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Left Ventricular Hypertrophy in Systemic Hypertension.
Benefits of its Reversal
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The complex problem of | eft ventricular hypertrophy
(LVH) related to systemic arteria hypertension (H) has
motivated several experimental, clinical and epidemiological
studies. Because LV H isan important predisposing factor
for heart failure® and because it is physiopathol ogically
related to ischemic heart disease and ventricular arrhyth-
mias, hypertensiveleft ventricul ar hypertrophy isanimpor-
tant common point for the study of several heart diseases.

LVH and Cardiovascular Risk

LVH isusually considered aresponse to pressure
overload and to increase in ventricular wall stress and,
therefore, isacompensatory mechanismthat allowsmain-
tenance of normal cardiac function. However, several
studies have demonstrated an increase in cardiovascul ar
morbidity and mortality when H is followed by LVH,
diagnosed by the electrocardiogram (EK G) or by echocar-
diography. It has been demonstrated that LVH isamore
important risk factor than blood pressure (BP) level, age,
highlevelsof cholesterol or coronary artery disease®®. The
incidence of arrhythmias, especially ventricular arrhy-
thmias, isalsoincreasedinthepresenceof LVH*

Recently, it has been demonstrated that an increased
index of concentric hypertrophy (detected by echocar-
diography), even in the presence of anormal massindex
(concentricremodeling of theL V), indicated ahigher risk than
that observed in the presence of H without thisabnormality
inventricular geometry®. It hasal so been demonstrated that
LVHisarisk factor independent of coexistent coronary artery
disease or ventricular dysfunction®.

Thiswell documented worse prognosisin hyper-
tensive patientswith LVH haslead to reductionin cardiac
hypertrophy, not just BP levels, being considered one of
the most important objectives of hypotensive therapy.
Therefore, several studiesinvestigating the capacity of
some drugs to promote hypertrophy reversal have been
developed. The positive influence of thisreversal on
systolic and diastolic function has also been analyzed.
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Reversal of the LVH and its influential factors

Thework by Sen et a "8inlaboratory animal sdemons-
trated the possibility of preventing and even reversing
hypertrophy with medical therapy. L ater, it was shown that
there were drugs that could control the BP but did not
reverse the hypertrophy, such asvasodilators like hydra-
lazine and minoxidil. According to these authors, the
inability of these drugsto reverse hypertrophy might be
related to areflex sympathetic stimulation °.

It was also shown that, in spontaneously hyperten-
siverats (SHR), existing structural abnormalitiesinthe
hypertrophic heart might beinfluenced by age, duration of
hypertension and its severity and duration and extension
of hypertrophy. Hypertrophy was more sustained and its
reversion more difficult when therapy was used to treat
older animals®©™,

The development of LVH in rats with renovascular
hypertensionisclosely related to thedegree of elevationin
BP, whilereversal of hypertrophy, either after therapy with
drugsor surgery, islinearly related tothereductionin blood
pressure levelst?13,

In contrast with these findings, in the SHR these
relationships are not present. These facts highlight the
heterogeneity of the cardiac responsein different types of
hypertension and the difficulty that may occur in the
correct interpretation of moreor |ess precociousand more
or less complete reversal of the cardiac hypertrophy, if
thesefactsare not taken into consideration 4.

Structural reversal takes place gradually. The milder
the decrease in BP levels, the longer the duration of the
elevated BP and/or the more genetically reinforced the
structural factor is, the slower and less complete isthe
reversal >,

Another important factor is that mass reduction to
normal levelsdoesnot meanthat theventricleisabsolutely
normal initsstructureand composition,

Theadvent of echocardiography hasmadeit possible
to diagnosewith certainty thereversal of hypertrophy with
antihypertensivetherapy andto adequately quantitatethis
reversal in humans. The first echocardiographic study to
demonstratereversal of LVH with therapy was conducted
by Schlant et al *7,who also demonstrated animprovement
onventricular functionwith adequate control of BP(12to 24
months).
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A fundamental work was done by Fouad et a *#, who
demonstrated that the capacity of methyldopatoreduceLVH
during a24-36 week period wasindependent of theBPlevel
control, ashad already been showninlaboratory animals.

Several studieshave also failed to find any relation-
ship between the degree of BP lowering obtained with
therapy and massvariation %2,

While some authors have found it more difficult to
obtain reversal of hypertrophy in older hypertensive pa-
tients and/or when the disease has been more prolonged,
which confirmsfindingsinlaboratory animals?, Tarazi and
Fouad mention that, neither age nor duration of hyper-
tension, couldjustify the differencesin responseto therapy
andthat thelevel of massreversd related moreclosdly tothe
mean valueof daily BPthantoavaluecasually measured %,

Ingeneral, wecan say that reversal hasdefinitely been
shown to occur with neuroadrenergicinhibitors, with most
beta-blockers, withthe majority of calcium antagonistsand
with angiotensin-converting enzyme inhibitors. Asfor
diureticsand direct arterial vasodilators, most studies do
not show significant reversal of hypertrophy when these
drugs are used in isolation, which probably relatesto the
stimulation of the sympathetic and/or renin-angiotensin
system caused by these agents.

Threerecent meta-anal yses?-% about reversal of LVH
support these facts, suggesting that angiotensin-conver-
ting enzymeinhibitorsarethedrugsthat most consistently
lead to reversal of the LVH. Several studies have also
shown the influence of the antihypertensive therapy on
reversa of LVH, which confirmsthe efficacy of the drugs
that interfere with the neuro-adrenergic and the renin-
angiotensin systems®*22(fig. 1).

Recent works have demonstrated the efficacy of the
angiotensin || receptor antagoniststhat, like angiotensin-
converting enzymeinhibitors, can normalize the pattern of
isomyosin (inexperimental animals), leading toregression
of interdtitial fibrosisand decreasing the enhanced expres-
sion of the proto-oncogene c-fos, which seemsto havea
major roleininduction and progression of LVH,

Ventricular function after regression of the LVH

When one studies LV H regression with hypotensive
drugs, it isimportant to also analyze its impact on left
ventricular function, asalready mentioned.

Systolic function

Several studies about the echocardiographic eva-
luation of LVH reversal have shown that systolic function
doesnot deterioratewithreversal anditsindex iskept normal.

The fact that a significant negative correlation re-
mai ns between end-systolic stress and fractional shor-
tening, before and after reversal of hypertrophy, and that
several pointsremainwithinthelimitsof a95% confidence
interval of thenormal correlation, supportsthefinding that

Braz Nogueira J
Benefit of reversal of hypertrophy

thereisno deterioration in contractility with reversal of
hypertrophy. Trimarco et al ®, inarecently publishedwork,
showed that, after LVH regression with nifedipine or
ena april, theregressionlinefor thecorrel ation between end-
systolic stress and fractional shortening showed an
increaseinitsslope, simulating what isseenin normoten-
sive patients or in hypertensive patients without hyper-
trophy. According to these authors, these results suggest
that reversal of hypertrophy sensitizes the pump function
tothechangesin afterl oad thusnormalizing therelationship
between afterload and | eft ventricular systolic function.

In patients with severe hypertension %2 we have
shown that thereis no deterioration in systolic function
with LV H reversd, andindexesused to eval uateinotropism
remain normal or even show mildincrease. Anend-systolic
stress kept in the normal range may have contributed to
thesefindings.

The relationship between fractional shortening and
end-systolic stress, agood contractility index, wasidentical
to that obtained in a control group of hormotensive
patients % Z (fig. 2), which confirmed normal systolic
function.

We also observed 2% that hypertensive patientswho
had normal values of massindex, concentric hypertrophy
and left ventricular wall thicknessat theend of thefollow-
up period, reacted to the sudden increase in stress secon-
dary to isometric exercise like normotensive patients do:
significant increasein cardiac output and in the contracti-
lity index and no variation in peripheral resistance. In
hypertensive patients who showed no echocardiographic
reversal of hypertrophy, isometric exercise caused a
significant increase in peripheral resistance, without
changesin cardiac output or in inotropism?2 (fig. 3).
Hypertensive patients, therefore, have a higher vascular
reactivity toisometric exerciseand alower inotropic cardiac
reserve. Thesefindingsaresimilar to that which has been
previously found by others either during dynamic or
isometric exercise or after cessation of antihypertensive
therapy and consequent increasein blood pressure.

Diastolic function

Studies are contradictory when it comes to determi-
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Fig. 1 - Regression of systolic and diastolic thickness of the left ventricular wall
induced by the use of enalapril 2722,
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ning whether diastolic function, which is abnormal in
hypertension even before devel opment of hypertrophy, can
returntonormal level safter reversal of hypertrophy.

Inouye et al 2, after prescribing diuretics, beta-blo-
ckers and cal cium antagonists for four months, could not
demonstrateanimprovement in diastolic functionin study
patients. Smith et al %2, on the other hand, showed a sig-
nificantincreaseinfilling velocity in hypertensive patients
treated with nifedipine, but only in those who had shown
ventricular massregression.
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Fig. 2 - Superposition of several pointsin the correlation fractional shortening-end-
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Fig. 3—Variation on the contractileindex (stress/I. systolic volume) according to
isometric exercise.
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Curiously, White et al * have recently observed that,
after LV massregression (by decreaseof thewall thickness),
inthe sequenceof therapy with metoprol ol in hypertensive
patients who had not previously undergone treatment,
there was significant improvement in the early diastolic
filling of the ventricle. These authors emphasize the fact
that the absence of previous treatment was important in
explaining the observed improvement in these patients.

Trimarco et al * and Habib et al * confirmed these
findingsand emphasizetheimportance of reversal of LVH
and blood pressure control inimproving diastolic function.

In our studies? 2, we observed no significant chan-
gesindiastolicfunction parameters(fig. 4), whichremained
clearly abnormal. This might be explained by previous
therapy (most patients had been hypertensive for severa
years), that might have already lead to someregressionand
structural remodeling and thusfailed to show improvement
with previoustherapy, or by the coexistence of coronary
artery diseaseor of noregression of interstitial fibrosis.

Some studies have suggested that regression of
hypertrophy might evenincreasethe percentageof fibrosis
and thusmaketheventriclelesscompliant®*. Philipset a ¥
showed that, in well controlled hypertensive patients,
diastolicfunction remainsabnormal and doesnot correl ate
with blood pressurelevel, duration of hypertension, ageor
LVH indexes. Drugs that interfere with the renin-angio-
tensin-aldosterone system seemto bethe most effectivein
promoting regression of theinterstitial and perivascular
fibrosis®#®,

Therefore, there can be no regression at all of the
connective tissue, or it can regressin larger or smaller
degrees, or even occur later on, which may or may not lead
to improvement in diastolic function. Theinfluence of
different drugs on the regression of hypertrophy of
myocardial cellsand on contractileproteins, aswell astheir
influence on abnormal function and/or structure of the
coronary vessels and consequent changes in coronary
artery reserve, canasoexplainthevariability infunctiona
response of the ventricles in patients who experience
regression of hypertrophy.
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Benefits of regression of hypertrophy

Benefits of hypertrophy reversal can be evaluated by
observing the degree of improvement in cardiac function
(systolic and diastolic), improvement in coronary artery
circulation, improvement in arrhythmiasand, most of all,
decreasein cardiovascular morbidity and mortality.

Although thereis no definite answer to the question
“Isregression of hypertrophy beneficial?’, we can con-
clude, after everything that has been described, that with
the use of some drugs, hypertrophy reversal can show a
real benefit. It has been shown that it can normalize dias-
tolic function and keep it normal and, at the sametime,
improvesystolicfunction *-333%, Improvement or even nor-
malization of thecoronary artery reserve® and adecreasein
theincidence of arrhythmias*#! can a so occur withrever-
sal of hypertrophy.

It wasdemonstrated in animal studiesthat reversal of
hypertrophy can occur with renin-angiotensin enzyme
inhibitorsor with angiotensin AT 1 receptor antagonistsand
thiswasfollowed by adecreasein mortality 2. A recently
published work by Kannel’s group (Framingham Study)
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supports this opinion by the detection of adecreasein
cardiovascular risk in men, observed only in hypertensive
patients who showed adecrease of LVH on EKG (voltage
criteria), but not inthose where thisdecrease had not been
observed or inwhom voltage had even increased®.

Muiesen et a “also observed, inarecent echocardio-
graphic study, those hypertensive patientswith regression
of hypertrophy had lower cardiovascular morbidity and
mortality. However, echocardiographic studies, involvinga
larger number of patients, arestill necessary.

In conclusion, it is not only possible to induce re-
gression of hypertrophy by the use of antihypertensive
drugsbut also very desirable. Thisisespecially truewhen
drugs are used that act not only in the muscular content
promoting regression of the myocyte hypertrophy and
thus normalizing the isomyosin pattern and regulating
existing metabolic changes, but al so promoteregression of
theperivascular andinterstitial fibrosisand coronary artery
reservenormalization. Thisactiononthethreelevelsof the
myocardium can definitely contribute to prevention or
improvement of myocardial ischemiaand prevent evolution
of hypertensive heart diseaseto an end-stage heart failure.
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