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The burden of rare diseases

Rare diseases represent an important
challenge to health organizations, due to
the disadvantages deriving from the rarity
itself, including limited attention from the
scientific community, insufficient research
initiatives, a delayed diagnosis due to the
paucity of experts in the field, and the lim-
ited availability and high costs of effective
treatment1. However, many incidental vari-
ables may contribute to the actual or per-
ceived rarity of a given condition: e.g. a dis-
ease may be mistakenly judged to be rare
because it represents the early epidemio-
logical stage of an emerging disease. 

Thus, the estimated prevalence of any
disease in the population depends upon the
sensitivity of the diagnostic techniques
available at each time; moreover, the preva-
lence of a genetic disease also depends up-
on the number of disease genes involved
and on their penetrance (i.e. the percentage
of patients with phenotypic expression
among disease gene carriers)2-4. As the
knowledge of a disease increases, it is like-
ly that both its estimated prevalence and the
perceived complexity of its spectrum will
also increase5,6.

In this respect, the specific case of hy-
pertrophic cardiomyopathy (HCM) is
worth examining in detail because of its
evolving epidemiology which has led to a

new perception of the disease which is
quite different from its initial descriptions.

The evolving perception of hypertrophic
cardiomyopathy

Familial HCM is a genetically deter-
mined disease characterized by myocardial
hypertrophy, most commonly asymmetric
and involving the interventricular septum,
occurring in the absence of cardiac or sys-
temic causes of hypertrophy5,6. To date, ten
disease genes have been identified, all en-
coding proteins that form part of the sarcom-
ere5-11. Thus, under the label of HCM, at least
ten different genetic diseases are included,
sharing the common phenotypic denomina-
tor represented by asymmetric myocardial
hypertrophy. Moreover, mutations in the
gene for the �2 regulatory subunit of adeno-
sine monophosphate-activated proteinkinase
(PRKAG2) have recently been shown to
cause a familial disease characterized by car-
diac hypertrophy mimicking HCM, associat-
ed with electrophysiologic abnormalities
such as ventricular preexcitation and atrio-
ventricular conduction block12. Technically,
PRKAG2 defects constitute a myocardial
metabolic storage disorder and not HCM. In
clinical practice, however, this finding means
that not all patients with a HCM phenotype
have a disease of the sarcomere. 

Key words:
Hypertrophic
cardiomyopathy;
Prognosis.

© 2003 CEPI Srl

Supported by the Italian
Institute of Health
(ISTISAN) (Progetto
Cuore-Registro Italiano
della Cardiomiopatia
Ipertrofica) and by the
Ministry of Technological
and Scientific Research -
COFIN 2002).

Received February 3,
2003; revision received
May 20, 2003; accepted
May 23, 2003.

Address:

Dr. Iacopo Olivotto

Via Jacopo Nardi, 30
50132 Firenze
E-mail: iacopo.olivotto@
virgilio.it

The epidemiologic evolution and present
perception of hypertrophic cardiomyopathy
Iacopo Olivotto, Franco Cecchi

Regional Referral Center for Myocardial Diseases, Cardiology 2, San Luca, Azienda Ospedaliera Careggi, Florence,
Italy

Patients with rare diseases are confronted by limited attention from the scientific community, a
delayed diagnosis, a limited availability of resources and high costs of treatment. Although hyper-
trophic cardiomyopathy (HCM) does not meet the criteria for rare diseases, many physicians are un-
comfortable with the disease, and patients still pay a price for the perceived “rarity” of HCM. In the
year 2000, as part of a large research project on cardiovascular disease prevention (Progetto Cuore),
the Italian Institute of Health has approved and funded a National Registry of HCM. The aims of the
registry included: the collection of clinical data for HCM patients in different geographical areas; the
creation of a network of cardiologists involved in the care of HCM patients; and an improved access
of patients to the most advanced treatment options. It is our hope that the registry will be imitated by
other countries, and that it will contribute to overcome the limitations of “rarity” in HCM research.

(Ital Heart J 2003; 4 (9): 596-601)



The understanding of the clinical spectrum and epi-
demiology of HCM has evolved significantly since the
initial clinical descriptions in the 1960s and 1970s (Fig.
1). In the early days, the disease was described exclu-
sively in patients with severe forms of HCM character-
ized by a marked left ventricular outflow obstruction
and a high incidence of sudden death13,14. In the fol-
lowing decades, however, the introduction of echocar-
diography in clinical practice has allowed researchers
to unveil the marked clinical and morphological het-
erogeneity of HCM. It is now well established that
HCM is often compatible with a normal lifestyle and
life expectancy, and may remain dormant until late in
life5,6,15-18: in a recent population-based study analyzing
over 15 000 echocardiograms performed in rural com-
munities, HCM had remained previously undetected in
two thirds of identified patients, due to the lack of
symptoms19. These findings are consistent with our ex-
perience on 330 unselected patients followed at five
community-based hospitals in central and northern
Italy, 59% of whom were asymptomatic and had a be-
nign clinical course16. 

The development of genetic testing has the potential
of further increasing the diagnostic sensitivity for HCM
(Fig. 1). For example, systematic genetic screening in
HCM families has been shown to have the potential of
identifying apparently healthy individuals carrying
HCM-related mutations20. A subgroup of these individ-
uals, with late-onset HCM, will eventually develop
clinical and morphological signs of the disease2; others,

however, representing the benign extreme of the dis-
ease spectrum, may remain free of phenotypic or clini-
cal manifestations of HCM. The possibility of a
“healthy carrier” status poses challenging questions,
ranging from diagnosis and risk stratification to possi-
ble future denominations of the disease (is the term hy-
pertrophic cardiomyopathy acceptable in the absence
of hypertrophy?). Moreover, in this new light the con-
cept of the prevalence of HCM assumes a dynamic
quality: single, cross-sectional echocardiographic stud-
ies are no longer sufficient to provide the final picture
in a given population, and longitudinal evaluations be-
come mandatory in subjects with a family history of
HCM and/or known genetic mutations2-6.

An increasing number of genotype-phenotype cor-
relation studies performed with the aim of identifying
the clinical and prognostic differences between the dif-
ferent sarcomere protein gene mutations, i.e. of segre-
gating the diverse HCM, are being published2-4,7-12. Al-
though fascinating and promising, these studies are as
yet to be considered very preliminary, particularly with
regard to the prognostic conclusions, due to the limited
number of families included in the analyses.

Epidemiology of hypertrophic cardiomyopathy

A reliable estimate of the frequency of HCM may
be difficult to obtain, due to several factors such as its
incomplete penetrance, the variable age at onset, and
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Figure 1. Prevalence of hypertrophic cardiomyopathy (HCM) as estimated on the basis of the advent of different diagnostic techniques. The disease cur-
rently denominated HCM has received different denominations in the past, as different clinical and pathophysiological features were progressively high-
lighted by means of new instrumental techniques. Likewise, the perceived prevalence of HCM has changed over time, constantly increasing with the in-
troduction of more sensitive diagnostic tools. Future epidemiological studies will have to address the prevalence of the latest subset identified within the
HCM spectrum, namely “HCM patients without hypertrophy” (defined as patients with a known contractile protein mutation and ECG alterations or a
history of arrhythmias, but with a normal echocardiographic appearance of the heart). Further possibilities may include the detection of “healthy car-
riers”, i.e. those subjects who carry HCM-causing mutations in the absence of any morphologic or clinical expression of the disease. HOCM = hyper-
trophic obstructive cardiomyopathy.



the common phenotypic presentation (i.e. myocardial
hypertrophy), which may be mimicked by other car-
diac diseases. Genetic screening is not feasible on a
population scale, and the frequency of gene defects
may vary among different geographic areas. Finally,
studies addressing the prevalence of HCM in the gen-
eral population have been limited, particularly in Eu-
rope19,21-26.

Despite these limitations, recent evidence suggests
that HCM is more common than previously believed. In
the United States, a population-based study performed
in the late 1980s in Olmsted County, Minnesota, based
on hospital records, reported a prevalence of about
1:500025. Only a decade later, two echocardiographic
screening studies performed in the same state of Min-
nesota reported prevalence rates ranging from 1:500 to
1:30019,26. The 10-fold increase in the estimated preva-
lence of HCM presumably reflects the decisive impact
of echocardiography in clinical practice (Fig. 1) as well
as the progressive unveiling of patients with clinically
latent disease in the community. 

Studies on relatively unselected, community-based
patient populations have also led to relevant changes in
the qualitative perception of HCM5,6,16-19,27-33. For ex-
ample, it is now well documented that obstructive
forms of the disease represent a minority, occurring in
about one fifth of patients; that heart failure-related
complications, including atrial fibrillation and embolic
stroke, are common and represent important predictors
of an adverse prognosis; and that the degree of my-
ocardial hypertrophy is liable to dynamic changes over
time, ranging from the possibility of progressive ven-
tricular wall thinning and remodeling, to significant in-
creases in thickness5,6,16-19,27-36. Of utmost importance,
it has been repeatedly documented that the overall clin-
ical outcome in HCM patients is more benign than orig-
inally reported in highly selected patient populations
followed at tertiary referral centers13-18. The annual
HCM-related mortality among community-based pa-
tient populations is now estimated at around 1% for all
cardiac causes, and at less than 0.5% for sudden unex-
pected death5,6,16-18,27. Moreover, in five Italian commu-
nity-based regional cohorts, only about one third of pa-
tients progressed to severe limiting symptoms or pre-
sented with acute cardiovascular events requiring ur-

gent hospitalization during a 9.5 year average follow-
up16. Therefore, the profile of HCM has progressively
evolved from that of a rare and malignant disease, to
that of a relatively common and not invariably severe
pathology. 

Is hypertrophic cardiomyopathy a rare disease?

Technically, HCM is not a rare disease. On the ba-
sis of the estimated prevalence of 1:500 observed in the
United States, there may be up to 1 million subjects
with HCM in Europe alone, an unknown proportion of
whom remain undiagnosed. Indeed, HCM is more
common than other chronic conditions that are receiv-
ing larger attention worldwide (Table I)26,37-42. There-
fore, it is important that the relevance of HCM be per-
ceived in its true dimensions, and not be considered as
somewhat of a curiosity in the huge sea of cardiovascu-
lar diseases. Furthermore, HCM should receive the de-
served attention in health care planning and in the attri-
bution of resources. 

On the other hand, even though HCM may be rela-
tively common, one cannot overlook the fact that many
physicians are uncomfortable with the disease, and
that patients and their families pay a price for the per-
ceived “rarity” of HCM. Indeed, HCM still shares
many features typical of rare diseases, and many of
their “rarity-related” problems (Table II). Specifically,
some of the most severe manifestations of HCM are
rare and require highly specialized management (e.g.
cardiac surgery or septal alcohol ablation for the relief
of outflow obstruction) that can only be properly pro-
vided by a limited number of selected centers world-
wide43-45. Likewise, routine genetic testing for all
known sarcomere contractile protein mutations is not
yet feasible, and genetic screening is usually confined
to selected families studied at referral centers for re-
search purposes3-6.

Finally, to date a very limited number of properly
designed, prospective studies including HCM patients
has been performed, due to the relatively small number
of patients followed at each center and to the problems
related to the organization of multicenter studies46. As
a consequence, most treatments commonly used in
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Table I. Estimated prevalence of hypertrophic cardiomyopathy as compared with other chronic conditions receiving wider worldwide
attention.

Condition Estimated prevalence Reference

Epilepsy 0.5-2:100 Dichter37, 1991
Rheumatoid arthritis 1:100 Lipsky38, 1991
Hypertrophic cardiomyopathy 1:500 Maron et al.26, 1995
Inflammatory bowel disease 1:1000 Targan and Shanahan39, 1994
Multiple sclerosis 1:1000-1:3390 Ford et al.40, 1998

Milonas et al.41, 1990
Cystic fibrosis 1:1600-1:2000 Davis42, 1985



HCM patients have been introduced empirically or by
default assimilation to other cardiovascular diseases,
and are not evidence-based5,6,30. 

Therefore, despite significant advances in the
knowledge of the disease, critical issues in terms of pa-
tient management and prognosis remain unresolved. Of
particular relevance is the disappointingly low accura-
cy in the identification of those HCM patients who are
at higher risk of sudden premature death31-33. Moreover,
HCM may represent a progressive condition with a
heavy burden in terms of the related limiting symp-
toms, acute cardiovascular events and impaired quality
of life47. 

Future perspectives

Based on a new perception of HCM as a relevant
health problem, the future management of HCM re-
quires adequate strategies at different levels. Above all,
multidisciplinary units specifically devoted to genetic
myocardial diseases including HCM are necessary in
selected referral institutions. Their aim should be that
of providing state-of-the-art care and of promoting re-
search initiatives, including long overdue prospective
treatment studies. These units should also promote the
diffusion of updated information, provide genetic test-
ing and counseling facilities and constitute the back-
bone of an extensive network connecting all physicians
involved in the care of HCM patients. They should be
part of international networks involved in the organiza-
tion of patient registries and clinical trials. This goal in-

volves adequate health care planning and the attribution
of resources to the specific problem of HCM. 

A second level of intervention should be aimed at
the community-based institutions and primary care
physicians, in order to improve baseline care and the
knowledge of the disease. At one end of the spectrum,
primary care physicians and cardiologists should avoid
the overtreatment of low-risk patients and excessive re-
strictions to their lifestyle; at the other end, they should
be well aware of the risk stratification strategies for the
prevention of sudden death and of newly developed
treatment opportunities. These achievements are possi-
ble via constant feedback with referral institutions. 

Thirdly, it is important that patients and their rela-
tives be encouraged to set up HCM organizations, with
the aim of providing advice and help to those patients
and families with special problems, exchange informa-
tion and promote fund raising. The web now allows the
rapid diffusion of information and patient-oriented
sites have already been established (e.g. www.hcma-
heart.com and www.cardiomiopatiaipertrofica.it). 

The implementation of multicenter patient reg-
istries for HCM is instrumental to each of these goals,
and has repeatedly been advocated in the past48,49.

The Italian registry of hypertrophic
cardiomyopathy

In the year 2000, as part of a large research project
on cardiovascular disease prevention (Progetto Cuore),
the Italian Institute of Health (ISTISAN) has approved
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Reasons why HCM should not be considered a rare disease

A prevalence 1:500 based on echocardiographic screening26, i.e.
possibly 1 million patients in Europe alone. Widespread genetic
screening may increase this value.

Most cases have a benign prognosis and may be managed in
community-based institutions.

International networks and registries have the potential of gath-
ering large numbers of patients for designing appropriate clini-
cal trials.

In many patients the management strategies overlap with those
employed for patients affected by more common cardiac condi-
tions (e.g. the management of atrial fibrillation and heart failure).
Invasive procedures are not usually required for the management
of low-risk patients.

The disease gene can now be identified in a substantial propor-
tion of patients with HCM.

Reasons why HCM is perceived as a rare disease

Primary care physicians as well as many cardiologists rarely di-
agnose the disease. Physicians are often not familiar with the
condition and may misdiagnose or mismanage patients, or be un-
aware of the treatment options.

A significant minority of patients die prematurely and/or sud-
denly, or experience severe disease progression and recurrent
cardiac events. High-risk patients are not easily identified and
the prevention of sudden death remains a major challenge.

Patient populations followed at single centers have so far proved
too small to allow satisfactory clinical trials for the accurate eval-
uation of the efficacy of old and new treatments.

In a selected group of severely symptomatic or high-risk pa-
tients, specific invasive management strategies, including defib-
rillator and pacemaker implantation, alcohol septal ablation, and
cardiac surgery are required; most of these are available only in
a limited number of specialized centers.

Routine genetic testing is not available; in most institutions ap-
propriate genetic counseling is still not offered to patients. The
prevalence and natural history of “healthy” carriers of a diseased
gene is still unknown.

Table II. Hypertrophic cardiomyopathy (HCM) as a rare disease.



and funded a national registry of HCM. The aims of the
registry include: the collection of clinical data for HCM
patients followed at referral centers and community-
based hospitals in different Italian regions; the creation
of a national network of cardiologists involved in the
care of HCM patients; an increased access of patients to
the most advanced treatment options; and an improved
diffusion of updated information among physicians. 

The initiative has been promoted by direct contacts
with numerous cardiology units and national scientific
associations. Information about the registry and data
collection forms has been made available on a dedicated
web site (www.cardiomiopatiaipertrofica.it). A dedicat-
ed software for data storage and analysis has been de-
veloped. Patient enrollment started in May 2000. By
May 2002, at the conclusion of the enrollment phase, the
registry had acquired data regarding 1677 patients from
over 50 Italian provinces, representing approximately 1
to 2% of the estimated total HCM population in Italy.
Future developments and subprojects are being consid-
ered for the second phase of the registry, including the
implementation of a national network for DNA banking
and genetic screening. Moreover, study protocols on pa-
tient subgroups are currently being planned. Their aim is
to focus on specific issues, such as risk stratification for
sudden cardiac death. It is our hope that the registry will
constitute a prototype which will be imitated by other
countries. Moreover, we strongly support the implemen-
tation of a European network leading to a HCM registry
under the aegis of the Working Group for Myocardial
and Pericardial Diseases of the European Society of Car-
diology. Indeed, such an initiative may for the first time
allow researchers to prospectively address important
questions in HCM patient management and overcome
the limitations of “rarity” in HCM research. 

Conclusions

HCM is not as rare as previously believed. Indeed,
due to the improved sensitivity of the diagnostic tech-
niques the frequency of diagnosis of the disease is on the
increase. However, patients and primary care physicians
often perceive HCM as a rare condition; this discrepan-
cy creates important practical and psychological prob-
lems to patients and their families. HCM should receive
the deserved attention in health care planning and in the
attribution of resources. Patients and physician net-
works are required for a better understanding and care
and for the implementation of clinical trials that are ur-
gently needed. On the basis of the promising experience
of the Italian registry, we strongly support the creation
of a European registry devoted to HCM patients.
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