of unselected hypertensive patients needing 

uptitration of antihypertensive medication. Once more, the 

BP reductions achieved in the present study underscore the 

unsolved worldwide problem with achievement of target 

BP despite a huge amount of scientific research and medical 

efforts in this area.

Conclusion
The present study documents that a fixed-dose combination of 

olmesartan 40 mg and HCTZ (12.5 mg or 25 mg) is effective 

in the control of BP, and has an excellent safety profile in 

patients with previously uncontrolled arterial hypertension. 

Treatment with this fixed-dose combination was effective 

and well tolerated in all patient subgroups, including those 

with comorbidities, and was independent of the individual 

physical activity level.
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