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Comparison of Olmesartan Medoxomil Versus Amlodipine Besylate
on Regression of Ventricular and Vascular Hypertrophy

Clive Rosendorff, MD, PhDa,*, Robert Dubiel, PharmDb, Jianbo Xu, MSb, and
Kathleen J. Chavanu, PharmDb

Reversal of left ventricular (LV) hypertrophy is an important goal of antihypertensive
therapy. This phase 3b study compared the ability of the angiotensin receptor blocker
olmesartan medoxomil with the calcium channel blocker amlodipine besylate to induce
regression of LV hypertrophy and vascular hypertrophy after achieving blood pressure
(BP) goal. After a washout phase, 102 patients with hypertension and LV hypertrophy
were randomized to olmesartan medoxomil 20 mg/day, up titrated to 40 mg/day, or
amlodipine 5 mg/day, up titrated to 10 mg/day, for up to 4 weeks until a BP goal of <140/90
mm Hg (<130/85 mm Hg for diabetes) was achieved (hydrochlorothiazide 25 mg/day and
terazosin 1 to 5 mg/day 2 times/day could be added if needed). Upon achieving the BP goal
or by week 8, and again at weeks 26 and 52, assessments of LV mass and compliance and
arterial structure and function were performed by echocardiography, Doppler flow, and
arterial ultrasonography, respectively. There was no statistically significant percent change
in LV mass at 52 weeks in either treatment group (11.6% with olmesartan medoxomil vs
2.9% with amlodipine) and no statistically significant difference between treatment groups.
There were no significant changes in LV compliance or carotid or femoral artery wall-to-
lumen ratios in either treatment group at 52 weeks. In conclusion, there did not appear to
be a clinically significant BP-independent effect with olmesartan medoxomil or amlodipine
on LV mass decrease, diastolic function or vascular structure, and compliance in patients
with hypertension and LV hypertrophy. Published by Elsevier Inc. (Am J Cardiol 2009;

104:359–365)
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From currently available study results, renin–angiotensin
ystem (RAS) blockers and calcium channel blockers
CCBs) have emerged as recommended first-line antihyper-
ensive agents for patients with left ventricular (LV) hyper-
rophy.1 However, there is still some uncertainty as how
est to decrease LV hypertrophy in patients with hyperten-
ion.2,3 Olmesartan medoxomil is a relatively long 1/2-life
ngiotensin receptor blocker (ARB) that exhibits insur-
ountable blockade of angiotensin II binding to the angio-

ensin type 1 receptor,4 leading us to hypothesize that, by
irtue of its inhibition of angiotensin II–mediated prolifer-
tive effects on the cardiovascular system, this agent would
e an appropriate choice of treatment for patients with
ypertension and LV hypertrophy. The aim of the present
tudy was to evaluate the ability of olmesartan compared
ith the long-acting dihydropyridine CCB amlodipine be-

ylate to induce regression of LV and vascular hypertrophy
fter controlling for blood pressure (BP) in a cohort of
atients with hypertension and LV hypertrophy. These pa-
ients are at high risk for further progression of LV and
ascular hypertrophy. This unique study design differed
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rom that of several previous studies of RAS-inhibiting
gents in that patients were treated to achieve specified BP
argets before evaluating the treatment effects of olmesartan
r amlodipine on LV hypertrophy.

ethods

This was a single-center, prospective, randomized, dou-
le-blind, parallel-group phase 3b study comparing the ef-
cacy of olmesartan with amlodipine in reversing LV hy-
ertrophy in patients with LV hypertrophy and primary
ypertension after 52 weeks of double-blind therapy. Pa-
ients were titrated on their assigned medications using a
redefined algorithm to achieve target BPs before evaluat-
ng the treatment effect on reversing LV hypertrophy.

This study was conducted in accordance with good clinical
ractice and the principles of the Declaration of Helsinki re-
arding the ethical conduct of clinical trials and approved by
he institutional review board of the James J. Peters VA Med-
cal Center (Bronx, New York). Written informed consent was
btained before any study procedures.

Patients included in the study were �18 years of age
ith a diagnosis of hypertension and LV hypertrophy and
ere required to have a mean systolic BP of 140 to 200 mm
g and/or a mean diastolic BP of 90 to 120 mm Hg. Patients

ould not take antihypertensive drug therapy for 1 week to
weeks before these BP measurements. LV hypertrophy
as diagnosed in patients who had any 1 of the following

lectrocardiographic characteristics: sum of S wave in lead

1 and R wave in lead V5 or V6 �32 mm, R wave in lead

www.AJConline.org
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5 or V6 �27 mm, or R wave in lead aVL �11 mm. A
istory of severe hepatic or renal impairment was grounds
or exclusion, as was a history of allergic response to any
RB, dihydropyridine, CCB, thiazide diuretic or �-adreno-

eptor antagonist. Laboratory safety screening was re-
uired; patients were excluded if hemoglobin levels were
10 g/dl in men and �9 g/dl in women, white blood cell

ount was �2,000 /ml, neutrophil count was �1,500 /ml,
latelet count was �100,000 /ml, creatinine level was �3.0
g/dl, alanine aminotransferase/serum glutamic pyruvic

ransaminase level was �2.5 times the upper limit of nor-
al, aspartate aminotransferase/serum glutamic oxaloacetic

ransaminase level was �2.5 times upper limit of normal,
otassium level was �3.3 mg/dl, and any other laboratory
bnormalities that could compromise patients’ safety. Pa-
ients took no antihypertensive agents other than those spec-
fied by the protocol.

The study was divided into 3 phases: a 1- to 3-week
ashout/screening period during which all antihypertensive

herapy was discontinued; a dose titration phase of �4
eeks; and a maintenance therapy period (end of dose

itration to the end of 52 weeks of active therapy). Eligible
atients were randomized 1:1 to olmesartan 20 mg/day or
mlodipine 5 mg/day, with randomization stratified accord-
ng to a diagnosis of diabetes mellitus. During the 4-week
itration period, BP was checked at least every 2 weeks,
ith assigned medication titrated to reach a target BP
140/90 mm Hg (patients without diabetes) or �130/85
m Hg (BP goal for patients with diabetes at the time the

tudy was conducted). The titration sequence consisted of
1) doubling of initial doses to olmesartan 40 mg or amlo-
ipine 10 mg; (2) addition of open-label hydrochlorothia-
ide 25 mg/day; (3) addition of open-label terazosin 1 mg 1

igure 1. Patient disposition. �Intent-to-treat (ITT) population includes all
ostbaseline efficacy measurements.
ime/day; and (4) terazosin up titration to a maximum dose d
f 5 mg 2 times/day. At the end of titration, any patient with
diastolic BP �5 mm Hg above target or whose systolic BP

emained above target were withdrawn. BP was measured at
ll study visits (scheduled during weeks 1 to 2, 2 to 4, 3 to
, 4 to 8, and 8 to 14 and at weeks 26, 39, and 52). If target
P was not achieved at any visit, the regimen was adjusted
ccording to the titration algorithm. The antihypertensive
egimen was back-titrated for any patient who, in the inves-
igator’s opinion, had too low a BP. Compliance was deter-
ined by unused pill counts at each study visit.
The primary efficacy end point was percent change in

V mass from “on-treatment” baseline to the end of 52
eeks of active therapy. Percent change in LV mass after 26
eeks of treatment was a secondary study end point. Ad-
itional secondary end points obtained at 26 and 52 weeks
ere percent change in LV compliance and wall-to-lumen

atio and arterial compliance for common carotid and fem-
ral arteries.

LV mass was obtained using standard 2-dimensional
-mode echocardiography, which was performed at the

ttainment of target BP during the titration phase or after 8
eeks of blinded therapy (whichever came first for the
aseline measurement) and at 26 and 52 weeks. LV mass
as corrected for height to generate the LV mass index. LV

ompliance was assessed using Doppler transmitral flow
elocity curves to generate the E/A ratio and deceleration
ime. To measure arterial wall-to-lumen ratio and compli-
nce, carotid and femoral ultrasonograms, using a 7.0- to
.5-MHz probe ultrasound system, were obtained. Arterial
ompliance was defined as (�D/D)/�P, wherein �D is the
hange in arterial diameter during 1 cardiac cycle, D is the
nd-systolic diameter, and �P is the pulse pressure. Echo-
ardiographic, Doppler flow, and ultrasonographic proce-

ized patients who received �1 dose of study drug and had baseline and
random
ures were performed during the same study visits (on-
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361Systemic Hypertension/ECHO Study
reatment baseline and weeks 26 and 52). Inflammatory
arkers of atherosclerosis (C-reactive protein and trans-

orming growth factor-�) were also measured.
Adverse events, clinical laboratory values, and vital

igns were monitored during the study. Physical examina-
ion, serum chemistry profiles, and complete blood counts
ere performed at screening and at 26 and 52 weeks (ab-

olute neutrophil count was performed only at screening).
ital signs (BP and heart rate) were obtained at screening

nd each study visit. BP readings were reported to the
earest 2 mm Hg as the average of 2 readings taken after �5
inutes in the sitting position. As part of the safety assess-
ent, a 12-lead electrocardiogram was obtained at screen-

ng and at weeks 26 and 52.
Analysis of efficacy was based on an intent-to-treat study

opulation consisting of patients who received �1 dose of
andomized study drug, had a baseline measurement, and
1 baseline efficacy measurement after baseline measure-
ent. The safety population consisted of patients who re-

eived �1 randomized dose of study medication.
If normally distributed, analysis of the primary efficacy

ariable, percent change in LV mass, was to be based on
nalysis of covariance, with baseline LV mass as a covariate
nd treatment and diabetes strata as factors. If analysis of
ovariance assumptions were violated, analysis was to be
ased on analysis of variance, with treatment and diabetes
trata as factors. Ninety-five percent confidence intervals
ere calculated for differences in treatment effects, but if

he data were not normally distributed, nonparametric meth-

able 1
aseline demographic and clinical characteristics and cardiovascular
istory for all randomized patients (safety cohort)

ariable Olmesartan Amlodipine
(n � 50) (n � 52)

ge (years) 63.7 � 12.1 64.1 � 11.3
en 50 (100.0%) 51 (98.1%)

thnic origin
Black 38 (76.0%) 35 (67.3%)
White 7 (14.0%) 4 (7.7%)
Hispanic 5 (10.0%) 10 (19.2%)
Other 0 (0.0%) 3 (5.8%)
eight (lb) 200.3 � 41.2 192.8 � 37.4
eight (in) 68.8 � 3.4 68.7 � 2.8
P (mm Hg) 163.2 � 18.1/92.2 � 12.1 164.9 � 13.8/92.1 � 13.6
amily history of

hypertension
28 (56.0%) 28 (53.8%)

iabetes mellitus 7 (14.0%) 10 (19.2%)
ngina pectoris 2 (4.0%) 3 (5.8%)
yocardial

infarction
3 (6.0%) 1 (1.9%)

eart failure 0 (0.0%) 1 (1.9%)
troke 2 (4.0%) 4 (7.7%)
ransient

ischemic
attack

0 (0.0%) 1 (1.9%)

eripheral
vascular
disease

3 (6.0%) 0 (0.0%)

rrhythmia 4 (8.0%) 3 (5.8%)

Data are presented as mean � SD or number of patients (percentage).
ds were used. One-sample t test or, as appropriate, non- g
arametric Wilcoxon signed-rank test was to be used to test
hether the change from baseline to week 52 was statisti-

ally significant within each treatment group. Analyses of
econdary end points were handled similarly to the primary
fficacy variable.

Based on an estimation (from published studies) that, at
eek 52, treatment with olmesartan and amlodipine would
e associated with LV mass decreases of approximately
5% and 10%, respectively, a sample of 84 patients (42 per
reatment group) would provide 80% power at a 5% 2-sided
ignificance level, assuming a common SD of 8%.

esults

As shown in Figure 1, 126 patients were screened for
ligibility, 102 patients were randomized to treatment and
eceived �1 dose of study medication (50 for olmesartan
nd 52 for amlodipine), and 39 patients did not complete the
tudy. The efficacy dataset comprised 74 patients available
or intent-to-treat analysis (36 for olmesartan and 38 for
mlodipine). Of the intent-to-treat patient set, 72 patients
36 in each treatment group) had an echocardiogram at
eek 26 and 69 patients (32 for olmesartan and 37 for

mlodipine) had an echocardiogram at week 52. As pre-
ented in Table 1, the randomized treatment groups were
losely matched. Most patients in the 2 treatment groups
ere black (72% overall) and men (99% overall). There
ere 2 times as many Hispanic patients in the amlodipine
roup as in the olmesartan group. With regard to cardiovas-
ular disease status, �92% of patients reported no history of
ardiovascular disease diagnoses or episodes other than LV
ypertrophy. During the 3 months before randomization, 88
atients (86.3%) received antihypertensive therapies, which
ncluded angiotensin-converting enzyme inhibitors, CCBs,

blockers, � blockers, loop or thiazide diuretics, or spi-
onolactone. Many patients also received previous and on-

igure 2. Timing of electrocardiography and echocardiography in relation
o changes in systolic and diastolic BP (between-group differences not
tatistically significant). Electrocardiograms were obtained at weeks 0, 26,
nd 52. Echocardiograms were obtained at weeks 8, 26, and 52. �On-
reatment echocardiographic baseline (week 8); expected deadline for target
P. DBP � diastolic BP; SBP � systolic BP.
oing therapy with lipid-lowering medications and/or aspi-
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in. Patients were �90% compliant with olmesartan and
mlodipine treatment regimens at each study visit. Compli-
ncy ranged from 88.7% to 96.6% with terazosin and from
1% to 100% with hydrochlorothiazide.

Mean � SD BPs at week 52 were 136.4 � 18.21/79.6 �
.10 mm Hg in the olmesartan group and 132.8 �11.32/
8.3 � 9.31 mm Hg in the amlodipine group. Changes in
ystolic BP are presented in Figure 2. Most patients (62 of
02) required additional open-label antihypertensive ther-
py to reach BP targets (68.0% in the olmesartan group and
3.8% in the amlodipine group).

Mean � SD LV masses of 252.9 � 73.06 g in the
lmesartan group and 236.9 � 59.94 g in the amlodipine
roup at on-treatment baseline were decreased to 248.2 �
9.31 and 223.9 � 53.18 g, respectively, after 52 weeks of
herapy. Analysis of covariance analysis indicated that
ean � SD percent changes from baseline were 3.4 �

5.82 in the olmesartan group and �0.9 � 23.69 in the
mlodipine group, which translated into adjusted treatment
east squares mean changes of 11.6% in the olmesartan
roup and 2.9% in the amlodipine group (Table 2). Neither
f these changes was significantly different from baseline,
nd the difference between the 2 treatment groups was not
ignificant. At 26 weeks, adjusted percent changes in LV
ass were 8.0% with olmesartan and 6.0% with amlodip-

ne. As with the primary 52-week end point, changes oc-
urring at the 26-week assessment were not significantly
ifferent from baseline or from each other.

Mean � SD baseline LV mass indexes were 145.0 �
9.70 g in the olmesartan group and 136.0 � 34.50 g in the
mlodipine group. At 52 weeks, mean � SD LV mass
ndexes were 142.6 � 38.02 and 128.9 � 30.89 g in the
lmesartan and amlodipine treatment groups, respectively.

With regard to LV compliance, mean � SD E/A ratios at
n-treatment baseline were 0.9 � 0.34 in the olmesartan
roup and 0.8 � 0.21 in the amlodipine group, and mean �
D deceleration times were 205.9 � 36.87 and 206.9 �

able 2
djusted mean percent changes in left ventricular mass and compliance f

ariable Olmesartan
(n � 36)

Percent Change‡ p Value§

eft ventricular mass
52 weeks (primary end point) 11.6 � 4.9 0.469
26 weeks 8.0 � 5.2 0.221
eft ventricular compliance
E-A ratio

26 weeks 8.3 � 5.7 0.650
52 weeks 9.4 � 8.7 0.121

Deceleration time
26 weeks 3.7 � 4.4 0.277
52 weeks �1.0 � 4.9 0.578

* Baseline measurements were taken at attainment of target BP during th
† Mean olmesartan change minus mean amlodipine change.
‡ Data are adjusted means � SE.
§ Calculated using 1-sample t test.
� Calculated using analysis of covariance with baseline LV mass, E/A rat
CI � confidence interval.
8.31 ms, respectively. By week 52, mean � SD E/A ratio g
as still 0.9 � 0.34) in the olmesartan group and had
ncreased to 0.9 � 0.37 for patients treated with amlodipine,
nd mean � SD deceleration values were 206.5 � 32.87
nd 218.9 � 53.63 ms, respectively. Analysis of adjusted
ercent changes in E/A ratio and deceleration times from
aseline to weeks 26 and 52 are presented in Table 2.
either olmesartan nor amlodipine was associated with

ignificant changes compared with on-treatment baseline,
nd there were no significant differences between the 2
roups with regard to percent change in E/A ratio or
eceleration time.

Clinically significant changes from baseline, indicating
egression of LV hypertrophy (decrease in voltage) in most
ases, were noted on electrocardiogram for the 2 treatment

igure 3. Proportions of patients with clinically significant changes in
lectrocardiographic voltage suggesting some LV hypertrophic regression,
omplete regression of LV hypertrophy (LVH; LV hypertrophy no longer
resent), or worse LV hypertrophy after 52 weeks of treatment with
lmesartan medoxomil or amlodipine.

eline* at weeks 26 and 52 of treatment (efficacy cohort)

Amlodipine
(n � 38)

Between-Group
Difference†

Percent Change‡ p Value§ 95% CI p Value�

2.9 � 4.3 0.832 �1.7 to 19.1 0.099
6.0 � 4.9 0.163 �9.3 to 13.3 0.727

13.7 � 5.6 0.127 �18.0 to 7.3 0.399
8.0 � 7.8 0.123 �17.4 to 20.1 0.882

2.3 � 4.3 0.273 �8.3 to 11.0 0.784
4.9 � 4.4 0.150 �16.3 to 4.4 0.257

k titration period or after a total 8 weeks of therapy (whichever came first).

celeration time as a covariate, and diabetes and treatment strata as factors.
rom bas

e 4-wee

io, or de
roups (Figure 3).
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Analyses of percent changes in carotid and femoral ar-
erial wall-to-lumen ratios and compliance are presented in
able 3. There were no statistically significant between-
roup differences in percent wall-to-lumen ratio changes at
eek 26 or 52, and, compared with on-treatment baseline

here were no statistically significant within-group changes.
here was a numerically greater percent increase in carotid
nd femoral compliance in the olmesartan group than in the
mlodipine group (13.97% vs 5.99% and 10.51% vs 4.64%,
espectively, at 52 weeks), although the difference was not
tatistically significant. Increases from on-treatment base-

able 3
edian percent change in carotid and femoral artery wall-to-lumen ratios

ariable Olmesartan

Median Percent Change‡ p Value§

rterial wall-to-lumen ratio
Carotid

26 weeks 0.00% (30) 0.3252
52 weeks 3.81% (29) 0.3788

Femoral
26 weeks 11.29% (30) 0.0828
52 weeks 4.85% (28) 0.9470

rterial compliance
Carotid

26 weeks �0.76% (30) 0.6964
52 weeks 13.97% (26) 0.1708

Femoral
26 weeks 9.50% (31) 0.1892
52 weeks 10.51% (27) 0.0881

* Baseline measurements were taken at attainment of target blood pressu
ame first).

† Mean olmesartan change minus mean amlodipine change.
‡ Patients having �200% increase or �200% decrease in arterial wall-t

utliers and were excluded from statistical analysis. Data are presented as
§ Calculated using 1-sample t test.
� Calculated using analysis of covariance with baseline carotid or femoral

s factors.

able 4
dverse events

ariable Olmesartan Amlodipine
(n � 50) (n � 52)

1 adverse event 36 (72.0%) 38 (73.1%)
Possibly treatment related 7 (14.0%) 10 (19.2%)
Probably treatment related 1 (2.0%) 4 (7.7%)
Definitely treatment related 1 (2.0%) 0 (0.0%)
vents reported by �6% of patients
Arthralgia 4 (8.0%) 4 (7.7%)
Back pain 3 (6.0%) 3 (5.8%)
Chest pain 5 (10.0%) 5 (9.6%)
Diarrhea 3 (6.0%) 3 (5.8%)
Dizziness 6 (12.0%) 5 (9.6%)
Fatigue 3 (6.0%) 3 (5.8%)
Headache 8 (16.0%) 3 (5.8%)
Impotence 3 (6.0%) 4 (7.7%)
Peripheral edema 0 (0.0%) 6 (11.5%)
Rhinitis 0 (0.0%) 4 (7.7%)
Upper respiratory tract infection 5 (10.0%) 3 (5.8%)
ine to week 52 were not statistically significant for carotid w
r femoral artery compliance in the olmesartan or amlodip-
ne treatment group.

Assessment of changes in markers of inflammation dem-
nstrated that there were no significant changes in plasma
evels of C-reactive protein and transforming growth factor-�.

Adverse events are listed in Table 4. The frequencies and
atterns of reported adverse events were generally compa-
able between the 2 treatment groups. Most adverse events
ere of mild to moderate severity and were considered
nrelated to the study drug. Serious adverse events were
lso considered unrelated or unlikely to be related to treat-
ent. There were no deaths during the study or within 30

ays of the last administration of study drug. Laboratory
arameters remained relatively stable during the study.

iscussion

Using amlodipine as a comparator, this study sought to
stablish whether olmesartan was able to induce regression
f LV hypertrophy after target BP was achieved. In contrast
o many previous studies that investigated the effects of
AS inhibition on LV hypertrophy, patients involved in the
resent study were treated to achieve specified BP targets
efore assessing the effects of treatment on LV hypertrophy
e.g., baseline echocardiography was performed only after
ttainment of protocol-defined BP targets). This study de-
ign allowed for the simultaneous measurement of LV di-
ensions and diastolic function. Because the E/A ratio as a

riterion for the assessment of diastolic dysfunction is load
ependent, it was felt that the BP should be stabilized at
ormal levels before baseline echocardiographic and Dopp-
er assessments were made. This study design might also
llow the identification of any antihypertrophic effects that

mpliance from baseline* at weeks 26 and 52 of treatment

Amlodipine Between-Group Difference†

edian Percent Change‡ p Value§ p Value�

�1.56% (31) 0.8935 0.5985
5.48% (33) 0.1557 0.6315

9.38% (31) 0.0256 0.9482
�2.78% (33) 0.9235 0.9481

10.81% (32) 0.0853 0.3139
5.99% (31) 0.8334 0.4038

4.29% (31) 0.4775 0.6728
4.64% (33) 0.4144 0.6451

g the 4-week titration period or after a total 8 weeks of therapy (whichever

n ratio or in arterial compliance at 26 or 52 weeks were considered to be
tage (number of patients).

-lumen ratio or compliance as a covariate, and diabetes and treatment strata
and co

M

re durin

o-lume
percen

wall-to
ere additional to those attributable to decrease of BP
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lone. However, despite the existing evidence that RAS
nhibitors and CCBs can decrease LV hypertrophy,1 a sta-
istically significant regression of LV hypertrophy was not
bserved in either treatment group, and there was no sig-
ificant difference between treatment groups based on echo-
ardiographically determined LV mass measurements ob-
ained after BP goals were attained. These results suggest
hat the beneficial effects of ARBs and CCBs on decreasing
V hypertrophy could be largely pressor dependent.

In the Losartan Intervention for Endpoint Reduction in
ypertension (LIFE) study, the ARB losartan was more

ffective than the � blocker atenolol in decreasing echocar-
iographically determined LV mass and electrocardio-
raphic measurements of LV hypertrophy, despite similar
ecreases in BP.5,6 In the present study, it is likely that the
ailure to achieve a significant improvement from baseline
n LV mass with olmesartan or amlodipine was a conse-
uence of the study design, which specified that baseline
nd subsequent echocardiographic assessments be con-
ucted only after patients had achieved most, if not all, of
he decreases in BP associated with antihypertensive treat-
ent. The 2 agents were effective in decreasing BP as
onotherapies, although slightly �1/2 of the patients re-

uired additional open-label therapy to reach predefined BP
argets. Decreases in mean BP were achieved within 8
eeks of initiation of treatment with olmesartan or amlo-
ipine, with no significant incremental decreases from 8 to
2 weeks. LV hypertrophic regression has been reported to
ccur within 8 to 12 weeks of treatment initiation with
AS-inhibiting agents.7–9 In the LIFE study, baseline elec-

rocardiography and echocardiography were performed be-
ore randomization of patients to losartan or atenolol.

LV mass by Framingham criteria10 was within the upper
imit of normal for patients in this study when determined
y echocardiography performed 4 to 8 weeks after initiation
f therapy with olmesartan or amlodipine, thus allowing
ittle room for subsequent detection of further decreases in
V mass. To some extent, the relatively low mean LV mass
ay have reflected the large proportion of patients receiving

ntihypertensive agents before enrollment. Although it was
ot the case using relatively sensitive echocardiographic
echniques, large proportions of patients in the olmesartan
nd amlodipine treatment groups were observed to have
mprovements in LV hypertrophy as assessed by electrocar-
iogram. It seems probable that this finding reflects the fact
hat, in contrast to baseline echocardiography, which was
erformed after 4 to 8 weeks of randomized treatment,
aseline electrocardiogram was obtained during the
ashout/screening period, thus lending credence to the
ypothesis that changes in LV mass would have been
etected if baseline echocardiographic assessment had
lso been performed during the washout period and be-
ore randomization.

Another potential issue that may have affected the out-
ome of the study was the racial composition of the patient
opulation. To minimize observer bias and ensure that treat-
ent groups were consistently and accurately compared,

his study was conducted at a single site. However, this site

as an urban Veterans Affairs hospital, and the patients
ecruited for the study were mainly elderly African-Amer-
can men. Hypertension in black patients is more frequently
f the low-renin, salt-sensitive phenotype11 and it has been
uggested that RAS blockade may be a less effective anti-
ypertensive treatment strategy in black than in nonblack
atients.12 Similarly, black patients may be more resistant to
ecrease of target-organ damage induced by angiotensin II
ype 1 receptor blockade. Indeed, a subanalysis of the LIFE
tudy results indicates that occurrence of a favorable car-
iovascular outcome because of RAS inhibition may be less
ikely in black than in nonblack patients with LV hypertro-
hy.12 The large proportion of black patients in this study
opulation may have contributed to the lack of LV hyper-
rophic regression as measured by echocardiography.

The finding that there were no clinically significant
hanges from baseline to week 52 in mean levels of the
nflammatory markers assessed in this study (C-reactive
rotein and transforming growth factor-�) for either treat-
ent group was perhaps unsurprising. Considering the high

se rates of concurrent medications (including lipid-lower-
ng agents, aspirin, and anti-inflammatory agents), it might
e expected that these agents would have had an anti-
nflammatory effect, thus decreasing the levels of such
arkers before the active treatment period of the study had

een initiated.
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