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Abstract: The aim of this study was to comparatively assess the
effects of irbesartan and amlodipine monotherapies on left ventricular
mass index (LVMI) in patients with mild to moderate untreated hy-
pertension and echocardiographically determined left ventricular hy-
pertrophy (LVH). Sixty hypertensive patients (35 men, 25 women;
mean age, 52.8 years ± 12.6) with diastolic blood pressure (BP) � 100
mm Hg were randomized to irbesartan 150 mg once daily or amlo-
dipine 5 mg once daily for a 4-week titration period. Dosage of both
drugs was increased to irbesartan 300 mg once daily or amlodipine 10
mg once daily in case of sitting diastolic BP still >90 mm Hg after the
first 2 weeks of treatment. Dosage doubling was necessary in more
than 50% of patients in both treatment groups. After the titration pe-
riod, only the responders (sitting diastolic BP � 90 mm Hg) entered a
5-month maintenance period. After 3 months, echocardiographically
estimated LVMI decreased by 23.2% in the irbesartan-treated patients
and 11.4% in the amlodipine-treated patients, with an adjusted mean
difference of 11.8% in favor of irbesartan (P < 0.0001). After 6
months, it decreased by 24.7% in the irbesartan-treated patients and
13.0% in the amlodipine-treated patients, with an adjusted mean dif-
ference of 11.6% in favor of irbesartan (P < 0.0001).
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A lthough left ventricular (LV) hypertrophy (LVH) may be
considered a physiologic response to increased blood

pressure (BP) in hypertensive subjects, it becomes a patholog-
ic response when associated with marked changes in the struc-
ture, mechanical properties, and biochemistry of hypertro-

phied myocytes, which, together with increased interstitial
volume, may lead to impaired coronary microcirculation.1–3

Several studies have established that LVH is a powerful BP-
independent cardiovascular risk factor.4,5 The presence of
LVH, detected by electrocardiography or echocardiography,
represents a risk factor for major cardiovascular events, in-
cluding the development of coronary heart disease (angina,
myocardial infarction, sudden death), arrhythmias, congestive
heart failure, stroke, transient ischemic attacks, and intermit-
tent claudication.6 In addition, the ECG-detected impairment
of LV diastolic function that occurs in hypertensive patients is
a more recent indicator of LV compliance reduction, often fol-
lowed by a reduction in LV systolic function. Therefore, an
actual goal of an effective early antihypertensive therapy—
besides normalizing BP level, improving cardiac conditions,
and preventing cardiac complications—is to reduce LVH and
improve LV diastolic function.

Ample evidence suggests that some but not all antihy-
pertensive drugs can reverse LVH.7–11 Preliminary studies
confirmed the beneficial effect of LVH regression on cardio-
vascular morbidity and mortality,12–16 and it is now well-
recognized that optimal patient management requires an evi-
dence-based choice of treatment determined by well-designed
comparative studies.17,18 Therefore, we designed this be-
tween-patient, open-label, blinded-observer, randomized
study to compare the efficacy of irbesartan, a long-acting an-
giotensin (Ang) II AT1 receptor antagonist, with that of amlo-
dipine, a well-studied calcium antagonist of the dihydropyri-
dine group, on LV mass (LVM) reduction in hypertensive
patients with echocardiographically-determined LVH.19 We
employed a quality-control procedure throughout the study
and took blind, randomized, centralized end-study readings of
all echocardiograms.

METHODS
The study was carried out with the prospective, random-

ized, open, blinded end point design20 to compare the effect of
randomly allocated irbesartan 150 mg and amlodipine 5 mg,
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both given orally once daily to patients with essential arterial
hypertension and echocardiographically determined LVH.
Dosage of both drugs could be doubled if BP did not reach the
goal after the initial treatment trial.

The primary outcome measure was the change in LV
mass index (LVMI). Secondary outcome measures were the
change in systolic, diastolic, and mean BP, pulse pressure,
heart rate (HR), interventricular septum (IVS) thickness, pos-
terior wall (PW) thickness, and LV end-diastolic diameter
(EDD).

Study Population
Patients of both sexes, aged younger than 80 years, with

untreated essential arterial hypertension (sitting diastolic BP of
100–115 mm Hg) and LVH, defined as an echocardiographic
LVMI > 134 g/m2 in men or >110 g/m2 in women,21 were
eligible for the study. Patients with secondary hypertension or
cardiovascular conditions such as congestive heart failure, val-
vular or ischemic heart disease likely to produce dyskinesia,
akinesia, or other disturbances of ventricular geometry, as well
as those with any disease that could interfere with the study
protocol, were excluded.

During a recruitment period of 24 months, 60 new white
patients with hypertension (35 men and 25 women, aged 25–
79 years; mean age ± SD, 52.8 years ± 12.6) with echocardio-
graphically-determined LVH were enrolled in this double-
center study. Thirty patients were randomized to irbesartan
treatment and 30 to amlodipine.

The echocardiograms of all of the patients were of suf-
ficient quality for quantitative evaluation. Echocardiographic
data are expressed as mean values, obtained by blind end-study
readings made by two observers. The characteristics of the pa-
tients at randomization are given in Table 1.

Treatment Protocol
All patients who gave their informed consent entered a

2-week run-in period during which they received one single-
blind placebo tablet each morning.

At the end of the run-in period, the patients with a sitting
diastolic BP � 100 mm Hg were randomly allocated to the
irbesartan group or the amlodipine group. Treatments were
started with irbesartan at the dose of 150 mg and amlodipine at
the dose of 5 mg, both administered as one tablet at 8:00 AM. In
the case of unsatisfactory BP control after 2 weeks (sitting di-
astolic BP > 90 mm Hg), the dosage could be doubled. At the
end of the fourth week, patients with a sitting diastolic BP � 90
mm Hg who did not experience any adverse drug effect fol-
lowed the same randomized treatment at the titrated dosage for
a further 5 months. Patients with a sitting diastolic BP > 90 mm
Hg were removed from the study.

Measurements
All measurements were made between 3:00 PM and 6:00

PM, ie, approximately 7–10 hours after morning drug intake.
Patients underwent a thorough clinical examination (including
BP and HR measurements and assessment of spontaneously
reported side effects) at the end of the placebo run-in period,
after 2 and 4 weeks, and at the end of each of the following 5
months. On each occasion, two BP readings (with a 2-minute
interval between them) were made with use of a mercury
sphygmomanometer (Korotkoff phase 5 for diastolic BP) after
the patient had been in a sitting position in a quiet room for 10
minutes; the mean of the two readings was recorded. Heart rate
was calculated by means of radial pulse palpation for 30 sec-
onds immediately after the BP readings.

Echocardiograms were obtained at the end of the pla-
cebo run-in period and after 3 and 6 months of treatment. All
echocardiographic tracings were obtained by the same opera-
tor, who was not involved in the study. The echocardiographic
tracing plates were coded without mention of the treatment
and, at the end of the study, were independently interpreted by
two investigators who were blinded to the treatment group and
to the sequence of recording (time of visit unknown). For each
variable, the mean values of the two readers were used.

Echocardiography
The echocardiographic images were obtained with use

of a two-dimensional M-mode ultrasonoscope (Sim 7000
Challenge; Esaote Biomedica, Italy) and a 2.5-MHz transducer
probe and were photorecorded at a paper speed of 50 mm/sec.

The M-mode echocardiographics of the left ventricle
were taken in the long-axis view just below the tips of the mi-
tral valve leaflets, a position showing continuous echoes from
the septum and PW, in accordance with the recommendations
of the American Society of Echocardiography.22 The values
obtained from an average of at least five cardiac cycles were
calculated by each of the two readers.

TABLE 1. Patient Characteristics at Randomization

Characteristic
Irbesartan

(n = 30)
Amlodipine

(n = 30)
P

Value

Sex (M/F) 18/12 17/13
Age (y) 50.5 ± 12.7 53.4 ± 13.7 NS
Weight (kg) 68.1 ± 8.04 69.6 ± 7.9 NS
Height (cm) 166.2 ± 7.7 168.2 ± 6.02 NS
Systolic blood pressure

(mm Hg) 167.8 ± 10.6 168.1 ± 13.0 NS
Diastolic blood pressure

(mm Hg) 107 ± 5.8 108.3 ± 5.4 NS
Pulse rate (beats/min) 77.2 ± 9 75.4 ± 8.5 NS
LVMI (g/m2) by

echocardiography 140.87 ± 13.7 135.6 ± 16.9 NS

Values expressed as mean ± SD.
LVMI, left ventricular mass index; NS, not significant.
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The following universally accepted formula for calculat-
ing the M-mode LVM, based on the American Society of
Echocardiography cube formula with the correction factor pro-
posed by Devereux et al,21 was used:

LVM (g) = 0.80 × [1.04 × (LV EDD + IVS thickness
+ PW thickness)3 – (LV EDD)3] + 0.6

where LV EDD is the internal EDD of the LV.
LVM was divided by the body surface area to obtain the

LVMI (g/m2). Left ventricular hypertrophy was prospectively
defined by an LVMI > 134 g/m2 body surface area in men or
>110 g/m2 in women.

Statistical Analysis
The sample size was estimated to have an 80% chance of

detecting a difference of 8 g/m2 (SD, 8) between irbesartan and
amlodipine in the primary endpoint (ie, a change in the LVMI
after 3 or 6 months of treatment), with an overall significance
level of 5% (two-tailed test). A sample of 40 patients was
deemed to be necessary. To correct for potential baseline dis-
crepancies between the two randomized groups, we compared
adjusted means by covariance analysis. This method combines
regression and analysis of variance and yields more accurate
results than just comparing raw means. Nevertheless, both
crude and adjusted means were reported. For the primary vari-
able of echocardiographically-measured LVMI, the baseline
values were used as covariate and the treatment as factor. The
baseline treatment interaction (homogeneity of regression
slopes) was also tested before performing the analysis. All
analyses were performed by using the Statistical Analysis Sys-
tem, version 8.01 (SAS, Cary, NC, U.S.A.). A P value less than
0.01 was considered significant.

RESULTS
Sixty patients with ECG-determined LVH, 35 men and

25 women, aged 25–79 years (mean age, 52.8 years ± 12.6),
who had an average known duration of hypertension of 3.8
years, were included in the study. The characteristics of the
patients at randomization are given in Table 1.

Eleven patients, six in the irbesartan group and five in
the amlodipine group, could not be considered for the efficacy
evaluation of the antihypertensive drugs because, after 4
weeks of treatment, they did not have sitting diastolic BP � 90
mm Hg as required by the protocol. Another six patients dis-
continued the treatment because of side effects: one irbesartan-
treated patient because of a doubtfully correlated headache and
five amlodipine-treated patients because of leg edema (n = 4)
and leg skin rash (n = 1). The analysis was therefore based on
the data of 43 patients, 23 in the irbesartan group and 20 in the
amlodipine group.

In the irbesartan group, 10 patients had the 150-mg treat-
ment regimen and 13 patients needed to take the 300-mg dose.
In the amlodipine group, nine patients had the 5-mg treatment,
while 11 needed to be treated with the 10-mg dose. None of the

patients took any additional antihypertensive drugs throughout
the study.

Blood Pressure and Heart Rate
Systolic and diastolic BP were significantly reduced by

irbesartan and amlodipine (Table 2). After 3 months of treat-
ment, a small, nonsignificant difference between the two drugs
was observed in systolic and diastolic BP, which decreased
slightly more in the irbesartan group than in the amlodipine
group (adjusted mean difference between irbesartan and am-
lodipine, 3.2% and 1.5%, respectively). After 6 months of
treatment, the reductions in systolic BP was 15.2% in the am-
lodipine group and 18% in the irbesartan group; the reductions
in diastolic BP were 19.4% and 22%, respectively.

Pulse pressure reduction was higher in the irbesartan
group, even though the difference with the amlodipine group
was not significant after 3 months (11.0% vs. 4.4%) and 6
months (10.9% vs. 7.5%).

After 6 months of treatment, HR was moderately in-
creased in the amlodipine group and slightly decreased in the
irbesartan group (4.3% and −1.4%, respectively; P = 0.01).

Left Ventricular Structure by Echocardiography
The mean values (±SD) of LVMI, IVS, and LV PW

thickness, as measured by echocardiography, at baseline and
after 3 and 6 months of treatment, are shown in Table 2, to-
gether with their related adjusted mean values (±SD), calcu-
lated by analysis of covariance.

The LVMI decreased in both groups, but more signifi-
cantly in the irbesartan group than in the amlodipine group.
After 3 months of treatment, the decreases were 23.2% in the
irbesartan group and 11.4% in the amlodipine-treated patients,
with an adjusted mean difference of 11.8% in favor of irbesar-
tan (P < 0.0001).

At the end of the study, the actual decreases in the LVMI
were 24.7% in the irbesartan group and 13.0% in the amlo-
dipine-treated patients, with an adjusted mean difference of
11.7% in favor of irbesartan (P < 0.0001). Most of the drug-
induced effects on LVMI therefore took place during the first 3
months of treatment. The reduction in LVMI was not signifi-
cantly correlated with the decrease in systolic BP, diastolic BP,
pulse pressure, or HR variations.

IVS and LV PW thickness decreased with both treat-
ments, with irbesartan again significantly superior to amlo-
dipine. The reductions in echocardiographically-measured
IVS thickness in the irbesartan group were greater than those
obtained in the amlodipine group after 3 months (adjusted
mean difference, −22.3% vs. −14.2%; P < 0.0001) and 6
months (adjusted mean difference, –23.0% vs. –15.1%; P <
0.0001). Irbesartan was also superior to amlodipine in decreas-
ing PW thickness, both after 3 months (adjusted mean differ-
ence, –14.3% vs. –6.9%; P < 0.0001) and 6 months of treat-
ment (adjusted mean difference, –15.2% vs. –7.9%; P <
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0.0001). By contrast, LV EDD remained virtually unchanged
in irbesartan and amlodipine treatments.

DISCUSSION
One of the main mechanisms used by the heart to com-

pensate for a chronic increase in afterload, and thus wall stress,
is to increase its wall thickness. Initially, this compensatory
mechanism may offset the increase in afterload, but later, the
development of LVH may have deleterious consequences.1–2

In fact, LVH represents not only a compensatory response to
the hemodynamic alterations, but also a process developed by
the contribution of various factors related with neurohormonal
events, aging, and genetics.23–24

In hypertension, LVH is a powerful and independent risk
factor for cardiovascular morbidity and mortality.3–5 Recently,
the prevalence of LVH has been estimated to be 62% in pa-
tients with mild to moderate essential hypertension.25 There is

therefore a strong evidence that the normalization of LVM has
become a desirable goal of an effective antihypertensive treat-
ment.

The main finding of this randomized, controlled study in
hypertensive patients with echocardiographically-determined
LVH is that irbesartan appears to be more effective than am-
lodipine in reducing LVMI after 6 months of treatment, despite
a similar effect on BP of the two drugs.

As in our previous studies,26–27 we randomized only
those patients satisfying the widely recognized echocardio-
graphic criteria for LVH. Despite a more difficult selection of
potential study participants, this choice leads to more firm con-
clusions regarding the ability of the drugs to induce not only a
reduction in increased LVMI, but more specifically the rever-
sal of LVH, defined according to standard criteria.17,21

Moreover, to avoid potential interference from addi-
tional antihypertensive drugs, only previously untreated hy-

TABLE 2. Mean and Adjusted Values (�SD) of the Primary and Secondary Outcome Parameters at Baseline and After 3 and 6
Months of Treatment

Actual Values Adjusted Values

Baseline 3 mo 6 mo 3 mo P* � 6 mo P* �

Systolic blood pressure
Amlodipine 163.8 ± 12.6 140.0 ± 7.6 138.8 ± 7.6 140.2 ± 5.8 −14.4% 139.0 ± 5.8 −15.2%
Irbesartan 165.9 ± 10.5 137.2 ± 6.0 136.5 ± 5.3 136.7 ± 5.7 0.048 −17.6% 136.0 ± 5.7 0.10 −18.0%

Diastolic blood pressure
Amlodipine 106.3 ± 4.6 84.8 ± 3.8 85.3 ± 3.8 85.2 ± 3.4 −19.8% 85.7 ± 3.4 −19.4%
Irbesartan 105.7 ± 5.1 83.5 ± 3.8 82.8 ± 3.6 83.1 ± 3.3 0.048 −21.3% 82.5 ± 3.3 0.002 −22.0%

Mean blood pressure
Amlodipine 125.4 ± 6.4 103.2 ± 4.4 103.1 ± 4.3 103.6 ± 3.0 −17.4% 103.5 ± 3.0 −17.5%
Irbesartan 125.7 ± 5.7 101.4 ± 3.3 100.7 ± 3.4 100.9 ± 3.0 0.01 −19.7% 100.3 ± 3.0 0.00 −20.2%

Pulse pressure
Amlodipine 57.5 ± 10.7 55.3 ± 6.6 53.5 ± 6.9 54.9 ± 6.2 −4.4% 53.2 ± 6.2 −7.5%
Irbesartan 60.2 ± 9.7 53.7 ± 6.9 53.7 ± 5.5 53.6 ± 6.2 0.49 −11.0% 53.6 ± 6.2 0.82 −10.9%

Heart rate
Amlodipine 74.2 ± 6.5 76.0 ± 6.6 76.3 ± 7.0 77.1 ± 2.6 3.9% 77.4 ± 2.6 4.3%
Irbesartan 76.3 ± 9.1 76.6 ± 9.3 76.2 ± 8.6 75.6 ± 2.6 0.06 −0.9% 75.2 ± 2.6 0.01 −1.4%

LVMI
Amlodipine 137.8 ± 17.6 121.1 ± 17.0 118.8 ± 17.0 122.1 ± 9.5 −11.4% 119.8 ± 9.5 −13.0%
Irbesartan 141.4 ± 15.0 109.5 ± 12.1 107.3 ± 11.6 108.6 ± 9.5 <.0001 −23.2% 106.5 ± 9.5 <.0001 −24.7%

IVST
Amlodipine 12.8 ± 0.9 11.7 ± 0.8 11.5 ± 0.9 11.0 ± 0.5 −14.2% 10.9 ± 0.5 −15.1%
Irbesartan 13.0 ± 0.8 11.1 ± 0.7 10.9 ± 0.6 10.1 ± 0.5 <.0001 −22.3% 10.0 ± 0.5 <.0001 −23.0%

LV EDD
Amlodipine 54.0 ± 3.3 53.8 ± 3.6 53.7 ± 3.6 53.4 ± 1.0 −1.1% 53.3 ± 1.0 −1.2%
Irbesartan 53.3 ± 3.7 52.9 ± 3.6 52.8 ± 3.6 53.2 ± 1.0 0.47 −0.2% 53.1 ± 1.0 0.46 −0.3%

PWT
Amlodipine 11.8 ± 0.9 11.0 ± 0.7 10.9 ± 0.7 11.0 ± 0.5 −6.9% 10.9 ± 0.5 −7.9%
Irbesartan 11.8 ± 0.6 10.1 ± 0.7 10.0 ± 0.7 10.1 ± 0.5 <.0001 −14.3% 10.0 ± 0.5 <.0001 −15.2%

IVST, Interventricular septum thickness; LV EDD, left ventricular end-diastolic diameter; PWT, posterior wall thickness; �, percentage variation.
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pertensive patients were selected, and only the responders (di-
astolic BP � 90 mm Hg) to an initial 4-week treatment with the
randomized drug followed the same randomized treatment for
a further 5 months. This procedure required doubling the doses
of study medications in more than 50% of the patients in both
treatment groups.

The interpretation of the results of this study is therefore
straightforward, as it regards comparison of two monothera-
pies, an approach rarely followed in other studies. The Veter-
ans Affairs Cooperative Study Group on Antihypertensive
Drugs reported the effects of single-drug therapy on the LVM
regression in patients with mild to moderate hypertension.28

However, because the Veterans Affairs Cooperative study dif-
fered so much from our study (patients were all male and 58%
were black) and was greatly flawed by the fact that 75%–80%
of the participants in each group were lost to follow-up, great
caution must be used in interpreting the results.

The study of Beltman et al compared the effects of am-
lodipine and lisinopril monotherapies on LVMI in patients
with previously untreated mild to moderate hypertension.29

The LVMI decreased significantly in both treatment groups,
and a high therapeutic response was found (83% responded to
the two monotherapies). In the last 10 years, some metaanaly-
ses placed great emphasis on the finding that various classes of
drugs are differently effective in reducing LVH.7,10 These
metaanalyses have been criticized mainly on the basis of their
many methodologic flaws, but their conclusions were widely
accepted and have recently been largely confirmed by a third
metaanalysis performed by Schmieder et al, who considered
only randomized studies using blind echocardiogram evalua-
tions.8 Of the 471 published reports, only 39 satisfied the pre-
determined study quality criteria: after adjustment for study
duration, this metaanalysis indicated Ang-converting enzyme
inhibitors and calcium antagonists as first-line candidates for
reducing the risk associated with LVH.8

In the present study, we compared the effects on LVH
regression of amlodipine, a long-acting calcium antagonist of
the dihydropyridine group, and irbesartan, a long-acting Ang-
II receptor antagonist. The efficacy of amlodipine in the treat-
ment of hypertensive patients with LVH has already been dem-
onstrated in previous studies.30–33 These results are based
primarily on the reduction of LV systemic wall tension that
occurs after the decrease in systemic vascular resistance, but
other factors independent of hemodynamic changes probably
contribute to this process. One of these factors may be that
sympathetic activity, which is important in the development of
LVH, does not increase, and even decreases, during treatment
with amlodipine.30 In addition to a chronic increase in pressure
and/or volume overload, the pathogenesis of LVH is linked to
activation of the renin–angiotensin system, with excessive
production of Ang II.34–35 Apart from the well-known cleav-
age of Ang I by Ang-converting enzyme, alternative pathways
exist for the formation of Ang II, and therefore a large amount

of Ang II may be present in the heart.36 Because the main ac-
tions of Ang II in human hypertension, cardiac cell growth and
proliferation, are mediated via AT1 receptor subtype, Ang II
AT1 receptor antagonists, the newest class of antihypertensive
drugs, could be effective in terms of LVH regression.37 Some
recent studies assessed the antihypertensive effects of different
Ang II receptor antagonists in patients with essential hyperten-
sion and also compared them with those of other classes of
drugs.38–41 Irbesartan (SR-47436, BMS-186295) is a potent,
long-acting nonpeptide Ang II receptor antagonist with high
selectivity for the AT1 receptor subtype.42

In patients with mild to moderate hypertension, once-
daily administration of irbesartan 150 or 300 mg provided ef-
fective 24-hour BP control. Irbesartan reduced BP to a similar
extent as atenolol and enalapril and to a significantly greater
extent than losartan.43–45

The results obtained in our study demonstrate that irbe-
sartan causes a greater reduction in LVMI than does amlo-
dipine in hypertensive patients with echocardiographically-
determined LVH. In fact, the decrease in LVMI induced by
irbesartan was significantly higher than that obtained with am-
lodipine. After 3 months of treatment, echocardiographically-
estimated LVMI decreased by 23.2% in the irbesartan-treated
patients and 11.4% in the amlodipine-treated patients, with an
adjusted mean difference of 11.8% in favor of irbesartan (P <
0.0001). After 6 months, it decreased by 24.7% in the irbesar-
tan group and 13.0% in the amlodipine group, with an adjusted
mean differences of 11.6% in favor of irbesartan (P < 0.0001).
Therefore, most drug-induced effects on LVMI took place dur-
ing the first 3 months of treatment.

The IVS and LV PW thickness decreased with both
treatments, with irbesartan again significantly superior to am-
lodipine; by contrast, LV EDD remained virtually unchanged
with both treatments.

Both monotherapies reduced systolic and diastolic BP to
a similar extent, with a nonsignificant greater effect in favor of
irbesartan. Pulse pressure reduction was higher in the irbesar-
tan group, but the difference compared with the amlodipine
group was not significant. The HR was moderately increased
in the amlodipine group and preserved in the irbesartan group
(4.3% and –1.4%, respectively; P = 0.01).

As already demonstrated in previous studies,38,46 the
two treatments were differently tolerated. The incident of
drug-related side effects was significantly higher in the amlo-
dipine group than in the irbesartan group (16.67% vs. 3.33%),
with an exclusive presence of ankle edema in the amlodipine
group (13.33%).

CONCLUSIONS
Our findings are consistent with the main conclusions of

several recent studies that assessed the efficacy of the Ang II
AT1 receptor antagonists on BP reduction and LVMI regres-
sion.47–52 However, this is the first study that compared irbe-
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sartan and amlodipine monotherapies in previously untreated
hypertensive patients with echocardiographically-proven
LVH. The extent of reduction in LVMI demonstrates that
once-daily irbesartan is an effective and very well-tolerated
antihypertensive agent for the treatment of hypertensive pa-
tients with LVH. These results suggest that irbesartan, and pos-
sibly Ang II AT1 receptor antagonists, could play an important
role in prevention of cardiovascular complications and regres-
sion of target organ damage.
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