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ABSTRACT

Background: Hypertrophic cardiomyopathy (HCM) is the most common genetic disease caused by cardiac sarcomere protein mu-
tations, with considerable prevalence and different clinical presentation, varying from asymptomatic to heart failure and sudden
death. Some patients are followed-up in nonspecialized centers, and it is necessary to know data that show the reality of their diag-
nosis, treatment, and prognosis.

Objective: The aim of this study was to know the clinical characteristics, and diagnostic and therapeutic strategies when HCM is
managed in centers not specialized in this disease.

Methods: This was a national, cross-sectional, multicenter study, with quantitative analysis of patients with confirmed or highly
probable HCM.

Results: A total of 95 patients were recruited, mostly men, with hypertension (40%) and dyslipidemia (22%) as main risk factors. A
low proportion of comorbidities was observed: chronic obstructive pulmonary disease (6%), prior myocardial infarction (5%), prior
stroke (1%) and chronic kidney failure (1%). The main symptoms were dyspnea (47% and angina (27%), and the most used diagnos-
tic methods were echocardiogram (97%) and cardiac magnetic resonance imaging (71%). The most frequent localization was septal,
with 37% of hypertrophic obstructive cardiomyopathy.

The genetic test, performed in 33% of patients, was positive in more than half of cases. It was not performed in the rest of the pa-
tients, mainly due to lack of health coverage.

Conclusions: These findings are in agreement with international registries. Based on our findings, emphasis should be placed in
improving the access to more complex diagnostic studies and optimizing the resources in a fragmented health system.
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RESUMEN

Introduccién: La miocardiopatia hipertréfica (MCH) es la enfermedad genética cardiovascular mas comtn, causada por mutaciones
en proteinas del sarcémero cardiaco, con una prevalencia considerable y clinica variable, desde asintomética hasta insuficiencia
cardiaca y muerte subita. Existen pacientes seguidos en centros no especializados, y es necesario conocer datos que puedan mostrar
la realidad de su diagnéstico, tratamiento y prondéstico.

Objetivo: Conocer las caracteristicas clinicas, estrategias diagnésticas y terapéuticas al abordar la MCH en centros no especializados
en la patologia.

Material y métodos: Estudio de corte transversal, multicéntrico, de alcance nacional, con anélisis cuantitativo, de pacientes con
MCH confirmada o altamente probable.

Resultados: Se registraron 95 pacientes, mayormente hombres, con hipertension arterial (40 %) y dislipidemia (22 %) como princi-
pales factores de riesgo. Se observé baja proporciéon de comorbilidades: enfermedad pulmonar obstructiva crénica (6%), infarto de
miocardio previo (5 %), accidente cerebro vascular previo (1 %) e insuficiencia renal crénica (1 %). Los sintomas principales fueron
la disnea (47 %) y el angor (27 %), y los métodos diagnésticos més usados fueron el ecocardiograma (97 %) y la resonancia cardiaca
(71 %). La localizacién mas frecuente fue septal, con 37 % de tipo obstructivo.

El test genético, realizado en un 33 %, fue positivo en més de la mitad de los pacientes. No se realiz6 en el resto de los casos princi-
palmente por falta de cobertura.
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Conclusiones: Los hallazgos son concordantes con los de registros internacionales. Con base a nuestros hallazgos, se resalta la
necesidad de mejorar el acceso a estudios diagndsticos méas complejos y optimizar recursos en un sistema de salud fragmentado.
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INTRODUCTION

Hypertrophic cardiomyopathy (HCM) is the most
common genetic disease affecting the heart, with an
approximate prevalence of 1 in 200/500. (1,2) Its etiol-
ogy lies in the mutation of a series of genes that codify
proteins of the cardiac sarcomere, developing left ven-
tricular hypertrophy (LVH), myofibrillar disarray and
myocardial fibrosis. (3,4) Clinical manifestations are
variable, from absence of symptoms to heart failure
and sudden death. (5,6)

This entity is a veritable diagnostic challenge, as
there are infiltrative cardiomyopathies that behave as
phenocopies. (5,7)

Currently, pharmacological treatments, implant-
able devices and surgeries are recommended, improv-
ing survival and quality of life. (8-10)

An important number of patients with suspected
HCM is followed -up in centers not specialized for the
disease. We consider that the data derived from these
patients can contribute to reflect in a more compre-
hensive way the reality of this disease.

We present the first report of the ongoing Hyper-
trophic Cardiomyopathy Registry in nonspecialized
centers in Argentina

OBJECTIVES

The aim of the study was to know the clinical char-
acteristics of patients, and the diagnostic and thera-
peutic strategies applied by clinical cardiologists in
nonspecialized centers to conditions highly compat-
ible with HCM.

METHODS

This was a national, cross-sectional, multicenter study in
patients with confirmed or highly probable HCM, with the
participation of clinical cardiologists attending outpatient
clinics of nonspecialized centers.

Patients =18 years old with confirmed or highly probable
diagnosis of HCM established by imaging or laboratory stud-
ies (Doppler echocardiography, late gadolinium-enhance-
ment magnetic resonance imaging and/or genetic test), as
considered by the clinical cardiologists following them up,
were included in the study. Patients with diseases or situa-
tions that generated secondary ventricular hypertrophy: hy-
pertension (HTN), valvular diseases, infiltrative cardiomyo-
pathies, athletes, etc, and patients with HCM followed-up in
specialized centers, were excluded from the study. A special-
ized center was defined as a center specialized only in car-
diology and/or cardiomyopathies specific outpatient clinics.

Data collection was performed through the REDCap
platform of the Argentine Society of Cardiology from June 1
to September 30, 2023.

Statistical analysis
Qualitative variables are presented as frequencies and per-
centages and quantitative variables are expressed as mean +

standard deviation (SD) or median and interquartile range
(IQR 25%-75%), according to their distribution. The analy-
sis of discrete variables was performed using the chi-square
test of Fisher’s exact test, as appropriate, and continuous
variables were analyzed with the t test or the Mann Whitney
test, according to their distribution. A two-tail p<0.05 was
considered significative. The R statistical software package
was used to perform the analyses.

Ethical considerations

The protocol was approved by the Research Committee of
Autonomous City of Buenos Aires Government. An informed
consent was waived as it was a study with anonymized data,
without personal information.

RESULTS

A total of 95 patients distributed in 8 provinces were
included in the study. Mean age was 50 years, with
predominance of male sex (58%). The prevalence
of cardiovascular risk factors was: HTN 40%, dys-
lipidemia 22%, obesity 15% and diabetes 14%. A low
proportion of comorbidities was observed: chronic
obstructive pulmonary disease in 6% of cases, prior
myocardial infarction in 5%, prior stroke in 1% and
chronic kidney failure in 1%. (Table 1)

A third of patients consulted for the first time with
presumptive or confirmed diagnosis of HCM, 37%
for some symptom and 27% for a routine control. As
shown in Figure 1, dyspnea and angina were the most
frequent symptoms, followed by palpitations and syn-
cope. Among patients with dyspnea, 41% were in func-
tional class III/IV, representing 9.5% of all patients.

Regarding diagnostic studies, 96% of patients had
an electrocardiogram (90% with sinus rhythm, 91%
with signs of left ventricular hypertrophy), 96% an
echocardiogram, 71% cardiac magnetic resonance
(CMR), and 66% 24-hour ECG Holter monitoring. A
genetic test was performed in 33% of patients, coro-
nary angiography in 22%, exercise stress-echo in 13%
and coronary computed tomography angiography in
7%. (Figure 2)

Both in the echocardiogram and CMR, LVH was
most frequently observed in the interventricular sep-
tum (67% and 51%, respectively), and in the apex (9%
and 13%, respectively). A significant difference was
observed in left ventricular ejection fraction (LVEF)
quantification by echocardiography compared with
CMR, with median (IQR 25%-75%) of 61% (55%-67%)
vs. 67% (65%-74%), respectively, p<0.001. An obstruc-
tive gradient (>30 mmHg) of the left ventricular out-
flow tract (LVOT) was detected at rest in 35 patients
(37%) with a mean of 43+26 mmHg at rest and 62+39
mmHg with Valsalva maneuver (p<0.001).

The genetic test was positive in approximately half
of the cases in which it was performed (52%). At the
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time of data collection for the registry, the result was
pending in 1 out of 3 patients. The most prevalent ge-
netic alterations identified were TNNT2 (5 patients),
MYH?7 (5 patients) and MYBPC3 (4 patients). Inter-
rogation of the reasons for not requesting the genetic
test revealed that in 19 cases the healthcare plan did
not cover the test, in 16 cases the center did not have
access to the test, in 12 cases the physicians never re-
quest it, in 4 cases the test was refused by the patient
and in 12 cases for other causes.

Family members were studied in 44% of cases, by
means of echocardiogram (41 cases), CMR (15 cases)
and genetic test (14 cases).

Medication consisted mostly of betablockers (91%),
calcium channel blockers (41%), angiotensin convert-
ing enzyme system inhibitors/angiotensin II receptor
antagonists (ACEI/ARAII, 47%) and statins (37%).

Table 1. Baseline data

Characteristic (n=95) %
Age, years, mean (SD) 50 (15)
Male sex 58
Cardiovascular risk factors

HTN 40
DLP 22
SM 8
DM 14
Obesity 15
History of stroke 1
History of AMI 5
COPD 6
CKD 1

AMI: acute myocardial infarction; DM: diabetes mellitus; DLP: dyslipid-
emia; COPD: chronic obstructive pulmonary disease; CKD: chronic kid-
ney disease; HTN: hypertension; SD: standard deviation; SM: smoking.

Figure 3 describes the medication the patients were
receiving prior to consultation and that added during
follow-up.

Regarding invasive treatments, among the 22 pa-
tients who consulted with confirmed HCM diagnosis
or for a second opinion, 45% had some previous inva-
sive treatment: 23% implantable cardioverter defibril-
lator (ICD), 18% myectomy, 4% pacemaker and 4% al-
cohol ablation. During follow-up 22 patients required
new invasive treatments: ICD 18%, pacemaker 3%, re-
synchronization therapy 1% and septal myectomy 4%.

DISCUSSION

The present study represents the first approach for
the care of patients with HCM in nonspecialized cent-
ers of Argentina. Although most cardiologists who
follow-up these patients are concentrated in Buenos
Aires and Autonomous City of Buenos Aires, there
is representation in other provinces: Santa Fe, For-
mosa, Catamarca, Tucuman, Rio Negro, Mendoza and
Chubut (see Appendix).

Great progress has been achieved in the field of
HCM, both in imaging diagnosis as treatments, pro-
viding patients a life expectancy similar to that of the
general population. (11) Knowledge of the data of the
real world in this rare disease is important to identify
the impact of these new strategies. An outstanding
example is the Hypertrophic Cardiomyopathy Regis-
try (HCMR), the largest prospective and multicenter
study, with 2755 patients from 44 centers in 6 coun-
tries, which in addition to clinical data, included CMR
characteristics, genotypification and biomarkers. (12-
14) In our setting there is no history of registry of
these patients with focus on nonspecialized centers.
Among the most important findings of our registry, we
noticed that patients were diagnosed at an age simi-

Fig. 1. Consultation symp-
toms (n=95).
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Diagnostic studies (n=95)

Fig. 2. Studies performed
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lar to that observed in the HCMR, with a similar pro-
portion of hypertensive cases, though with a greater
share of diabetics. (12)

Dyspnea was the predominant symptom, and more
than 25% of patients were diagnosed after a routine
consultation, strongly indicating the high level of sus-
picion that should be adopted for the diagnosis of this
pathology, as many present asymptomatic or oligo-
symptomatic.

One of the most important contributions of the
present registry refers to requested studies. The most
frequent are ECG and echocardiogram, in probable
relationship to their ample availability in the territo-
ry. ECG Holter monitoring was used in 66% of cases,
similar to the HCMR (60%). However, exercise echo-

stress was scarcely requested, in approximately 1 out
of 10 patients, contrary to the suggestion of the 2023
ESC guideline on the management of cardiomyopa-
thies, which recommends it as a IB indication at the
time of evaluating the LVOT gradient. (5,15,16)

If we analyze the echocardiographic data, we can
observe that the percentage of patients with LVOT ob-
struction was higher in our registry compared to the
HCMR (37% vs. 18%). However, the mean gradient at
rest was lower in our study (43+26 mmHg vs. 69+31
mmHg). These trends require an additional validation
through the inclusion of a larger number of patients.
In the case of CMR, it should be pointed out that a not
negligible percentage of patients with highly probable
HCM diagnosis lack this study (3 out of 10). This is
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another data that contradicts the HCMR, where 9 out
10 patients have undergone the study. (12,17)

Nevertheless, the CMR findings are similar, the
septal and apical locations being the most frequent
and mean LVEF showing similar values (67% vs.
64%). (12,13) An interesting aspect is the variability
of LVEF and cardiac mass quantification by echocar-
diography and CMR, probably related with the spatial
resolution of the latter. The genetic test has not per-
formed in 2 out of 3 patients, and the most common
reason for not requesting it by the follow-up physician
is lack of resources or health coverage. (18)

Regarding pharmacological treatment, use of beta-
blockers and calcium channel blockers was greater in
our registry compared with the HCMR (91% vs. 57%
and 27% vs. 18.7%, respectively), which could be due
to the difference in patients with LVOT obstruction
and in functional class III/IV (37% vs. 18% and 9.5%
vs. 7.2%). The same trend is observed in the use of
ACEI/ARAII and statins (47% vs. 23.7% and 37% vs.
27%). It should be pointed out that 48% of patients did
not present with pharmacological treatment prior to
consultation with the follow-up physician. (12)

Invasive treatments in HCM are part of the main-
stays in the management of these patients, especially
in those who continue to be symptomatic despite the
pharmacological treatment or are at risk of sudden
death. (5,19,20). In our registry, 1 out of 10 admitted
patients, already had some treatment prior to the first
consultation with the treating physician, the most im-
portant being ICD. One-fourth of patients required
intensive care during follow-up, with predominance of
implantable devices. The low rate of myectomy and al-
cohol ablation should be pointed out, despite the per-
centage of obstructive type and functional class III/IV
patients.

The specially fragmented healthcare system in Ar-
gentina, in addition to the inequity of resources avail-
able in different provinces of our territory, might ex-
plain the differences with other countries. This point
could help us optimize the resources in this type of
disease.

As limitations, the sample size of this registry
is not representative of all the Argentine territory.
Moreover, it has weaknesses inherent to retrospective
registries with voluntary participation, which might
generate reporting biases.

CONCLUSIONS

The present registry is the first study of patients with
HCM in Argentina which provides data of the real
world in the care of patients in nonspecialized cent-
ers. Dyspnea and chest pain were the most frequent
symptoms of clinical presentation. The ECG and
echocardiogram stand out as the pillars for diagnos-
tic suspicion, and in this sense, there is a space for
improvement for the access to more complex studies.
Pharmacological treatment is in agreement with that
established by international guidelines.
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APPENDIX

Participating investigators

Streintenberger Gisela Hospital El Cruce - Nestor Kirchner - Buenos Aires
Kanchi Maribel Hospital Polo de Malvinas Argentinas - Buenos Aires
Mazo Guillermo Sanatorio Pasteur - Catamarca

Alustiza Walter Sanatorio Pasteur - Catamarca

Arbucci Rosina Fundacién Favaloro - CABA

Diaz Uberti Pedro Hospital Churruca Visca - CABA

Galperin Jorge Hospital Ramos Mejia - CABA

Gonzalez Pardo Fernando CEDIC - Buenos Aires

Alvarenga Andrea Hospital de Alta complejidad Pte. J.D. Perén - Formosa
Castillo Yanina Clinica Bazterrica - Santa Isabel - CABA

Gargano Agustina Hospital Aleman - CABA

Becerra Pedro HZGA Dr. Isidoro G. Iriarte - Buenos Aires

Britez Barbara Hospital Paroissien - Buenos Aires

Delfino Flavio Clinica Santa Isabel - CABA

Estofan Mariano Sanatorio 9 de Julio - Tucuman

Marino Monica Sanatorio Britanico de Rosario - Santa Fe

Cuschie Melisa Particular - CABA

Giunta Gustavo Fundacién Favaloro - CABA

Lamarque Nicolas Mauricio Hospital Interzonal de Agudos Vicente Lopez - Buenos Aires
Mejia Fernandez Erick Sanatorio Otamendi - CABA

Piasentin Jorge Hospital Lagomaggiore - Mendoza

Salvia Maria del Carmen Hospital Provincial Rosario - Santa Fe

Sanchez Mariana Clinica La Pequefa Familia - Buenos Aires

Soumoulou Juan Bautista Centro de Diagnéstico y Tratamiento Los Pilares - Chubut
Tejada Juan Sanatorio de la Trinidad Quilmes - Buenos Aires

Vera Yael Hospital de Area El Bolson - Rio Negro
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