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Cardiovascular protection with candesartan in patients
with metabolic disorders
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We read with interest the paper of Nakao
et al.1 about the role of pre-existing diabetes
or obesity in the Candesartan Antihyperten-
sive Survival Evaluation in Japan (CASE-J)
trial. The CASE-J trial2 was designed to
compare the long-term effects of the angio-
tensin II receptor blocker candesartan and the
calcium channel blocker amlodipine on the
incidence of cardiovascular events, repre-
sented as a composite of sudden death and
cerebrovascular, cardiac, renal and vascular
events in high-risk Japanese hypertensive
patients. The main findings of this study
showed that candesartan-based and amlodipine-
based regimens did not show statistical differ-
ences in terms of the primary cardiovascular end
point, whereas candesartan prevented new-onset
diabetes more effectively than amlodipine.
In the current sub-analysis, the authors

examined the influence of pre-existing
diabetes on cardiovascular morbidity and
mortality using a multivariate Cox regression
model.1 In this study, pre-existing diabetes
greatly increased the cardiovascular mortality
and morbidity in both groups, but all-cause
mortality was significantly higher with amlo-
dipine than with candesartan among patients
with body mass index X27.5 kgm�2 (hazard

ratio 0.32; P¼0.009). Moreover, new-onset
diabetes occurred significantly less frequently
with candesartan than with amlodipine
(hazard ratio 0.66; P¼0.043). Notably, the
increase in new-onset diabetes was dependent
on body mass index among patients receiving
amlodipine, but this was not the case for the
subjects treated with candesartan.
The most important aim in the hyperten-

sive population is to attain blood pressure
goals. This can be obtained with the help of
different antihypertensive agents, such as
renin–angiotensin system inhibitors, calcium
channel blockers, diuretics, beta-blockers or,
more frequently, a combination of some of
these.3 However, available evidence shows
that despite all the antihypertensive drug
classes achieving similar blood pressure
reductions, not all of them have the same
impact on cardiovascular morbidity and
mortality.4 Patients with obesity, metabolic
syndrome or impaired glucose tolerance have
an increased risk of type 2 diabetes mellitus
and cardiovascular disease.5 Therefore, inter-
ventions that might reduce the development
of new-onset diabetes would likely decrease
cardiovascular outcomes during follow-up.5

The Nateglinide and Valsartan in Impaired

Glucose Tolerance Outcomes Research
(NAVIGATOR) trial6 compared in more
than 9000 patients with impaired glucose
tolerance the effects of adding valsartan (up
to 160mg daily) vs. placebo on the develop-
ment of diabetes. Although the addition of
valsartan did not result in a reduction of
cardiovascular events, a relative reduction of
14% in the incidence of diabetes was
observed. These data demonstrate the bene-
ficial effect of the angiotensin-receptor
blocker-based therapy in the prevention of
new cases of diabetes.
But what happens with hypertensive

patients that are obese or diabetics? Nakao
et al.1 showed that all-cause mortality was
significantly higher with amlodipine than
with candesartan among patients with body
mass index X27.5 kgm�2. These results are
not surprising. Cardiovascular disease is a
continuum, from risk factors and subclinical
organ damage to clinical cardiovascular con-
ditions. Those antihypertensive agents that
effectively reduce organ damage will delay
the development of cardiovascular outcomes.
Previous studies have shown the benefits of a
candesartan-based regimen effectively regres-
sing left ventricular hypertrophy detected
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Figure 1 Effects of a candesartan-based regimen on electrocardiographic left ventricular hypertrophy according to body mass index in male patients (adapted

from Barrios et al.9). Abbreviations: BMI, body mass index; CorP, Cornell product; CorV, Cornell voltage index; SokP, Sokolow–Lyon product; SokV,

Sokolow–Lyon voltage index.
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either by echocardiogram or by electrocardio-
gram in diabetic populations in clinical prac-
tice.7,8 Moreover, despite electrocardiographic
left ventricular hypertrophy being more com-
mon in diabetics, hypertensive patients with
diabetes achieved a higher reduction in left
ventricular hypertrophy prevalence with a
candesartan-based regimen than non-diabetics.8

A more recent analysis of these data was focused
on the effects of a 12-month candesartan-based
regimen on electrocardiographic left ventri-
cular hypertrophy according to body mass
index.9 In this analysis two groups of patients
were studied: those with body mass index
p27 kgm�2 and those with body mass
index 427 kgm�2. Although at baseline
blood pressure values and electrocardio-
graphic left ventricular hypertrophy preva-
lence were similar in the two groups, at
the end of the study the reduction in
Cornell voltage index was significantly
higher in patients with higher body mass
index (�0.30 vs. �1.49mm, P¼0.021). There
was also observed a trend for a higher
reduction in Cornell product criterion in
the subgroup of overweight-obese patients
than in normal-weight subjects (�6.66 vs.
�152.93mmmV, P¼0.078). Interestingly,
these results were more evident in the male
gender (Figure 1).
All these data emphasize the importance of

the treatment with candesartan in patients

with hypertension and metabolic disorders,
not only because of its efficacy in decreasing
the blood pressure and mortality rates in
patients with diabetes or obesity, but also
because of the potential for prevention of
new-onset diabetes.
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