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Background: Although the dilated phase of hypertrophic cardiomyopathy (D-HCM) characterized by left

ventricular (LV) systolic dysfunction and cavity dilatation has been reported to be a poor prognosis, this is

now in contrast to the improved prognosis of dilated cardiomyopathy (DCM) in the era of advancements in

heart failure management. There has been no investigation of the clinical features of D-HCM compared with

those of DCM from the point of management of systolic dysfunction.

Hypothesis: The aim of this study was to investigate the clinical features of D-HCM in comparison with those

of DCM in a single institute.

Methods:Westudied20 consecutivepatientswithD-HCM (global ejectionfraction<50%) and 115 consecutive

patientswith DCM.

Results: At diagnosis of D-HCM, 8 (40%) of the D-HCM patients already experienceddyspnea (New York Heart

Association [NYHA] class≥ III). Left atrial diameterwas larger and prevalenceof atrial fibrillationwas higher in

theD-HCM group, although LV sizewas larger and LV ejection fractionwas lower in the DCM group. During the

follow-up period (4.0 years), 11 (55%) of the patientswith D-HCM died. The 5-year survival rate from all-cause

mortality including cardiac transplantationwas 45.6% in patients with D-HCM vs 81.6% in patients with DCM

(log-rank P = .0001).

Conclusions: Patientswith D-HCM were more symptomatic at diagnosis, although LV dilatation and impaired

fractionalshortening seemedmore severe in patientswith DCM. The prognosis for D-HCM patientswas worse

than that for patientswith DCM despite similar or evenmore intensive treatment for heart failure.

Introduction
Hypertrophic cardiomyopathy (HCM) is a primary myocar-
dial disorder, generally associated with mild disability and
normal life expectancy, if sudden death can be prevented.1 – 3

However,patientswith the dilated phase of HCM (D-HCM),
characterized by left ventricular (LV) systolic dysfunc-
tion and cavity dilatation, have been reported to have a
poor prognosis.4 – 7 On the other hand, the prognosis of
patients with dilated cardiomyopathy (DCM) has signifi-
cantly improved over the past 20 years. This improvement
seems to be partly due to the increased use of angiotensin-
converting enzyme inhibitors (ACEI), angiotensin II type 1
receptor blockers (ARB), and β-blockers for the treatment
of heart failure due to systolic impairment.8

The purpose of this study was to investigate the clinical
features of D-HCM in comparison with those of DCM treated
in a single institute from the point of management of heart
failure due to systolic dysfunction.

Methods
Subjects

We studied 20 consecutive patients with the dilated phase
of HCM (D-HCM; 11 were familial HCM) and 115
consecutive patients with DCM. All patients were evaluated
at the Kochi Medical School Hospital for confirmation
of diagnosis, risk assessment, and symptom management
between 1990 and 2005. The diagnosis of HCM was based
on echocardiographic demonstration of an unexplained
left ventricular hypertrophy (LVH), that is, maximum left
ventricular wall thickness (MLVWT)≥15 mm. D-HCM was
defined as LV systolic dysfunction of global ejection
fraction (EF) <50% at study entry or during follow-
up in the presence of (1) unexplained hypertrophied
LV (MLVWT ≥15 mm), or (2) previous documentation of
unexplained LVH on echocardiography (MLVWT≥15 mm),
or (3) proven familial HCM with at least 1 relative who
had an unequivocal diagnosis. Concomitant coronary artery
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disease was excluded either by coronary angiography
and/or myocardial scintigraphy. The diagnostic criteria of
DCM were: (1) a dilated left ventricle (left ventricular end-
diastolic diameter [LVEDD]>55 mm) with EF <50%, and
(2) exclusion of patients with acute myocarditis, specific
heart muscle disease, general systemic disease, significant
coronary artery stenosis, valvular disease, sensitivity/toxic
reactions,and history of excessive alcohol intake. The study
was approved by the Ethics Committee on Medical Research
of the Kochi Medical School.

Clinical Evaluation

Evaluationof patients included history, clinical examination,
12-lead electrocardiography, M-mode, 2-dimensional (2D)
and Doppler echocardiography, and ambulatory 24-hour
Holter ECG analysis. The severity and distribution of
LVH were assessed in the parasternal short axis plane
at mitral valve and papilliary muscle levels. Left ventricular
end-diastolic diameter (LVEDD) and end-systolic diameter
(LVESD) were measured from M-mode and 2D images
obtained from parasternal long axis views. Global EF was
determined from apical 2-chamber and 4-chamber views.

For survival analysis, 3 modes of cardiovascular death
were defined: (1) sudden and unexpected death (including
resuscitated cardiac arrest), in which collapse occurred in
the absence of or <1 hour from the onset of symptoms
in patients who previously experienced a relatively stable
or uneventful clinical course; (2) heart failure-related
death, which was in the context of progressive cardiac
decompensation≥1 year before death (including patients
who had undergone heart transplantation); and (3) stroke-
related death, which occurred as a result of probable or
proven embolic stroke.

Data Analysis

Statistical analysis was performed using SPSS (version
14.0J) statistical software (SPSS Inc., Chicago, IL). All
data are expressed as mean ± SD (range) or frequencies
(percentage). Differences in continuous variables were
assessed using a Student t test. Pearson’s χ2 test was
used for comparisons between noncontinuous variables,
and Fisher’s exact test was used when expected frequency
was lower than 5. Survival estimates were calculated by the
Kaplan-Meier method and log-rank test. The 5-year survival
values are expressed together with their 95% confidence
intervals (CI) defined as survival ±1.96 × SE. Statistical
significance was defined by P≤.05.

Results
Baseline Evaluation

The baseline data of clinical and echocardiographic
characteristics of the 2 groups (D-HCM and DCM) are
summarized in Table 1. This baseline data is at the time
when LV systolic dysfunction was first documented, that

Table 1. Clinical Characteristics of Patients With D-HCM and DCM at Initial

Evaluation

Patients

with D-HCM

(n = 20)

Patients

with DCM

(n = 115) P

Age at diagnosis, years 61 ± 12 59± 12 .702

Gender: male, n (%) 11 (55%) 89 (77%) .035

NYHA functional class, n (%)

I 0 (0%) 24 (21%) .024

II 12 (60%) 66 (57%) 1.000

III and IV 8 (40%) 25 (22%) .079

AF (chronic/paroxysmal), n (%) 10 (50%) 31 (27%) .039

Medication, n (%)

ACEI/ARB 16 (80%) 106 (92%) .103

β-Blocker 7 (35%) 64 (56%) .096

Diuretics 18 (90%) 99 (86%) 1.000

Spironolactone 8 (40%) 36 (31%) .444

Digitalis 8 (40%) 78 (68%) .017

Calciumantagonist 4 (20%) 9 (8%) .088

Amiodarone 2 (10%) 0 (0%) .021

Warfarin 13 (65%) 31 (27%) .001

Echocardiographic findings

LV end-diastolic diameter, mm 55 ± 7 63 ± 7 <.0001

LV end-systolic diameter, mm 43 ± 7 53 ± 8 <.0001

IVS thickness, mm 15 ± 3 10 ± 2 <.0001

PW thickness, mm 11± 2 10 ± 1 .004

Left atrial diameter, mm 50 ± 7 43 ± 7 .0004

LV ejection fraction, % 43 ± 6 32 ± 10 <.0001

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; AF,

atrial fibrillation; ARB, angiotensin II type1 receptor blocker; DCM,

dilated cardiomyopathy; D-HCM, dilated phase of hypertrophic

cardiomyopathy; IVS, interventricular septum; LV, left ventricular; NYHA

functional class, New York Heart Association functional class; PW,

posterior wall.

Data shown asmean ± SD or number (%).

is, the time of diagnosis of D-HCM and DCM. Nine of the
20 patients with D-HCM were already in the dilated phase
at initial evaluation and the other 11 patients progressed to
D-HCM during follow-up. The ages of the patients with
D-HCM and DCM at diagnosis were 61 and 59 years,
respectively. At presentation, all patients with D-HCM
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Clinical Investigations continued

reported dyspnea (New York Heart Association [NYHA]
class≥ II) and 8 (40%) of them showed severe symptoms
(NYHA class III/IV). Half of the D-HCM patients had
chronic or paroxysmal atrial fibrillation.

Results of echocardiography showed that LVEDD and
LVESD were larger and EF was lower in patients with DCM
than in patients with D-HCM. On the other hand, the left
atrial diameter was larger in the D-HCM group.

Baseline medical treatmentof the patients in the 2 groups
is shown in Table 1. The use of ACEI and/or ARB, β-
blockers, diuretics, and spironolactone was not statistically
different between the 2 groups. The majority (over 80%)
of patients in both groups were treated with ACEI and/or
ARB and diuretics. Warfarin was more frequently used in
patients with D-HCM than in patients with DCM. Two of the
patients with D-HCM had been taking amiodarone because
of ventricular tachycardia.

Clinical Course

The mean follow-upperiods in the D-HCMand DCM groups
were 4.0±3.1 and 7.3±4.2 years, respectively. In invasive
treatment, 3 patients in each group underwent implantable
cardioverter defibrillator (ICD) implantation (1 patient in
each group experienced appropriate ICD discharge), and
3 patients with D-HCM and 2 patients with DCM underwent
cardiac resynchronization therapy (CRT) for medically-
refractory heart failure (Table 2). Furthermore, 1 patient
with D-HCM underwent mitral valve replacement, 1 DCM
patient received mitral valve annuloplasty, and 1 DCM
patient underwent heart transplantation.

During the follow-up period, 11 (55%) of the patients
with D-HCM died (sudden death in 2 patients, heart
failure-related death in 6 patients, stroke in 2 patients, and
noncardiovascular death in 1 patient) and 37 (32%) of the
DCM patients died. The 5-year event-free survival from
any cause of death and cardiac transplantation was 45.6%
(95% confidence interval [CI]: 47.6–89.1) in patients with D-
HCM vs 81.6% (95% CI: 126.7–155.4; log-rank P = .0001) in
patientswith DCM (Figure 1). The 5-year event-freesurvival
from cardiovascular death including cardiac transplantation
was 48.7% (95% CI: 50.8–92.8) in D-HCM patients vs 87.9%
(95% CI: 146.3–173.4; log-rank P≤.0001) in DCM patients
(Figure 2).

Discussion
Hypertrophic cardiomyopathy is a heterogeneous myocar-
dial disorder with a broad spectrum of clinical presentation
and morphologic features.1 – 3 Although LV systolic function
is supernormal or preserved in most cases of HCM, pro-
gression to systolic impairment occurs in about 5% to 10%
of patients when they are followed long enough.4,5,9 It is
usually associated with LV remodeling with wall thinning
and cavity dilatation, resembling the morphologic features
of DCM.4 – 7 Althoughthis subtype of HCM, so-called dilated

Table 2. Clinical Outcome of Patients With D-HCM and DCM

Patients

with D-HCM

(n = 20)

Patients

with DCM

(n = 115)

Follow-up duration, years 4.0±3.1 7.3±4.2

All-cause death, n (%) 11(55%) 37 (32%)

Cardiovascular death, n (%) 10 (50%) 23 (20%)

Sudden cardiac death, n (%) 2 (10%) 10 (9%)

Heart failure-related death, n (%) 6 (30%) 12 (10%)

Stroke-related death, n (%) 2 (10%) 1 (1%)

Others, n (%) 1 (5%) 9 (8%)

Unknown, n (%) 0 (0%) 5 (4%)

VT (nonsustained/sustained), n (%) 14 (70%) 27 (23%)

Appropriate ICD discharge, n (%) 1 (5%) 1 (1%)

Procedures

ICD, n (%) 3 (15%) 3 (3%)

CRT, n (%) 3 (15%) 2 (2%)

Surgical treatment, n (%) 1 (5%) 1 (1%)

Heart transplantation, n (%) 0 (0%) 1 (1%)

Abbreviations: CRT, cardiac resynchronization therapy; DCM, dilated

cardiomyopathy; D-HCM, dilated phase of hypertrophic cardiomyopa-

thy; ICD, implantable cardioverter defibrillator; VT, ventricular tachycar-

dia.

Data shown as number (percent).

phase of HCM, has been reported to have a poor prognosis,
this is in contrast to the improved prognosis of DCM in the
era of advancements in heart failure management.8 To the
best of our knowledge this is the first report on the clini-
cal features of D-HCM in comparison with those of DCM
treated in a single institute.

Clinical Manifestation at Presentation

In the present study, the ages of patients with D-HCM and
DCM at diagnosiswere about 60 years.Ejectionfractionwas
significantly higher in the D-HCM group than in the DCM
group. Furthermore, LV dimension was larger in the DCM
group. At the diagnosis of LV systolic impairment, patients
with D-HCM were more symptomatic than those with DCM.
Left atrial size was significantly larger and the prevalence
of atrial fibrillation (AF) was higher in the D-HCM group.
Combined systolic and diastolic dysfunction in patients with
D-HCM is probably related to these clinical manifestations.

Patients with D-HCM generally receive medical treatment
including administration of standard therapeutic agents
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Figure 1. Kaplan-Meier curves for D-HCM vs DCM. Occurrence of all-cause

mortality or cardiac transplantation during follow-up. Log-rank for trend

P = .0001.
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Figure 2. Kaplan-Meier curves for D-HCM vs DCM. Occurrence of

cardiovascular death, including death from cardiac transplantation during

follow-up. Log-rank for trend P<.0001.

for heart failure with systolic dysfunction, that is, mainly
afterload-reduction agents such as ACEI or ARB, or
diuretics, digitalis, β-blockers, or spironolactone. In the
present study, ACEI and/or ARB and diuretics were
basically used in both groups. On the other hand, the
percentageof patientswith D-HCMwho receivedβ-blockers
was basically not high. One of the reasons for this is that
it has not been established whether β-blocker therapy

has a benefit similar to that for patients with DCM. In
our experience, significant LV reverse remodeling such as
reported in DCM patients is rare in patients with D-HCM.
Warfarin was used more frequently in patients with D-HCM
than in the DCM group because of the high prevalence
of AF.

Clinical Course and Prognosis

During follow-up, invasive treatment, including ICD implan-
tation and CRT, was needed more frequently in the D-HCM
group. Although HCM is generally associated with mild dis-
ability and normal life expectancy,patients with D-HCM had
an extremely poor prognosis with an overall survival rate
of 46% at 5 years from diagnosis of the dilated phase. This
prognosis was significantly worse than that of the patients
with DCM despite similar or even more intensive treatment
for heart failure.

In patients with D-HCM, the poor clinical course with
refractory heart failure is thought to be related to the
pathological findings. Walter et al compared explanted
hearts from patients with D-HCM and patients with DCM
at the time of cardiac transplantation and they reported
that 9 of the 10 patients with D-HCM had ventricular wall
scarring, whereas only 23% of the patients with DCM had
grossly visible small scars.10 Consequently, more increased
LV stiffness seems to lead to more elevated left atrial and
LV end-diastolic pressures in patients with D-HCM than in
patients with DCM.

Clinical Implications

Considering the rapid clinical deterioration once end-stage
is reached, early identification of HCM patients in transition
to the dilated phase might enable specific therapies aimed at
restraining cardiac fibrosis and delaying the progressive LV
remodeling, although it remains to be clarified whether early
intervention with specific agents for heart failure associated
with systolic dysfunction is effective. Early interventionwith
ACEI and/or ARB therapy, which has been reported to
have an antifibrous effect, might prevent progression of
systolic dysfunction although attention should be paid to
LV outflow tract obstruction.11,12 Furthermore, CRT and
ICD implantation should be considered for patients with
D-HCM. Recently, Rogers et al reported that CRT therapy
might be useful in a subset of D-HCM patients with wide
QRS prolongation.13 They showed that an improvement of
at least 1 NYHA class was seen in 8 of 20 patients (40%)
and symptomatic improvement was associated with reverse
remodelingof the left atriumand ventricle.ICD implantation
is effective for primary and secondary prevention of HCM.14

This therapy is thought to be particularly beneficial for
patients with D-HCM because sustained or nonsustained
ventricular tachycardia is often seen in these patients and
sudden death occurs frequently in the presence of severe
heart failure. The least we can do is to recognize that though
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Clinical Investigations continued

slightly reduced global LV systolic function and tendency of
LV dilatation appear subtle, it is indeed an important sign
of evolution to D-HCM, since LV cavity size is small and
LV systolic function is supernormal in most of patients with
HCM.

Limitations

In the present study, we could not compare pathological
findings such as degree of fibrosis in D-HCM and DCM.
As indicated by Moon et al, gadolinium-enhanced cardiac
magnetic resonance might be useful for evaluation of the
location and degree of interstitial and replacement fibrosis.15

In this study, we could not compare the effects of therapies
in the D-HCM patients because of the small number
of patients. Further studies on the effects of treatment,
particularly early intervention with medical treatment, ICD
implantation, and CRT are needed.

Conclusions
Although D-HCM, which is characterized by LV systolic
impairment associated with LV remodeling with wall thin-
ning and cavity dilatation, resembles DCM in morphologic
features, patients with D-HCM were more symptomatic and
showed higher rates of atrial fibrillation already at the first
documentation of systolic dysfunction in comparison with
DCM patients. After the dilated phase was established, the
prognosis for those patients was markedly worse than that
for patients with DCM despite similar or even more intensive
treatment for heart failure.
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