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ABSTRACT

Left ventricular hypertrophy (LVH) is an important and independent
cardiovascular risk factor. In this Editorial are the main causes
of LVH, in addition to hypertension, such as neurohumoral and
genetic factors. Are also addressed some of its major complications,
as there is much to know: stroke, heart failure, coronary artery
disease and sudden death. There is strong evidence that reversal
of LVH may reduce the incidence of these adverse events, a goal
that can be obtained with several antihypertensive drugs. It seems
essential, however, blockade of the renin-angiotensin-aldosterone
system (RAAS).
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EDITORIAL

Left ventricular hypertrophy (LVH) is a strong and independent
cardiovascular risk factor when diagnosed both by electrocardiogram
and echocardiogram'".

LVH may be diagnosed by electrocardiogram, transthoracic
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echocardiogram, chest radiography, and magnetic resonance
imaging. In the clinical practice, however, the first two tests are more
frequently used, not only because they are more widely available, but
mainly because of the prognostic relationship that predicts increased
cardiovascular risk when LVH is detected by these tests".

Several factors, whether genetic or acquired, may lead to
changes in the left ventricular mass. Some of these factors are
pathophysiologically associated with LVH. Additionally, they may
interact with each other, thus limiting the interpretation of the role
of each of them individually. The major causes of LVH include:
systemic arterial hypertension (SAH), genetic factors, age, gender,
ethnicity, diabetes mellitus, obesity, excessive salt and alcohol intake,
humoral factors, blood viscosity, and presence of some heart diseases
such as stenoses or valvular regurgitations.

A clear association between blood pressure (BP) and LVH exists,
and the latter is interpreted as an evidence of target-organ damage.
However, not always is there a linear relationship between the
process of LVH and blood pressure levels, thus suggesting the
participation of other mechanisms in this process, particularly of
neurohumoral and genetic factors™. The relationship is stronger with
measurements assessed by ambulatory and home blood pressure
monitoring, especially with systolic blood pressure and with absence
of nocturnal dip™.

Since the middle of the past century, LVH has been related to
adverse cardiovascular effects, and it was from the pioneering
investigations of the Framingham Heart Study that its clinical
relevance was quantified”. The Framingham studies identified LVH
as the most important known risk factor for stroke, heart failure,
coronary artery disease, peripheral obstructive arterial disease, and
sudden death; it is also a strong predictor of all causes of cardiac
death in adults above 40 years of age™.

The complexity of the origin of LVH, involving several
mechanisms, is also related to the endothelial function. In an analysis
of 4121 patients, Sciarretta et al found a relationship between LVH,
as assessed by electrocardiogram, and the presence of albuminuria
and renal damage'”".

As previously pointed out, in addition to SAH, some other
mechanisms are implicated in the processes of LVH and left
ventricular (LV) remodeling, such as mechanical, humoral and
genetic stimuli. Among the humoral factors, we should point out
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some substances such as norepinephrine, angiotensin II, endothelin,
alpha tumor necrosis factor alpha (TNF-alpha), interleukin 1-beta,
cardiotrophin, and insulin-like growth factor 1 (IGF-1-like) which
exert paracrine, autocrine and endocrine actions, in addition to
calcium, which works as an intracellular signal transducer of
growth®. The sequence of events resulting from these mechanical,
humoral and genetic stimuli leads to pathological tissue growth, i.e.,
LVH accompanied by contractile dysfunction, with an inevitable
progression to heart failure.

The phenomenon by which a mechanical stimulus activates
intracellular growth pathways is known as mechanotransduction™”.
In addition to this mechanism, cytokines have also been implicated in
the process of LVH, both in in vivo and in in vitro studies. Cytokines
from the interleukin-6 and cardiotrophin family activate gp 130
membrane receptors and rapidly stimulate cytosplasmic kinases
called JAK (cytoplasmic Janus kinases). These kinases phosphorylate
other cytoplasmic proteins — the STAT (signal transducers and
activators of transcription). Several components of the gp 130-JAK-
STAT pathway were able to induce both in vivo and in vitro
myocardial hypertrophy in transgenic mice. Plasma levels of these
cytokines are increased in patients with congestive heart failure,
and the objective of the most advanced treatments proposed for this
syndrome is to inhibit the effects of these agents"".

On the other hand, myocytes are surrounded by a collagen
fibrillar network and arranged in muscle bundles, which are also
surrounded by this network whose structure is quite complex and
has a well-defined hierarchy. This structure plays a key role in the
maintenance of the ventricular shape during the process of cardiac
growth. Collagen is mainly synthesized by fibroblasts, but may also
be produced by smooth muscle cells of the vessel wall, depending
on some pathological stimuli such as the mechanical stress generated
by SAH. Most of the signaling pathways of myocyte hypertrophy
promote fibroblast hyperplasia, therefore having an effect on collagen
production. Hypertrophic and failing hearts frequently show a
significant increase in interstitial fibrosis, which stiffens the ventricle
and causes abnormalities in the diastolic function and, later, in the
systolic function*",

The process of LVH encompasses not only the myocytes, but also
the fibroblasts, vessel smooth muscle, and, moreover, the cardiac
collagen fibers. Cardiomyocytes are known to occupy approximately
70% of the cardiac volume, but they account for only one third of
the structural components. We should recall that the increase in
myocyte thickness is an adaptive response to LV overload. However,
it is important to explain that there is a simultaneous proliferation
of the other components of the cardiac structure, especially of
collagen fibers, thus promoting remodeling of the extravascular
space. This can contribute to the pathological degeneration of the
myocardial hypertrophy, thus reducing the ventricular compliance
and the coronary flow reserve. All these changes comprise the ideal
substrate for the occurrence of arrhythmias, heart failure, and sudden
death!. Tt is important to point out that for every 1.0 mm-increase
in the interventricular septal or LV posterior wall thickness there is
a two-to three-fold elevation in the incidence of complex ventricular
arrhythmias'".

The classical geometric pattern of LVH that occurs in long-
term SAH is concentric, as a consequence of pressure overload
and increased systolic LV wall stress, leading to increased myocyte
thickness because of the addition of sarcomeres in parallel.
Interventricular septal and LV posterior wall thickening then occurs,
which is the usual adaptation to increased afterload. This geometric
pattern is known to be related to a worse prognosis'®. However, this
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concept of severity of the geometric pattern is still controversial.

Tovillas-Moran ez al''”

analyzed the progression of LVH according
to its geometrical pattern and did not find associations between the
geometrical pattern and cardiovascular events, in a 12-year follow-
up.

In relation to treatment, reversal of LVH is known to improve
the changes observed in systole and diastole, in interstitial fibrosis,
in coronary reserve and in ventricular arrhythmias. However,
whether improving these events with reversal of LVH will translate
into further decrease in morbidity and mortality in addition to that
triggered by a reduction in blood pressure levels is yet to be known.

In a very-well conducted study by Verdecchia er al"", the
authors showed that patients with reversed LVH on transthoracic
echocardiogram had an event rate of 1.58%, whereas in those without
reversal, the rate was 6.27%. It is important to point out that these
differences remained significant after multivariate analysis, when the
influence of BP changes was excluded by ambulatory blood pressure
monitoring.

A meta-analysis of four studies involving 1064 hypertensive
patients undergoing echocardiogram at the beginning and at the end
of the study showed that the cardiovascular risk was 59% lower
among those who had reversal of LVH in comparison to those whose
hearts remained hypertrophic. However, the cardiovascular risk
of hypertensive patients without LVH was 36% lower than that of
patients with reversal of LVH. Thus, a question remained: did the
reduction in LVH really decrease the risks to values similar to those
of individuals who never had LVH""?

Some studies have shown reversal of LVH with the use of different
classes of drugs: angiotensin II converting enzyme inhibitors (ACEI),
central adrenergic inhibitors, some calcium channel antagonists
(CCA), and certain betablockers (BB). Noteworthy, although the use
of direct vasodilators such as minoxidil and hydralazine reduced BP
levels significantly, they also caused an additional increase in the
cardiac mass. Conversely, in experimental studies, alpha-methyldopa
was able to reduce the myocardial mass, even without reducing BP
levels, thus showing the complexity of the mechanisms and variables
involving the relationship between SAH and LVH"".

In a meta-analysis of 109 studies, Dahlof ez al”"! investigated the
four antihypertensive drugs most commonly used in the clinical
practice (diuretics, BB, CCA, and ACEI) and observed different
degrees of regression of LVH, and that enalapril — an ACEI, proved
to be more efficient in the reversal of LVH.

Another meta-analysis of 80 studies published in 2003 showed that
angiotensin II receptor blockers (ARB II) were the most effective
drugs in the reduction of LV mass, with diuretics and betablockers
been less effective than ACEIs and calcium channel antagonists”™.

More recently, in 2009, Fagard et al™ carried out a systematic
review and updated the findings of a previous publication of their
own authorship, taking into consideration better comparative criteria.
They analyzed the efficacy of LVH regression among the five major
classes of antihypertensive drugs — ARB II, ACEI, CCA, diuretics
and BB, using pairwise comparison of drug classes and multivariate
regression analysis. The results showed a reduction by 10.3%+0.88%
(p<0.001) in the left ventricular mass and by 11.0%+0.60% (p<0.001)
in the left ventricular mass index in relation to baseline values. In
the comparison among the five classes, the differences found were
less LVH regression by BB and more pronounced regression by
ARB II. No difference was observed when diuretics, ACEI and
CCA were compared. However, when BB were excluded from the
analysis, the superiority of ARB II over the other three groups was
not as expressive. More robust clinical studies are further necessary



to confirm a significant superiority of one drug class over the others.
We should keep in mind that LVH regression was assessed by means
of the reduction in LV posterior wall thickness, comparing all five
classes of antihypertensive drugs, and diuretics showed a relevant
additional reduction in the LV internal diameter. In the multivariate
analysis, only BB showed an independent negative effect on LVH
regression in all treatment arms.

Overall, antihypertensive drugs that act on the renin-angiotensin-
aldosterone system (RAAS) seem to have a greater effect on LVH
regression. Further information is also required regarding aliskiren
— a direct renin inhibitor - in this context. In a clinical study, the
combination of aliskiren and losartan did not show significant
reduction in LVH when compared to the use of ARB II alone®™”.

In conclusion, the choice of the antihypertensive drug, when LVH
is present, should prioritize the effective control of hypertension
and, whenever possible, RAAS blockade. This is the goal to be
attained, because there is enough evidence pointing that reversal of
LVH provides patients with a lower cardiovascular risk, with a lower
incidence of severe complications such as stroke, heart failure and
ischemic heart disease. For this reason, when treating SAH, special
attention should be given to this serious and independent risk factor
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for the occurrence of significant cardiovascular complications” .
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