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ABSTRACT

Objective: To evaluate the efficacy and safety of
olmesartan medoxomil (20 mg and 40 mg) in Filipino
subjects with mild to moderate essential hypertension.

Methods: Sixty-seven (n=24 male; n= 43 female)
Filipino outpatients (mean age 51.1.±-11.5 years) with
mild to moderate hypertension entered this 8-week,
open-label, dose titration, treat-to-target study; n=62
patients completed. All subjects received olmesartan
20 mg for four weeks, at which time a dose titration
assessment occurred. Subjects were either maintained
on 20 mg or up-titrated to 40 mg for the final four
weeks. Intent-to-treat analysis were performed using
last observation carried forward (LOCF) methodology
on the percentage of subjects achieving blood pressure
(BP) target (responders were pre-specified using the
JNC VII guidelines) at Weeks 4 and 8 (primary
endpoint). Safety was assessed by incidence of
adverse events (AEs) and subject discontinuations.

Results: A large proportion of subjects achieved
BP target at Week 8/LOCF (59%, n=39); moreover,
48% (n=31) responded at Week 4. A further 11, of
the 33 subjects not at target at Week 4, went on to
achieve BP target by Week 8/LOCF. Overall, mean
BP at baseline was 155.4/95.8 mmHg, which was
reduced to 127.2/80.3 following eight weeks of
treatment. Seven subjects reported 12 treatment
related AEs; the most common was headache (n=3).
There were no serious AEs reported during the study
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and only one subject had severe AEs (headache,
insomnia and facial flushing); this subject was the
only subject who discontinued due to treatment-related
AEs.

Conclusion: Olmesartan medoxomil was found to
be an effective, safe and well-tolerated
antihypertensive agent in this Filipino population, with
59% of subjects reaching their BP target by the end
of the study. These data are supportive of findings in
other populations, and will provide valuable information
for Filipino clinicians for management of hypertension.

Keywords: olmesartan medoxomil; hypertension;
angiotensin receptor blocker; blood pressure; efficacy;
safety.

INTRODUCTION

Recent publications have indicated that the
prevalence of hypertension is increasing; furthermore,
management of hypertension is far from adequate as
only one third of the population have their BP
controlled.! The reduction of cardiovascular mortality
and morbidity is the major objective in the management
of hypertension.2.3 A reduction in blood pressure (BP)
as little as 2 mmHg in systolic and 5 mmHg in diastolic
has been shown to reduce the future risk for stroke

and coronary heart disease,3-4 In patients without
diabetes or renal disease, the US (Joint National
Committee [JNC]) and European (European Society
of Hypertension) guidelines for management of
hypertension recommend systolic BP (SBP) and
diastolic BP (DBP) levels < 140/90 mmHg in order to
provide optimum protection against future
cardiovascular disease.2.5

Selective angiotensin receptor blockers (ARBs)
constitute the newest approved class of
antihypertensive agents. They have been shown in
numerous trials to be effective in the treatment of

hypertension and i~ slowing the progression of
diabetic nephropathy. A recently-approved member
of this class is olmesartan medoxomil.

In hypertension, olmesartan causes a dose
dependent, long-lasting reduction in arterial BP
through arterial vasodilation and decreased sodium



98 Borromeo AP et al

retention. It has been shown to achieve significant
reductions in BP, which is maintained with continued
use.G,7 There has been no evidence of first-dose

hypotension, of tachyphylaxis during long-term
treatment, or of rebound hypertension after cessation
of therapy. Furthermore, adverse events (AEs) with
olmesartan treatment have been minimal, with
dizziness being the only AE occurring more often than
observed with placebo.4,8

The risk of hypertension is not only related to
increased BP, but also obesity. Hence, it is noteworthy
that Adair recently reported the proportion of Filipino
women who were overweight or obese had increased
nearly 6-fold to 35% in the 15-year period to 1999,
which may be of concern for future development of
CVD in this population.9 Evidence also suggests that
South Asians have a higher prevalence of
cardiovascular disease, in part due to their
predisposition to insulin resistance.1o It has been shown
by Liau and colleagues that olmesartan 20 mg
produced a more rapid antihypertensive effect than
losartan in Chinese patients with mild to moderate
hypertension.11 However, there are currently no
published data on the use of olmesartan as an
antihypertensive agent in a Filipino population.

In order to provide evidence for Filipino clinicians
on the use of ARBs for the effective treatment of

hypertension, this study examined the efficacy and
safety of olmesartan (20 and 40 mg) in Filipino subjects
with mild to moderate hypertension.

MATERIALS -AND METHOD

This study was conducted in accordance with the
latest version of the Declaration of Helsinki (2004).
The protocol (study code: A0021001) was approved
by the Independent "Ethics Committee/Institutional
Review Board at each center and written informed

consent was obtained from each subject as a condition
of entry.

Study PopulaUon

Filipino male and female outpatients aged 18 to
80 years old with mild to moderate hypertension were
enrolled into this study. Hypertension was ·defined as
SBP between 140 and 170 mmHg or DBP between
90 and 109 mmHg. Subjects taking antihypertensive
medication two weeks prior to screening or with a
history of secondary hypertension, cardiovascular
disease, or presence of clinical heart failure, impaired
hepatic or renal function were excluded from the study.

Study Design

This was a multi-center, open-label, dose titration,
treat-to-target study conducted at seven centers in the
Philippines over a five-month period: September 2004
to January 2005. Subject visits occurred on four
occasions: Screening, Baseline, Week 4 and Week 8.
All subjects received olmesartan 20 mg once daily for
four weeks. At Week 4 subjects had their BP assessed.
Subjects who achieved BP targets «] 40/90 mmHg
[without diabetes] or <130/80 mmHg [with diabetes]),
as specified by the JNC VII guidelines,2 were
maintained on the same dose for the remaining four
weeks; those who did not achieve BP targets were
up-titrated to 40 mg once daily. Olmesartan was taken
in the morning with or without food.

Measures

Sitting BP (diastolic and systolic) and heart rate
were evaluated at each visit. Two consecutive cuff BP
measurements were taken two minutes apart using a
mercury manometer after the subject had been sitting
for five minutes. The average of both readings was
used for diagnostic and titration decisions, as well as
for analysis. Heart rate was determined immediately
after the second BP measurement. Every attempt was
made to ensure that the same rater, same instrument
and same arm were used at each visit. In addition,
safety was assessed by monitoring AEs,
discontinuations, laboratory test results, medical
history, physical examination including body weight,
and concomitant medications.

Statistical Analysis

It was estimated that a sample size of 50 subjects
and a response rate of 60% would provide a 95%
confidence interval (CI) of 45% to 74% for response,
based on the Clopper-Pearson method of calculation.

All subjects who took at least one dose of study
drug and had at least one on-treatment BP evaluation
were included in the intent-to-treat (ITT) population,
which was used for all efficacy analyses. All subjects
who took at least one dose of study medication were
included in the safety analyses.

The proportion of subjects who reached BP targets
(i.e., responders) at Week 8, <140/90 mmHg (without
diabetes) or <130/80 mmHg (with diabetes), was the
primary endpoint (targets were pre-specified and
based on JNC VII guidelines2). The percentage of
responders at Week 4, the change from baseline in
BP at Week 4 and 8, subjects who maintained their BP
target at Week 8, and the proportion of subjects who
were up-titrated and achieved BP target at Week 8
were also calculated and summarized using descriptive



statistics including 95% Cis where appropriate. Missing
on-treatment values were imputed using the last
observation carried forward (LOCF) methodology.

RESULTS

Subject Djsposjtjon
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inflammatory analgesics (n=8, 12%). Of note, three
subjects were classified as obese at baseline. Mean
duration of treatment was 55 days (range: 1 to 63

days); 61 subjects took study treatment for 45 to 67
days.

Blood Pressure Responders

Eighty-nine subjects were screened for entry into
this study; 67 subjects were, treated with study
medication, and 62 (92.5%) completed the study.
Reasons for screen failure and discontinuation are

shown in Figure 1. All treated subjects were included
in the safety population. One subject was excluded
from the ITT analysis population due to no post
baseline follow up efficacy assessment.

I

Screened (N=89) I

Assigned to study drug (N=68)
Received OlM 20 mg (N=67)

Did not receive OlM 20 mg as failed to I
meet study timelines (n= 1)

Discontinued, n=5 (7.5'10):

AE due to study drug, n=1 (1.5%)

AE not due to drug, n=1 (1.5%)

Other, n=1 (1.5'10)

Subject defaulted, n=2 (3.0%)

i-s~reen failures, n=21: I

Did not meet inclusion criteria, n=9 1

No longer willing to participate, n=7j
lost to follow up, n=5

--------- .._---_ ..

On the primary efficacy endpoint, 59.1 % (n=39)
of [TT subjects achieved BP targets at Week 8/LOCF
(i.e., responders). After four weeks of treatment with
olmesatran 20 mg almost half of the study population
(48.4 %, n=31 [excluding 2 subjects who qid not have
Week 4 BP assessments]) had already achieved their
target BP (Table I); 90.3% (n=28) of which maintained
their BP target through to Week 8. Only three subjects
failed to maintain BP targets at Week 8; however, their
BP was borderline, thus not included as responders
due to analysis definition. The two subjects who did
not have Week 4 BP assessments failed to reach BP

targets at Week 8.

Of the 33 (53%) subjects who did not achieve BP
targets at Week 4, 29 were up-titrated to 40mg, 11
(33.3%) of these subjects went on to achieve BP targets
at Week 8/LOCF. Four subjects were not up-titrated
two were incorrectly maintained on 20 mg and two
prematurely discontinued. Of the 11 subjects with
diabetes, only one subject was at goal at Week 4 and
three achieved BP targets at Week 8/LOCF.

I Analysed for efficacy, n=66 (98.5%)
I Excluded from analyses:

I No post-baseline efficacy assessment,

n=1 (1.5%)

Analysed for safety, n=67 (100%)

~mPleted, h=62 (92.5%)

Figure 1. Subject Disposition

All percentages are based "on the safety population
(all treated subjects). OLM, olmesartan medoxomil.
AE, adverse event

Change jn Blood Pressure

Mean baseline SBP and DBP measurements and

change from baseline are presented in Table II and
illustrated in Figure 2. Mean baseline BP for the total
population was 155.4/95.8 mmHg. After four weeks
of treatment with olmesartan 20 mg both SBP and
DBP were markedly decreased. Further decreases in
SBP and DBP were observed at Week 8/LOCF: -27.8
mmHg and ·15.5 mmHg, respectively.

...•. OBP --.-SBP

Figure 2. Systolic and Diastolic BP: Change from Baseline
- ITT Population

Demography and Subject Characterjstjcs

More females (n=43, 64%) entered the study than
males (n=24, 36%), and the mean age was 51 years
(range: 23 to 73 years). All subjects had a primary
diagnosis of essential hypertension; mean duration at
baseline was 4.2 years (range: 0 to 21 years).
Dyslipidemia (n=24, 36%) and diabetes mellitus (n= 11,
16%) were the most common co-morbid conditions
present at baseline. Similarly, the most common
concomitant drug treatments were hydroxymethyl
glutaryl coenzyme A (HMG CoA) reductase inhibitors
(n= 19,28%), antidiabetic drugs n= 11 (16%), and anti-
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Table III. Treatment·Related Adverse Events-Safety
Population

Treatment-Related AE n (%)

AE, Adverse event. SPGT, serum glutamic pyruvic transaminase.

The median change in laboratory test values was
small and not considered clinically significant. Changes
in physical examination findings were generally
unremarkable.

BP, blood pressure. ITT, intent-to-treat. SBP, systolic
blood pressure. DBP, diastolic blood pressure. SD,
standard deviation

Safety

Only 12 AEs were considered related to study
drug. All treatment-related AEs are presented in Table
Ill; the most common was headache (4.5%, n=3) ..
Three treatment-related AEs were considered severe:

one subject reported headache, insomnia and
vasodilation; this was the only subject who discontinued
due to study treatment.

Table I. Proportion of Responders * - ITT Population

Response
N=66

% (±95% CI)

Headache

Abdominal pain
Ataxia
Dizziness

Hypercholesterolemia
Hypotension
Insomnia

Lipodystrophy
SPGT increased
Vasodilation

3 (4.5)
1 (1.5)
] (1.5)
] (1.5)
1 (1.5)
1 (1.5)
1 (1.5)
1 (1.5)
1 (1.5)
1 (1.5)

Ta\ble II. Systolic and Diastolic Blood Pressure - ITTPo\pulation ,

Response rate = percentage of subjects who reached target blood
pressure (<140/90 mmHg [no diabetesl or <130/80 mmHg [with
diabetes]). Note: 2 subjects had no BP assessments at Week 4 and
8 (different subjects at each visit) and were excluded from any
calculations without using LOCF. ITI, intent, intent-to-treat. CI,
confidence interval. LOCF, last observation carried forward.
*Responders is defined as the subjects who reached target blood
pressure (<140/90 mmHg [no diabetes] or <130/80 mmHg [with
diabetes]).

48.4 (35.8 to 61.3)
60.9 (47.9 to 72.9)
59.1 (46.3 to 71.0)

Mean change from baseline is based on subjects with non-missing
values at both baseline and the week in question (i.e., Week 4 or 8);
therefore, mean change may not equal the week mean minus the
baseline mean. ITI, intent-to-treat. CI, confidence interval. SBP,
systolic blood pressure. LOCF, last observation carried forward.
DBP, diastolic blood pressure.

1111111'1111'1'"

Week 4
Week 8
Week 8/LOCF

/
ITI N=66

SBP
Baseline
Week 4
Week 8
Week 8/LOCF

DBP
Baseline
Week 4
Week 8
Week 8/LOCF

,
Absolute Values

Mean (±95% CI)

155.4 (152.1 to 158.8)
132.5 (128.7 to 136.3)
127.1 (123.1 to 131.2)
127.2 (123.3 to 131.1)

95.8 (93.9 to 97.6)
84.2 (81.8 to 86.6)
80.0 (77.7 to 82.2)
80.3 (78.1 to 82.6)

Change from Baseline
mean (±95% CI)

-21.8 (-25.1 to -18.5)
-28.0 (-31.7 to -24.2)
-27.8 (-31.6 to -24.1)

-11.3 (-13.8to -8.9)
-15.8(-17.9to-13.6)
-15.5 (-17.6to -13.4)

DISCUSSION

Although there is a wealth of antihypertensive
agents available, prescribing practices,12.13 patient
compliance,12 and adverse safety effects14 have all
contributed to the poor rates of BP control in patients
with hypertension. The JNC VII guidelines for effective
management of hypertension recommend treating
subjects to target BP, defined as <140/90 mm Hg
(without diabetes or other comorbid, conditions), or
<130/80 mmHg (with diabetes).

Olmesartan is the newest of the approved ARBs
for the treatment of hypertension and has been found
to be effective at treating patients to BP targets. 15·17An
integrated review of placebo controlled trials,
conducted by Neutel, revealed approximately 70% of
subjects with essential hypertension reached BP targets
after six to 12 weeks of treatment with all doses of

olmesartan (2.5 to 80 mg); olmesartan was
significantly superior at treating to BP target than
placebo in all studies.I8

In the current study a response rate of 59% was
observed (i.e., the proportion of subjects who reached
BP target), which is slightly lower than that seen by
Neutal, but within the range observed in comparator
studies: 53% and 63%.19.20Furthermore, the proportion
of subjects who reached SP target in Neutal's review
was lower once control rates of <140/90 mmHg were
considered: 39% and 51 % for SSP and DSP,
respectively. Ie In line with current JNC VII guidelines,
the more stringent BP target of <130/80 mmHg was
applied in this study for the 11 subjects with diabetes,



which may have contributed to the slightly lower
response rate.

Irrespective of achieving targets, effective
reductions from baseline in BP were rapid in this study
population, with the majority of reduction in both SBP
and DBP occurring by Week 4 (-22/-11 mmHg). This
is consistent with the product information for
olmesartan, which indicates the majority of
antihypertensive effect occurs within the first two
weeks of treatment. Furthermore, BP reduction was
maintained and further decreases were observed at

Week 8 (-28/-16 mmHg). The German arm of the
OLMEBEST study reported that olmesartan 20 mg
once daily produced rapid and substantial reductions
in mean BP within two weeks of treatment. After eight
weeks of 20 mg a reduction of -12/-17 mmHg was
observed, which increased further at Week 12 in those
patients who were controlled at Week 8 to -15/-20
mmHg. Similar reductions in BP have also been
observed with olmesartan 20 mg after an eight week
period as measured by ambulatory pressure.8 A
greater reduction in SBP was found in this population
than previous published studies despite that view that
this parameter is more difficult to normalize than
DBP.21.22

The evidence based benefit of BP reduction on

cardiovascular risk is widely known. Moreover,
evidence suggests that small reductions of 2 mmHg
in SBP and 5 mmHg in DBP can substantially reduce
associated cardiovascular risk.4 Olmesartan as an ARB

has a faster onset and greater antihypertensive efficacy
compared with other ARBs.111923A meta-analysis on
the effects of different antihypertensive regimens
reported that ARB-based regimens reduced the total
major cardiovascular risk compared with control
regimens. Furthermore, the larger the BP reduction
observed the greater the risk reduction.24

The safety profile of olmesartan has been shown
to be comparable with that of placebo.18 Neutal found
that headache and upper respiratory tract infection
were the most common events with olmesartan or

placebo; furthermore, dizziness was the only AE that
had a significantly higher incidence than placebo (2.8%
vs 0.9%). Similarly, headache was the most commonly
reported AE in the current study.

Published data on the prevalence of hypertension
in the Philippines are limited; however, it is indicated
that the rate could be around 23% in rural areas. The

more dense urban population may increase this rate
of hypertension to the levels found worldwide, which
has been estimated at 29% in one study. I However,
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similar to worldwide data, only 17% of those with
hypertension in rural Philippines have their
hypertension under control. Olmesartan may offer
significant benefits in this population who have been
shown to have a propensity to develop cardiovascular
disease.lo

It is worth noting a few limitations of this study.
Firstly, there was no comparator group; using a
comparator agent would substantiate the BP efficacy
of olmesartan. Secondly, the study duration was only
eight weeks; longer term results on the reduction of
BP and maintenance of BP response in this population
would be beneficial. Finally, the sample size was small
and therefore it is difficult to interpret meaningful
results.

In summary, given the difficulty clinicians have at
controlling BP to target, this study will provide further
evidence for olmesartan (20 and 40mg) as an effective
treatment of hypertension. Substantial BP reductions
were observed and maintained, with 59% of subjects
achieving BP targets « 140/90 mmHg) [without
diabetes] or < 130/80 mmHg [with diabetes]), with
olmesartan over the 8-week period in this Filipino
population. Furthermore, we demonstrated a
favorable safety profile supportive of data found in
other populations.
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