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Introduction and objectives. There is little information
on the clinical and functional course of patients with heart
failure secondary to dilated cardiomyopathy due to hyper-
tension. The objectives of our study were to assess the
clinical and functional course of these patients, and to
identify possible predictors of prognosis.

Patiens and method. We evaluated a series of 49
patients with this condition diagnosed in our hospital
from 1994 to 2003. Mean age was 63 (11) years, and
40% were women. Left ventricular ejection fraction was
30.1 (4.8)%. Follow-up was 45 (23) months (median, 41
months).

Results. Four-year survival was 0.84, the 4-year rate
of hospitalization due to heart failure was 0.12, and like-
lihood of readmission-free survival was 0.80 at 4 years.
Left ventricular ejection fraction increased from 30.1
(4.8)% to 57.6 (13.5)% (P<.001). An unfavorable clinical
and functional outcome at 4 years (death, readmission
for heart failure or persistence of dilated cardiomyo-
pathy) was recorded in only in 40% of the patients. Mul-
tivariate analysis with the Cox model showed appropria-
te control of blood pressure to be the only independent
predictor of a favorable clinical outcome (absence of de-
ath or readmission for heart failure) (hazard ratio = 4.58;
95% Cl, 1.32-9.83; P=.032).

Conclusions. The course of patients with severe dila-
ted cardiomyopathy due to hypertension was favorable
in 60% of cases. Adequate control of blood pressure
was the only independent predictor of a favorable clini-
cal outcome.
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Evolucion clinica y reversibilidad de la disfuncién
sistolica en pacientes con miocardiopatia dilatada
hipertensiva e insuficiencia cardiaca crénica

Introduccion y objetivos. Hay poca informacion sobre
la evolucion clinica y funcional de los pacientes con insu-
ficiencia cardiaca secundaria a miocardiopatia dilatada
de origen hipertensivo. Los objetivos de nuestro trabajo
son estudiar la evolucién clinica y funcional de estos pa-
cientes, asi como identificar los posibles factores predic-
tores de esta evolucion.

Pacientes y método. Para ello, hemos evaluado a una
serie de 57 pacientes diagnosticados en nuestro centro
entre 1994 y 2003 con dicho problema. La edad media de
los pacientes fue de 63 + 11 afos, y el 40% eran muje-
res. La fraccién de eyeccién ventricular izquierda era del
30,1 £ 4,8%. El tiempo de seguimiento fue de 45 + 23
meses (mediana, 41 meses).

Resultados. La supervivencia a los 4 afos fue 0,84, la
tasa de reingresos por insuficiencia cardiaca, 0,12 y la su-
pervivencia libre de reingresos, 0,80. La fraccion de eyec-
ciéon aumenté desde el 30,1 £ 4,8% hasta el 57,6 + 13,5%
(p < 0,001). En conjunto, sélo el 40% de los pacientes pre-
sent6 mala evolucién clinica y/o funcional (muerte, rein-
greso por insuficiencia cardiaca, persistencia de miocar-
diopatia dilatada) al final del seguimiento. En el estudio
multivariable (modelo de Cox), el adecuado control de la
presion arterial fue el Unico predictor independiente de
buena evolucién clinica (ausencia de muerte y/o reingreso
por insuficiencia cardiaca; razén de riesgo = 4,58; interva-
lo de confianza del 95%, 1,32-9,83; p = 0,032).

Conclusiones. La evolucion de los pacientes con mio-
cardiopatia dilatada hipertensiva severa es buena en el
60% de los casos. El control de la presion arterial fue el
unico predictor independiente de buena evolucion clinica.

Palabras clave: Insuficiencia cardiaca. Hipertension ar-
terial. Miocardiopatia dilatada.

INTRODUCTION

Hypertension (HT) is a major cause of heart failure
resulting from either diastolic or systolic dysfunc-
tion. Although the first mechanism is more frequent,
the second tends to accompany ischemic heart dis-
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ABBREVIATIONS

BP: blood pressure.

CHEF: congestive heart failure.

DCM: dilated cardiomyopathy.

HT: hypertension.

LVEF: left ventricular ejection fraction.
LVM: left ventricular mass.

LVMI: left ventricular mass index.
RWT: relative wall thickness.

ease and appear in more advanced stages of the
process. Cases of isolated hypertensive systolic dys-
function with no disease of the large coronary arte-
ries have been reported, although the pathogenic
mechanisms for this condition may include microvas-
cular ischemia.!

Perhaps because this “pure” form of ventricular dys-
function has a low prevalence, the literature contains
little information on the history and effect of treatment
in hypertensive dilated cardiomyopathy (DCM), with
differing results obtained in small series.>?

The present study was designed to establish the cli-
nical evolution and changes in ventricular function of
patients with hypertensive DCM in whom other fac-
tors to explain the dysfunction have been ruled out,
particularly epicardial coronary disease. An additional
aim of the study was to identify potential predictive
factors of clinical evolution in this entity.

PATIENTS AND METHODS

Between January 1994 and June 2003, we conduc-
ted a prospective study including 57 patients admitted
to our hospital for New York Heart Association
(NYHA) functional class III or IV heart failure who
met the following inclusion criteria: a) history of prior
poorly controlled HT with systolic blood pressure
(BP) >160 mm Hg; b) evidence of left ventricular dila-
tion and ejection fraction <40%; and c¢) history of
chronic heart failure of at least one year’s duration.

Patients with any of the following characteristics
were not included: a) myocardial ischemia visualized
according to a study protocol based on perfusion myo-
cardial scintigraphy and coronary angiography; b)
proven myocardial infarction; ¢) valve disease; d) reg-
ular consumption of alcohol; e) congenital heart dis-
eases explaining the ventricular dysfunction; f) clini-
cally suspected acute myocarditis; g) endocrine and
metabolic alterations possibly explaining the systolic
abnormality; and /) secondary HT.
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Study Protocol

Blood pressure was measured using a mercury
blood pressure monitor, in accordance with the usual
recommendations.

The echocardiography studies were performed by
two specialists from our department, using Aloka SSD
830 and Acuson Sequoia units. The tracings were ana-
lyzed using previously recorded tapes. In the echocar-
diography study, the end-diastolic diameters (EDD),
normalized diastolic diameters and end-systolic dia-
meters were measured, as well as posterior wall
(PW) thickness, and interventricular septal thickness
(IVS) during diastole. These measurements were
then used in the Penn-convention formula to
calculate  left ventricular mass (LVM, in
grams=0.8x1.04x{[EDD+IVS+PW]*~EDD?}-13.6)
and normalized for height to give the left ventricular
mass index (LVMI). Left ventricular ejection fraction
(LVEF) was calculated according to the Teichholz
method. The relative wall thickness (RWT) was calcu-
lated from the formula:

RWT=2xposterior wall/left ventricular diastolic dia-
meter

Pulsed-wave Doppler ultrasound was used with the
sample volume placed at the tip of the mitral leaflets,
to calculate the peak E wave velocity, peak A wave
velocity and isovolumic relaxation time. The follow-
ing patterns were established from these measure-
ments: @) normal or pseudonormal pattern: E:A ratio
between 1 and 2.5 and isovolumic relaxation time
between 60 and 100 ms; b) abnormal relaxation
pattern: E:A ratio <1 and isovolumic relaxation time
>100 ms; and c) altered distensibility pattern: E:A ra-
tio >2.5 and isovolumic relaxation time <60 ms. Be-
cause it is hard to differentiate between a normal pat-
tern and one observed when an abnormal relaxation
pattern progresses to a distensibility alteration
(pseudonormal pattern), we made no distinction be-
tween the two types of tracing. In the case of atrial
fibrillation, we considered Doppler estimation of
ventricular filling to be “nonassessable.”

Myocardial Ischemia Study Protocol

Once adequate clinical control was achieved, each
patient underwent a myocardial perfusion study with
radioactive isotopes. However, coronary angiography
was performed directly if the initial clinical suspicion
of coronary disease was high. When scintigraphy
showed severe, multiple or extensive perfusion de-
fects, cardiac catheterization was performed in order
to diagnose and treat possible high-risk coronary dis-
ease. If there were perfusion defects but no severity
data, the patient was not included in the study. Patients
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were included only if the myocardial perfusion
scintigraphy was normal and/or no significant lesions
(diameter loss >50% of the reference value for the ar-
terial segment being studied) were visualized on coro-
nary angiography.

The radioactive isotope study was done using single
photon emission computed tomography (SPECT), and
was interpreted by a specialist in nuclear medicine. If
the patient’s physical condition allowed, a treadmill
stress test was performed according to the Bruce pro-
tocol. If exercise was difficult for the patient, intra-
venous adenosine was used.

Follow-up

During the follow-up, 2 of the cardiologists author-
ing this article saw the patients every 6 months in the
outpatient service of our hospital; adequate blood
pressure control was defined as BP <140/90 mm Hg.
Therapy was adjusted according to the patient’s clini-
cal condition and blood pressure control. Normaliza-
tion of LVEF was considered to have occurred when
the LVEF had risen to =55%.* There were no losses
during follow-up.

Statistical Study

SPSS for Windows was used for the statistical
analysis. Results are expressed as a percentage for
qualitative variables or as mean + standard deviation
(SD) for quantitative variables.

The %2 or Fisher’s exact test (when the expected fre-
quency was <5) were used to compare qualitative
variables. Student’s 7 test was used to compare the
mean values. To verify changes in a variable, Student’s
t test for paired data or > was used. Actuarial proba-
bilities were calculated according to Kaplan-Meier.
The multivariate study of the prognostic influence of
various parameters on the clinical evolution of patients
(death and/or rehospitalization for congestive heart

TABLE 1. Baseline Clinical and Electrocardiographic
Characteristics of Patients With Dilated
Cardiomyopathy of Hypertensive Origin*

Age, years 63.2+11.2
Sex, female 23 (40%)
Diabetes mellitus 12 (21%)
Atrial fibrillation 16 (27%)
Left bundle-branch block 23 (41%)
Time of HT evolution, years 9.2+54
Time of CHF evolution, years 3.6+3.1
Initial systolic BP, mm Hg 179.2£19.7
Initial diastolic BP, mm Hg 106.1£9.7
Initial pulse pressure, mm Hg 73.1+£151
BP control during admission 50 (87%)

*HT indicates hypertension; CHF, congestive heart failure; BP, blood pressure.

836 Rev Esp Cardiol 2004;57(9):834-41

failure [CHF]) and normalization of LVEF was done
by Cox regression analysis.

RESULTS
Baseline Characteristics

During the inclusion period for the study, 1385 pa-
tients were discharged from our cardiology department
with a principal diagnosis of CHF, or a mean of about
154 per year. Pure hypertensive DCM accounted for
only 4% of all cases of CHF seen by our department.
The predominant etiology was ischemic (45%), fol-
lowed by valve disease (27%) and idiopathic or alco-
holic DCM (20%). Other, less frequent causes ac-
counted for the remaining 4%.

The baseline clinical and electrocardiographic cha-
racteristics of the series are shown in Table 1. All pa-
tients experienced significant symptomatic improve-
ment with the therapy started during hospitalization,
and systolic BP figures were brought to levels below
140/90 mm Hg in 50 (87%) of the 57 patients prior to
discharge.

At the time cardiomyopathy was diagnosed, LVEF
was 30.1+4.8% (range, 20%-40%). In 10 (17%) pa-
tients, LVEF was less than 25%. The baseline systolic
and diastolic diameters, wall thicknesses and left ven-
tricular RWT are shown in Table 2.

The predominant left ventricular filling pattern was
an abnormal relaxation pattern, occurring in 23 (41%)
cases. Sixteen percent (9 patients) had an altered dis-
tensibility pattern, the same percentage as patients
considered to have normal or pseudonormal filling.
The remaining 27% (16 patients) had atrial fibrillation.

Coronary angiography was performed in 18 (32%)
patients. Four of these patients had positive scintigra-
phy, with extensive perfusion defects requiring
catheterization. In another 14, the test was performed
directly because of high initial clinical suspicion. The
presence of myocardial ischemia was ruled out in the
remaining 39 (68%) patients based on normal findings
in the perfusion scintigraphy.

All patients were discharged from the hospital with
diuretics. Angiotensin-converting enzyme (ACE) in-
hibitors were used in 52 patients (91%), beta-bloc-
kers in 30 (52%), digoxin in 18 (34%), dihydropyri-
dine calcium antagonists in 15 (26%), spironolactone
in 21 (37%), alpha blockers in 13 (22%), and losar-
tan, an angiotensin II receptor antagonist, in 5 (8%)
patients. The doses of the most commonly used drugs
were: enalapril, 27+7 mg/day; carvedilol, 21+6
mg/day; spironolactone, 31+8 mg/day; amlodipine,
8+2 mg/day, and losartan, 45+9 mg/day. Multidrug
therapy was common, with 3 drugs used in 31 (54%)
patients, 4 drugs in 8 (14%) and 5 drugs in 10 (18%).
Only 8 patients were discharged with 2 hypotensive
drugs.
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TABLE 2. Evolution of Ventricular Echocardiographic Values in Patients With Dilated Cardiomyopathy

of Hypertensive Origin

Variable Initial Final P
LV diastolic diameter, mm 64.3+6.1 57.1+8.2 <.0001
Diastolic diameter index, mm/m 37.9+3.3 33.9+5.1 <.005
Systolic diameter, mm 51.2+6.3 41.4+10.3 <.0001
Estimated LV mass, g 349.1£103.8 282.9+77.4 <.0001
Ventricular mass index, g/m 204.8+58.9 167.9+45.2 <.0001
Septal thickness, mm 10.4+1.9 10.3+2.5 .89
Posterior wall thickness, mm 10.6+2 10.2+2.4 .85
Relative wall thickness 0.33+0.06 0.37+0.09 <.0001
Left ventricular ejection fraction, % 30.1£4.8 57.6£13.5 <.0001
LVIRT, s 0.12+0.04 0.11£0.02 24
E:A ratio 1.5¢1.1 1.1£0.6 .045
Filling pattern, %

Normal/pseudonormal 9 (16%) 16 (27%)

Abnormal relaxation 23 (41%) 29 (51%)

High distensibility 9 (16%) 2 (4%)

Nonassessable 16 (27%) 10 (18%) .037

*LVIRT indicates left ventricular isovolumic relaxation time; LV, left ventricle

Progress

After a mean follow-up of 45+23 months (median,
41 months), systolic BP decreased from 179.2+19.7 to
124.6+15.8 mm Hg and diastolic BP from 106.1+£9.7
to 80.2+7.8 mm Hg. By the end of follow-up, 90% (51
patients) of the patients had a systolic BP <140 mm
Hg.

Table 2 shows the changes in echocardiographic va-
lues between the time of inclusion and completion of
the study. A significant decrease was observed in
LVMI due to the decrease in systolic and diastolic
diameters. Patients with normalized left ventricular
diameter were 51% (29) of the total. Normalization of
LVEF was achieved in 60% of the cases (34 patients)
during the study period. The E:A ratio decreased sig-
nificantly. The altered distensibility pattern was re-
duced at the expense of an increase in patients with
abnormal relaxation or normal/pseudonormal pattern.

During the follow-up, 5 patients died, 2 of them due
to sudden death (at 22 and 47 months of follow-up), 2
from progressive pump failure (at 20 and 48 months
from discharge) and 1 from pleural mesothelioma (at
37 months from discharge). The probability of survival
was 1.00 at 1 year, 0.96 at 2 years, 0.92 at 3 years and
0.84 at 4 years. Rehospitalization for heart failure oc-
curred in four patients (at 3, 18, 24, and 48 months of
follow-up, respectively) and the probability of no re-
hospitalization for CHF was 0.96 at 1 year, 0.93 at 2
years, 0.90 at 3 years and 0.88 at 4 years. Therefore,
the probability of no rehospitalization for CHF in pa-
tients from our series was 0.96 at 1 year, 0.92 at 2
years, 0.86 at 3 years and 0.80 at 5 years. At the time
of the last follow-up, 7 patients were functional class
III and it was common to find no normalization of left
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ventricular ejection fraction or diameter. The remai-
ning patients persisted in Class I or II. No cardiac is-
chemic events were recorded. As a whole, only 37% of
our patients presented unfavorable clinical and/or
functional evolution (i.e., death, readmission for CHF
and/or persistence of left ventricular systolic dysfunc-
tion).

Prognostic Factors

Table 3 contains the bivariate analysis results with
or without normalization of LVEF (LVEF>55%) du-
ring follow-up. Normalization of LVEF was associated
with younger age, shorter clinical history of HT,
smaller baseline diastolic diameter, higher baseline
relative wall thickness and adequate control of BP.
Cox multivariate analysis showed that adequate con-
trol of BP (risk ratio [RR]=3.98; 95% confidence in-
terval [CI], 1.28-7.34; P=.038) and higher baseline re-
lative wall thickness (RR=2.65; 95% CI, 1.13-6.89;
P=.091) were independent predictors of normalization
of LVEFE.

Table 4 lists the factors implicated in the bivariate
analysis when death and/or rehospitalization due to
CHF occurred in our patients. Patients who had any
event during the follow-up presented greater left ven-
tricular dilation in the first echocardiographic study
and worse final systolic function. In terms of BP fi-
gures, clearly poorer control was observed in patients
with unfavorable clinical progress (Table 4). In the
Cox model, poor blood pressure control continued to
be the only independent predictor of death or rehospi-
talization for CHF (RR=4.58; CI 95%, 1.32-9.83;
P=.091).
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TABLE 3. Factors Related to Normalization of Left
Ventricular Ejection Fraction in Patients With
Hypertensive Dilated Cardiomyopathy at the End
of Follow-up (Bivariate Analysis)*

TABLE 4. Factors Related to Death or Hospitalization
for Congestive Heart Failure in Patients With Dilated
Cardiomyopathy of Hypertensive Origin During
Follow-up. Bivariate Analysis

Variable LVEF>55% LVEF<56% P
Initial diastolic diameter, mm 62.4+5.8 65.2+6.1 .66
Initial systolic diameter, mm 50.6+5.9 53.6+6.5 .18
Initial LVEF, % 31.5+¢4.8 30.5¢5.3 .35
Age, years 59.4+10.8 65.2+¢8.5 .045
Time of HT evolution, years 6.8+3.2 11.1+5.7 .039
Time of CHF evolution, years 2.8+2.9 42432 .23
Initial systolic BP, mm Hg 179.2£171 180.9+23.1 .75
Initial diastolic BP, mm Hg 107.1210.4 104.6:8.8 .78
Initial pulse pressure, mm Hg 721106  76.3+19.6 .56
Initial DDI, mm/m 36.5£3.2 38.7£29 .043
Posterior wall, mm 10.9+1.7 9.8+1.2 .03
Ventricular mass index, g/m 208.2+53.9 200.3+64.8 .81
Initial RWT 0.35+0.6 0.3:0.7 .86
Final systolic BP, mm Hg 124683 136.3:7.4 .006
Final diastolic BP, mm Hg 76.4+7.8 86.1+9.5 .005
Controlled BP at end of study 33(96%) 14 (60%) .007
Male sex 15(62%) 12 (54%) .54
Left bundle-branch block 11 (32%) 11 (47%) .55
Atrial fibrillation 7(21%) 8(35%) .42
Diabetes mellitus 7(23%) 4(17%) .48
Filling pattern .59
Normal/pseudonormal 7 (23%) 2 (8%)
Abnormal relaxation 9 (28%) 10 (43%)
Abnormal distensibility 6 (16%) 4 (17%)

*DDl indicates diastolic diameter index; LVEF, left ventricular ejection fraction;
RWT, relative wall thickness; HT, hypertension; CHF, congestive heart failure;
BP, blood pressure.

DISCUSSION

A history of hypertension is present in most patients
with heart failure among the general population. In the
Framingham study, 75% of the patients presented ele-
vated blood pressure figures.’ A similar percentage can
be observed among patients followed up in outpatient
clinics by general practitioners or cardiologists in
Spain,’ as well as among hospitalized patients.” How-
ever, when invasive methods are used for assessment
the importance of hypertension per se drops dramati-
cally and the diagnosis of coronary heart disease in-
creases.®!! Left ventricular dilation with hypocontrac-
tility is the most infrequent form of hypertensive heart
disease, affecting hearts with severe long-term over-
load and generally associated with heart failure.'!> As
a result, the number of patients with hypertensive
DCM in the reported series is small.>!13

The use of scintigraphy as a diagnostic tool for
coronary disease in DCM has not been extensively in-
vestigated, although it is known that perfusion studies
in hypertensive patients show a high sensitivity and
negative predictive value with an elevated proportion
of false positives. Glamman et al** performed ventricu-
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Death/Hospitalization Death/Hospitalization P

Variable

Yes No
Initial DDI, mm/m 39.4+14 37.7+3.2 .043
Final ejection fraction, % 43.6+£12.3 54.1+13.3 .045

Final systolic BP, mm Hg 138.7£19.4 129.1£13.2 .045
Controlled BP 21 (46%) 6 (87%) .035
Final diastolic BP, mm Hg 82.8+15.7 81.4+8.3 .005
Pulse pressure, mm Hg 56.3+12.9 47.8+8.4 44
Initial systolic diameter 54.7+5.6 521+6.5 .49
Initial LV mass index 226.4+73.1 200.3£56.2 .12
Initial RWT 0.33+0.09 0.33£0.07 .86
Initial ejection fraction 29.9+3.3 30.2¢5.3 .86
Initial relative wall thickness 10.4+2.7 10415 .92
LVIRT, ms 0.11+0.02 0.11£0.04 .91
E:A ratio 1.3+0.1 1.6+£0.2 .045
Final DDI, mm/m 34.4+51 33.3t49 .56
Age, years 63.1£10.1 62.7£10.2 .34
Time of HT evolution, years 9.2+3.7 8.7+5.6  .039
Time of CHF evolution, years 3.622.9 3.9+33 .23
Female sex, % 16 (32%) 4 (50%) .32
LBBB His, % 33 (68%) 3(37%) .24
Atrial fibrillation, % 16 (32%) 2 (25%) .67
Diabetes mellitus, % 5(11%) 2 (25%) .61
Filling pattern, %
Normal/pseudonormal 5(11%) 2 (25%)
Abnormal relaxation 22 (46%) 3(37%) .78
High distensibility 5(11%) 2 (25%)
Nonassessable 17 (32%) 1(13%)

*LBBB His indicates left bundle-branch block of the bundle of His; DDI, dias-
tolic diameter index; RWT, relative wall thickness; HT, hypertension; CHF,
congestive heart failure; LVIRT, left ventricular isovolumic relaxation time; LV,
left ventricle.

lography on 75 patients with DCM and no obstructive
lesions on coronary angiography. The authors found
regional contractility alterations in 48% of patients.
Seventeen of these cases were studied by thallium
scintigraphy, and myocardial perfusion abnormalities
were observed in 94%. The proposed causes of the
fixed defects were fibrosis, thinning of the ventricular
wall or prior infarctions due to embolization. Re-
versible defects would occur as the result of alterations
in the coronary reserve or defects in the integrity of
the myocyte membrane.'* Several studies have shown
the high negative predictive value of myocardial perfu-
sion scintigraphy to rule out coronary disease in the
angiography in patients with hypertension.'>!® There-
fore, we chose this technique to initially exclude is-
chemic heart disease and used coronary angiography
only for cases with a high initial probability of is-
chemic heart disease or positive scintigraphy. The ab-
sence of ischemic events during follow-up in our se-
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ries indicates the safety of this protocol when screen-
ing for coronary disease.

Among the 6 patients included in the series of Dall’-
Aglio et al,? reversal to normal in ventricular diameters
and fractional shortening occurred during a follow-up
period of 11 to 39 months. In contrast, no significant
improvement was observed in the 8 patients described
by Hamada et al® during a mean follow-up of 16
months, despite a significant decrease in BP. It should
be taken into consideration, however, that thallium
scintigraphy showed heterogeneous distribution of the
tracer in these patients; therefore, the absence of coro-
nary disease is inconclusive.

Various mechanisms have been proposed to explain
the origin of systolic dysfunction in hypertensive heart
disease. In addition to the structural changes implicat-
ed in hypertrophy, interstitial fibrosis, apoptosis phe-
nomena and myocardial ischemia,'® a prolonged in-
crease of ventricular afterload can lead to ventricular
dilation as a “preload reserve” mechanism.? Fibrosis
and myocyte loss caused by apoptosis and ischemic
necrosis might have contributed to the absence of
parietal thickening observed in our patients, who pre-
sented a pattern of eccentric left ventricular hypertro-
phy, with increased LVM but no increase in wall
thicknesses. Wall stress is inversely related to the ven-
tricular mass/volume ratio, and it is precisely in pa-
tients with DCM where wall stress is greatest. More-
over, the type of hypertrophy determines the capacity
for tolerating hypertensive emergencies and recovering
after hypotensive therapy: more benefit from a specific
decrease in afterload is obtained in a dilated heart than
in a heart with concentric hypertrophy. Conversely, the
same increase in blood pressure would imply greater
oxygen consumption and deterioration of systolic
function in DCM."?

The long-term survival of patients with hypertensive
DCM in our experience is notably higher than that re-
ported other series of patients with heart failure and
systolic dysfunction. In the series of McAlister et al’,
3-year survival was 62%, regardless of etiology, and
70% when nonischemic disease was considered.” In
the Framingham study, 5-year survival of patients with
depressed LVEF was 36%, in comparison with 78% in
the control subjects.?’ However, the Framingham study
was a population study, whereas McAlister’s patients
were managed in a specialized clinic. Additionally, the
mean patient age is higher in the Framingham study.
Survival in our series was very high, 84% at 4 years,
with a very low proportion of rehospitalizations for
CHF (12%).

This great dissimilarity between the reports found in
the literature, even the most recent clinical trials, and
our results have no clear explanation. Various factors
have been implicated in the reversal of adverse remo-
deling in patients with systolic dysfunction. Kawai et
al’! studied 78 patients with idiopathic DCM and
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found higher systolic BP and a lower pulmonary arte-
rial wedge pressure to be predictive factors of remo-
deling. The authors speculated that patients with a
ventricle in better condition would maintain higher
systolic pressures due to greater contractility.?! Ano-
ther recent study found that patients who experienced
an improvement in systolic function presented a
shorter duration of symptoms, were younger and more
frequently had a prior history of HT.??

In our series, the patients with normalization of
LVEF during follow-up showed a higher initial RWT,
probably because ventricles with a higher mass/vo-
lume ratio present higher wall stress, and lower oxy-
gen consumption than hearts that tend more toward a
pattern of dilation with a thin wall.'”> The decrease and
adequate control of blood pressure were also shown to
be independent predictors of both normalization of
LVEF and good clinical progress, without death or re-
hospitalization for CHF. Systolic BP is one of the de-
termining factors for wall stress, and decreased sys-
tolic BP leads to improved function. Moreover,
antihypertensive therapy itself can have direct effects
on the myocardial structure. ACE inhibitors, beta-
blockers, calcium antagonists, diuretics, and an-
giotensin receptor antagonists have all been shown to
be effective in achieving reversal of hypertrophy.?2

In addition, the decrease in LVM results in an im-
provement in both “conventional” fractional shorte-
ning®® and midwall fractional shortening. Using
enalapril, Gonzélez-Juanatey et al’’ have shown that
the improvement is maintained despite discontinuation
of therapy. The significant improvement in ejection
fraction observed among our patients after normaliza-
tion of BP may be related to the decreased afterload,
similar to what occurs in patients with severe aortic
stenosis and ventricular dysfunction after the stenosis
is corrected by valve replacement.

In the Steimle et al® series of patients referred for
pretransplant assessment, the patients showing im-
provement in LVEF presented considerably higher
transplant-free survival, as in our series. In the study
by Kawai et al,>! 100% of patients with favorable re-
modeling were free from rehospitalization for CHF at
2 years, as compared to 81% of the group without re-
covery of systolic function. Likewise, in the Cicoira et
al*? study, all the patients with improved function sur-
vived with no need for transplantation during a mini-
mum period of 12 months, compared to 63% of pa-
tients who experienced no improvement. The absolute
and indexed ventricular diameters were also predictive
in patients with CHE.*

In our experience, blood pressure control during fol-
low-up was the only independent predictor of survival
without rehospitalization for heart failure. In other ar-
ticles addressing the clinical evolution of patients with
DCM, patients with worse clinical progress had lower
BP.21393! It has been speculated that persistent deterio-

Rev Esp Cardiol 2004;57(9):834-41 839



Anguita Sanchez M, et al. Dilated Cardiomyopathy Due to Hypertension

ration of ventricular contractility is the origin of lower
systemic pressure in these patients,?' rather than the
result. We believe that the better prognosis in the
group with “controlled” BP cannot be explained mere-
ly by improved ventricular function. A decrease in sys-
tolic BP is critical in patients with DCM of hyperten-
sive origin, in terms of oxygen consumption and the
capacity of systolic function to respond in situations of
acute stress.

Although the above mechanisms could have played
a part in the favorable prognosis of our hypertensive
DCM patients, selection bias cannot be ruled out. The
characteristics of our patients (absence of coronary
disease, improvement of LVEF with therapy) might
have resulted in a group having a favorable prognosis.
Adequate control of blood pressure was important,
since almost 90% of the patients were discharged with
adequate BP control, a situation that improved even
during follow-up. Therapy was appropriate in terms of
both the drugs and the dosages. Only 13% of the pa-
tients at discharge and 10% at the end of follow-up
had not achieved blood pressure figures below 140/90
mm Hg, despite intensive therapy. Control of HT was
an independent predictor of both clinical evolution and
LVEF improvement.

Limitations of the Study

Various technical and methodological aspects of our
work should be taken into consideration before draw-
ing conclusions. The number of individuals included
in the study was low. The selection criteria were strict
and because of the low frequency of this form of hy-
pertensive heart disease, our series is actually one of
the largest to date. It was not possible to compare our
results with those obtained from subsets of hyperten-
sive DCM patients included in larger series and clini-
cal trials, since the specific evolution of this subgroup
was not indicated in these studies.

Catheterization in all patients would have been de-
sirable in our study, since coronary angiography is the
gold standard for detecting significant arteriosclerotic
disease and hemodynamic studies provide important
information. However, this tool is an invasive tech-
nique with questionable benefits, limiting its use as a
routine test.

Blood pressure figures are single measurements that
often do not reflect the patient’s actual blood pressure
control, as shown by studies using ambulatory moni-
toring. However, the “clinical” BP is widely used in
daily practice and more accessible for the physician.

CONCLUSIONS

Taking into account the above limitations, our
study indicates that the clinical progress of patients
with DCM of hypertensive origin and severe heart
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failure is favorable at the short and medium-term in
almost two-thirds of cases, with low mortality and re-
hospitalization for congestive heart failure as well as
normalization of LVEF in a high percentage of pa-
tients. Blood pressure control and several echocar-
diographic parameters, such as initial relative wall
thickness, were independent predictors of this clini-
cal progress.

REFERENCES

1. Iriarte M, Murga N, Sagastagoitia D, Marillas M, Bonedo J, Mo-
linero E, et al. Classification of hypertensive cardiomyopathy.
Eur Heart J 1993;14(Suppl J):95-101.

2. dall’Aglio V, Nicolosi G, Burelli C, Zardo F, Pavan D, Lestuzzi
C, et al. Echocardiographic findings of left ventricular hyper-
trophy and normalization of parameters of left ventricular func-
tion in patients with previous evidence of dilated and poorly con-
tracting left ventricle and coexisting systemic hypertension. Clin
Cardiol 1989;12:91-6.

3. Hamada M, Olitani T, Suzuki M, Lin M, Kobayashi T, Okayama
H, et al. Is left ventricular systolic dysfunction in hypertensive
patients with heart failure nomalized by long-term antihypertensi-
ve therapy? J Cardiol 1993;23:165-75.

4. Lauer M, Larson M, Levy D. Gender-specific reference M-mode
values in adults: population-derived values with consideration of
the impact of height. J] Am Coll Cardiol 1995;26:1039-46.

5. Kannel W, Ho K, Thom T. Changing epidemiology features of
cardiac failure. Br Heart J 1994;72:S3-9.

6. Gonzilez Juanatey J, Alegria E, Lozano J, Llisterri J, Acufa J,
Gonzalez Maqueda 1. Impacto de la hipertension en las cardiopa-
tias en Espafa. Estudio CARDIOTENS 1999. Rev Esp Cardiol
2001;54:139-49.

7. Ramos V, Pita S, de la Iglesia F, Pellicer C, Nicolds R, Diaz-Leis
F, et al. Etiologfa, caracteristicas clinicas, causa desencadenante,
tipo de disfuncion ventricular, estancia media y mortalidad de
305 pacientes ingresados por insuficiencia cardiaca. An Med In-
terna 2000;17:19-24.

8. Teerlink J, Goldhaber S, Pfeffer M. An overview of contemporany
etiologies of congestive heart failure. Am Heart J 1991;121:1852-3.

9. McAlister F, Teo K, Taher M, Montagne T, Humen D, Cheng L,
et al. Insights into the comtemporany epidemiology and outpa-
tient management of congestive heart failure. Am Heart J
1999;138:87-94.

10. Cowie M, Wood A, Coats J, Thompson S, Poole-Wilson P, Su-
resh V, et al. Incidence and aetiology of heart failure. A popula-
tion based study. Eur Heart J 1999;20:421-8.

11. Fox K, Larrie M, Wood D, Coats A, Gibbs J, Underwood S, et al.
Coronary artery disease as the cause of incident heart failure in
the population. Eur Heart J 2001;22:228-36.

12. Strauer BE. Ventricular function and coronary hemodynamics in
hypertensive heart disease. Am J Cardiol 1979;44:999-1006.

13. Galve E, Alfonso F, Ballester M, Castro Beiras A, Fernandez de
Soria R, Penas M, et al. Guias de practica clinica de la Sociedad
Espafiola de Cardiologia en miocardiopatia y miocarditis. Rev
Esp Cardiol 2000;53:360-93.

14. Glamman D, Lange R, Corbett J, Hillis L. Utility of various ra-
dionuclide techniques for distinguishing ischemic from nonische-
mic dilated cardiomyopathy. Arch Intern Med 1992;152:769-2.

15. Prisant L, von Dohlen T, Houghton J, Carr A, Frank M. A negati-
ve thallium stress test excludes significant obstructive epicardial
coronary artery disease in hypertensive patients. Am J Hypertens
1992;5:71-5.

66



16.

17.

18.

19.

20.

21.

22.

23.

67

Tubau J, Szlachcic F, Hollenberg M, Massre B. Usefulness of
thallium-201 scintigraphy in predicting the development of angi-
na pectoris in hypertensive patients with left ventricular hyper-
trophy. Am J Cardiol 1989;64:45-9.

Elhendy A, van Domburg R, Sozzi F, Poldermans D, Bax J, Roe-
landt J. Impact of hypertension on the accuracy of exercise stress
myocardial perfusion imaging for the diagnosis of coronary artery
disease. Heart 2001;85:655-61.

Iriarte M, Caso R, Murga N, Faus J, Sagastogoitia D, Molinero E.
Microvascular angina pectoris in hypertensive patients with left
ventricular hypertrophy and diagnostic value of exercise tha-
1lium-201 scintigraphy. Am J Cardiol 1995;75:335-9.

Fortufio M, Lépez N, Diez J. Caracteristicas celulares y molecu-
lares de la hipertrofia ventricular izquierda en la hipertension ar-
terial. Rev Esp Cardiol 2002;2:B5-14.

Vasan R, Larson M, Benjamin E, Evans J, Reiss C, Levy D. Con-
gestive heart failure in subjets with normal versus reduced left
ventricular ejection fraction: prevalence and mortality in a popu-
lation-based cohort. J Am Coll Cardiol 1999;33:1948-55.

Kawai K, Takaoka H, Hata K, Yokota Y, Yokohama M. Preva-
lence, predictors, and prognosis of reversal of maladaptative re-
modeling with intensive medical therapy in idiopatic dilated car-
diomyopathy. Am J Cardiol 1999;84:671-6.

Cicoira M, Zanolla L, Latina L, Rossi A, Golia G, Brighetti G, et
al. Frecuency, prognosis and predictors of improvement of systo-
lic left ventricular function in patients with «classical» clinical
diagnosis of idiopatic dilated cardiomyopathy. Eur Heart Fail
2001;3:323-30.

Dahlof B, Pennert K, Hansson L. Reversal of ventricular hyper-
trophy in hypertensive patients: a meta-analysis of 109 treatment
studies. Am J Hypertens 1992;5:1507-13.

Anguita Sanchez M, et al. Dilated Cardiomyopathy Due to Hypertension

24.

25.

26.

27.

28.

29.

30.

31.

Schieder R, Martes P, Klungbeil A. Reversal of left ventricular
hypertrophy in essential hypertension: a meta-analysis of rando-
mized double-blind trials. JAMA 1996;275:1507-13.

Dahlof B, Devereux R, Kjeldsen S, Julius S, Beenes G, Faire
U, et al. Cardiovascular morbidity and mortality in the losartan
intervention for endpoint reduction in hypertension study
(LIFE): a randomised trial against atenolol. Lancet 2002;359:
995-1003.

Habib G, Mann D, Zoghbi W. Normalization of cardiac structure
and function after regression of cardiac hypertrophy. Am Heart J
1994;128:333-43.

Gonzidlez-Juanatey J, Pose A, Garcia J, Castelo V, Amero A, Cal-
vo C, et al. Left ventricular systolic function after marked reduc-
tion of left ventricular hypertrophy induced by 5 years’ enalapril
treatment. Eur Heart J 1995;16:1981-7.

Steimle A, Stevenson L, Fonarow G, Hamilton M, Moriguchi J.
Prediction of improvement in recent onset cardiomyopathy after
referral for heart transplantation. J Am Coll Cardiol 1994;23:553-
9.

Lee T, Hamilton M, Stevenson L, Monguchi J, Fonarow G, Child
J, et al. Impact of left ventricular cavity size on survival in advan-
ced heart failure. Am J Cardiol 1993;72:672-6.

Anguita M, Arizén J, Bueno G, Latre J, Sancho M, Torres F, et
al. Clinical and hemodynamic predictors of survival in patients
aged < 65 years with severe congestive heart failure secondary to
ischemic or non ischemic dilated cardiomyopathy. Am J Cardiol
1993;72:413-7.

Ghali J, Kadakia S, Bhatt A, Cooper R, Liao Y. Survival of heart
failure patients with preserved versus impaired systolic function:
the prognostic implication of blood presure. Am Heart J 1992;
123:993-7.

Rev Esp Cardiol 2004;57(9):834-41 841



