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Abstract

Background: The prevalence of hypertrophic cardiomyopathy (HCM) can be silent and can present with sudden death as the
first manifestation of this disease. The goal of this study was to evaluate any association between reported physical symptoms
with the presence of suspected HCM. Method: The Anthony Bates Foundation has been performing screening echocardiography
across the United States for the prevention of sudden death since 2001. A total of 4,120 subjects between the ages of 6 and 79
underwent echocardiographic screening. We evaluated any association between any symptoms and suspected HCM defined as
any left ventricular wall thickness [?] 15 mm. Results: The total prevalence of suspected HCM in the entire study population
was 1.1%. The presence of physical symptoms were not associated with HCM (chest pain in 4.3% of participant with HCM
vs. 9.9% of the control, p=0.19, palpitation in 4.3% of participant with HCM vs. 7.3% of the control., p=0.41, shortness of
breath in 6.4% of participant with HCM vs. 11.7% of the control., p=0.26, lightheadedness in 4.3% of participant with HCM
vs. 13.1% of the control., p=0.07, ankle swelling in 2.1% of participant with HCM vs. 4.0% of the control., p=0.52, dizziness in
8.5% of participant with HCM vs. 12.2% of the control., p=0.44). Conclusion: Echocardiographic presence of suspected HCM
is not associated with a higher prevalence of physical symptoms in the participants undergoing screening echocardiography.
This finding confirmed that HCM can be asymptomatic in many patients and a questionnaire cannot distinguish the HCM
population from a control group.
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Abstract

Background: The prevalence of hypertrophic cardiomyopathy (HCM) can be silent and can present with
sudden death as the first manifestation of this disease. The goal of this study was to evaluate any association
between reported physical symptoms with the presence of suspected HCM.

Method: The Anthony Bates Foundation has been performing screening echocardiography across the
United States for the prevention of sudden death since 2001. A total of 4,120 subjects between the ages of
6 and 79 underwent echocardiographic screening. We evaluated any association between any symptoms and
suspected HCM defined as any left ventricular wall thickness [?] 15 mm.

Results: The total prevalence of suspected HCM in the entire study population was 1.1%. The presence of
physical symptoms were not associated with HCM (chest pain in 4.3% of participant with HCM vs. 9.9% of
the control, p=0.19, palpitation in 4.3% of participant with HCM vs. 7.3% of the control., p=0.41, shortness
of breath in 6.4% of participant with HCM vs. 11.7% of the control., p=0.26, lightheadedness in 4.3% of
participant with HCM vs. 13.1% of the control., p=0.07, ankle swelling in 2.1% of participant with HCM vs.
4.0% of the control., p=0.52, dizziness in 8.5% of participant with HCM vs. 12.2% of the control., p=0.44).

Conclusion: Echocardiographic presence of suspected HCM is not associated with a higher prevalence of
physical symptoms in the participants undergoing screening echocardiography. This finding confirmed that
HCM can be asymptomatic in many patients and a questionnaire cannot distinguish the HCM population
from a control group.

Introduction:

Hypertrophic cardiomyopathy (HCM) is a cardiac condition that is defined by hypertrophy of the left ven-
tricle, hypercontractility, decreased compliance, and poor relaxation (1-3). HCM presents as a progressive
and chronic condition that may become devastating and life-changing, affecting the quality of life dramat-
ically. Chest pain, palpitations, exertional dyspnea, shortness of breath, ankle swelling, fatigue, dizziness,
lightheadedness, and syncope are the most common symptoms identified (2-5). Sudden cardiac death (SCD),
Heart failure (HF), atrial fibrillation(AF), and stroke are all related to HCM(6-8). Symptoms might be mis-
taken with those of other diseases, and an accurate diagnosis may take years. The assumed prevalence
is approximately 1:500 adults (9), however only around 100,000 among the estimated 700,000 HCM patients
in the United States have been diagnosed (10). Many asymptomatic HCM patients are diagnosed acciden-
tally or through screening (3). Clinical history comprises a complete cardiac history and a 3-generation
family history for determining HCM or sudden death relatives (3, 11, 12). Functional and fitness capacity
assessment, focusing on training regimen and exertion symptoms—chest pain, palpitations, dyspnea, and
syncope (3, 13).

Significant advancement seems to have been achieved in comprehending the disease from both genetic and
clinical perspectives (14), although methods of diagnosis have improved (15). Despite genotype positive-
phenotype negative people have not being included into HCM prevalence estimations, these individuals are
at an elevated risk of acquiring the disease, however, the progression to clinically severe disease remains
unpredictable [8,9,10].

By improving timely treatment, proper prognostic classification, and earlier diagnosis can allow for an overall
decrease in disease-related mortality/morbidity (16). When it was originally discovered, HCM was considered
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to be an uncommon disease that largely affected young people and had a poor prognosis due to the potential
risk for SCD (17, 18). Currently, it is understood that HCM may impact patients of any age whereas the
overall prognosis of a diagnosed HCM patient is usually favorable, with about two-thirds enjoying an ordinary
lifespan with almost no morbidity and an average HCM-related mortality that is approximately 0.7%/year
(19-21). Some patients, however, are at an elevated risk of SCD or developing atrial fibrillation (AF)/heart
failure (HF). As a result, identifying these individuals is a critical priority (2, 22).

Echocardiography is the gold standard for HCM screening, diagnosis, follow-up, and prognostic classifi-
cation (2, 22, 23). Recent SCD risk calculators authorized by the AHA and the ESC (2, 22), include
echocardiographic measures. Advanced echocardiographic techniques (two-dimensional speckle tracking, tis-
sue Doppler) are able to distinguish HCM from different causes of hypertrophy and recognize people who are
susceptible to developing HF or SCD. 3D echocardiography provides greater information about hypertrophic
distribution, the mechanism of dynamic LV obstruction, and LV mass (23).

Our study aims to explore the connection, between reported symptoms and suspected HCM (Hypertrophic
Cardiomyopathy) during echocardiographic screening. While echocardiography is a tool we believe it could
be more useful if we can determine whether specific symptoms are linked to a higher likelihood of detecting
HCM. By understanding the relationship between symptoms and suspected HCM we can improve risk
assessment. Our main objective is to contribute to the growing body of knowledge about HCM, which will
lead to more effective practices and earlier detection of this life-threatening condition.

Materials and Methods:

The study population:

Since its establishment, in 2001 the Anthony Bates Foundation has played a leading role in efforts to prevent
cardiac death through echocardiographic screening. For this cohort study, we examined data collected as
part of this initiative. A total of 4,120 individuals ranging in age from 6 to 79 years participated in screening
across regions of the United States. The study was a retrospective study of that was approved by the
institutional review board with exempt status.

Data collection:

Prior to receiving an echocardiogram, everyone was required to complete a questionnaire about their health
symptoms. The questionnaire included the symptoms of shortness of breath, chest pain, dizziness, fatigue,
and palpitations. Participants had to answer questions about all symptoms, whether mild or common.
Informed consent was obtained to participate in the screening. Individuals less than 18 years of age needed
parental informed consent. Echocardiography was performed by many donated handheld echocardiography
devices and the final diagnosis was confirmed by volunteer cardiologists.

Echocardiographic assessment:

Our main objective was to investigate the link between self-reported symptoms and the presence of suspected
Hypertrophic Cardiomyopathy (HCM). To identify cases with suspected HCM we employed the accepted
criterion of a ventricular wall thickness [?] 15 mm, which is an important diagnostic indicator for this heart
condition.

Statistical analysis:

We conducted an analysis to examine the correlation, between self-reported symptoms and the presence of
suspected HCM. We evaluated the strength and significance of this relationship using techniques such as
regression and chi-square tests. Age, gender, and other related demographic factors were also considered as
variables that could impact the outcomes of our analysis.. We used SPSS version 17 for our data. A p-value
of < 0.05 is deemed significant.

Result :
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The demographic data of patients including age, sex, and race have been evaluated. The age range of
the participants was between 4 and 74 years, and most of the individuals were 18, 16, and 17 years old,
respectively (Figure .1). Male gender were the majority of the participant. (Figure .2).

The overall prevalence of possible HCM was found to be 1.1% throughout the entire population. There
was no correlation between HCM and the occurrence of any physical symptoms. Chest pain in 4.3% of
participants with HCM vs. 9.9% of the control, p=0.19, palpitation in 4.3% of participants with HCM
vs. 7.3% of the control., p=0.41, shortness of breath in 6.4% of participant with HCM vs. 11.7% of the
control., p=0.26, lightheadedness in 4.3% of participant with HCM vs. 13.1% of the control., p=0.07, ankle
swelling in 2.1% of participant with HCM vs. 4.0% of the control., p=0.52, dizziness in 8.5% of participant
with HCM vs. 12.2% of the control, p=0.44 (Figure .3). Our findings suggest that based on this study’s
population symptoms reported during echocardiography screening may not serve as indicators, for detecting
the presence of HCM.

Discussion:

We investigated the link between reported symptoms and suspected HCM in our study. The findings are
remarkable because they call into question what we thought we knew and provide light on how difficult
it can be to diagnose this disorder. In summary, 1.1% of the population had suspected HCM. Physical
symptoms were not associated with HCM (chest pain in 4.3% of participants vs. 9.9% of the control, p=0.19,
palpitation in 4.3% vs. 7.3%, p=0.41, shortness of breath in 6.4% vs. 11.7%, p=0.26, lightheadedness in
4.3% vs. 13.1%, p=0.07, ankle swelling in 2.1% vs. 4.0%, p=0.52, dizziness According to our findings, several
physical symptoms such as chest pain, palpitations, shortness of breath, lightheadedness, ankle edema, and
dizziness do not correlate with the existence of HCM, as validated by echocardiography. This discovery has
far-reaching implications for HCM diagnosis and management.

The primary takeaway from our research is that symptoms linked with HCM should not be used to as
the main, primary, and only way of diagnosing the disease. Rather, our data indicate that a comprehensive
screening and diagnostic approach is required, and also it was presented that cardiac imaging is used to make
diagnoses and clinical recommendations for HCM patients (3), while echocardiography is the primary imaging
modality for the majority of patients (3), Cardiac Magnetic Resonance (CMR) imaging can enhance or replace
it in unclear cases, additionally imaging can confirm (or rule out) alternative diagnoses, assess phenotypic
severity, and identify structural cardiac abnormalities (e.g., valvular, systolic, and diastolic function) through
the American College of Cardiology/American Heart Association recommendation in 2020 by Ommen et
al.(3). This conclusion is significant given the prevalence of HCM in the population and the possible hazards
of sudden cardiac death, furthermore, HCM contributed to one in every thirty SCAs among the young and
middle-aged overall population, resulting in a yearly SCA prevalence ranging from 0.2% to 0.3% in unselected
HCM patients in the community through study by Aro et al.(25) in 2017. The preliminary diagnosis of HCM
had been missed in the great majority of SCA cases prior to cardiac arrest (25). The low predicted risk of
SCA among young together with middle-aged HCM patients, on the other hand, demonstrates the disease’s
generally benign course in the great majority of people who are affected (25), and also it was claimed in
large clinic population studies performed by Cannan et al. (26) and Kofflard et al. (27), Unfortunately, SCD
continues to be of considerable concern. It could be the disease’s earliest symptom, especially in competitive
and young athletes which were declared in a large registry study over US conducted by B. J. Maron et
al. (28), and accompanying consequences even in individuals with no obvious symptoms, in the context of
the situation that a substantial portion of HCM patients have been discovered to have asymptomatic or the
least potential symptoms if their echocardiogram confirmed HCM disease which was conducted by Udelson
et al(29). and O’Gara et al. (30), although through retrospective cohort in 2017 by Rowin et al.(31) this
point declared that the majority of patients (70%) seemed asymptomatic or slightly symptomatic according
to New York Heart Association (NYHA) classifications one and two (31), also in a large community-based
study have done by Kofflard et al.(32) in 2003 (44%) of patients were asymptomatic (32).

Because this disorder can run in families, screening those with a family history of HCM or those who have
SCD is critical. While family history is still used in screening, our research demonstrates that focusing solely
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on symptoms is not a reliable method of identifying persons with HCM. In studies conducted by Miller et
al. (33) in 2013 and Tomašov et al. (34) in 2014, It was demonstrated that HCM patients and relatives verified
the value of genetic testing according to the management of close relatives and discovered that the suggested
echocardiographic parameters had only a limited advantage for recognizing causes of disease mutation car-
riers (33, 34). In terms of detection and screening, echocardiography is the gold standard (2, 22, 23). Our
findings highlight the need to use echocardiography to confirm HCM in people who have symptoms of the
illness. Echocardiography is a reliable approach for detecting HCM (3). It is critical in avoiding delayed or
inaccurate diagnoses (3, 25).

In the screening, diagnosis, follow-up, and prognostic categorization of HCM, echocardiography is considered
to be the gold standard (2, 22, 23). Recent risk calculators for SCD that have been approved by the AHA
and the ESC (2, 22) contain echocardiographic measures. Innovative echocardiographic techniques, such as
two-dimensional speckle tracking and tissue Doppler, are able to differentiate hypertrophy caused by HCM
from that caused by other conditions and identify individuals at risk of developing HF or SCD. A greater
amount of information can be obtained using 3D echocardiography about hypertrophic distribution, the
cause of dynamic LV obstruction, and LV mass (23).

When identifying HCM with echocardiography, we focus on a set of symptoms rather than just looking at
symptoms, which is an important part of our study. This method allows us to assess how symptoms and
disease are related, which increases the importance of our research. It provides insight into whether or not
various symptoms are associated with HCM.

In contrast to previous studies, our study takes into account a wide variety of ages has a big sample size, and
represents that the participants ranged in age from 4 to 74 years old, with the majority of them being 18,
16, and 17 years old. There were fewer African-Americans than other races, and there were more men than
women, although HCM is age dependant and might include racial/ethnic disparities depending on whether
clinically or subclinical evident instances are evaluated (35). However, in a study done by Maron et al.(10) in
20 the mean age of HC diagnosis was about the fifth decade of life, with women constituting 43% of the
overall HC cohort(10), This increases the applicability and relevance of our findings to patient populations.
Taking this approach allows us to acquire a better understanding of the relationship between symptoms and
HCM, providing useful insights for distinct patient groups.

Because of the overlap of symptoms with systemic diseases, diagnosing HCM can be difficult. Symptoms
such as chest pain, palpitations, shortness of breath, lightheadedness, ankle swelling, and dizziness can be
caused by a variety of illnesses, some of which are benign. This overlapping symptomatology can make it dif-
ficult to diagnose HCM quickly. The highlighted importance of metabolic storage disorders or inborn errors
of metabolism (IEM) such as Glycogen storage disorders including Danon disease,PRKAG2 cardiomyopa-
thy,Pompe disease (glycogen storage disease type 2),and Forbes disease (glycogen storage disease type 3),
also lysosomal storage disorders like Anderson-Fabry disease, furthermore mitochondrial cytopathies, cardiac
amyloidosis that could mimic HCM (‘HCM phenocopies’) (36, 37).

The most prevalent symptoms are chest pain and dyspnea (38). Due to diastolic dysfunction, elevated LV
end-diastolic pressure can produce dyspnea, especially during exercise (38). Myocardial hypoperfusion and
oxygen demand can induce chest pain. Palpitations are prevalent and can cause syncope and dizziness (38).
Syncope is rare but serious because it commonly precedes SCD. (32, 39). However, through a case report
by Elsouri et al. (40) in 2023, the two-dimensional technique failed to capture septal hypertrophy many
times (40). In this scenario, three-dimensional methods like cardiac MRI showed enhanced sensitivity and
specificity. In patients between 40 and 70 with, dizziness, dyspnea on exertion (DOE), and chest pain,
the HCM should be considered, and cardiac MRI should be performed if symptoms recur after TTE imaging
shows no abnormalities (40), according to the only study conducted on a case report in 2023 (40), our study,
due to the large sample size examined, its results are very important for clinical experts in diagnosis and
treatment and potentially a great help to the health-policy makers to formulate Early detection and screening
programs will prevent mortality and complications of HCM.
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Our discoveries have consequences. The fact that these common symptoms do not always signal the presence
of HCM highlights the importance of a screening approach. Symptoms alone may not be sufficient, and fur-
ther measures such as screening or regular echocardiograms for at-risk patients may be required. Individuals
may remain asymptomatic until they are discovered through screening or when consequences occur in some
cases. This emphasizes the significance of complete screening for those who are at risk even in the absence
of symptoms.

Limitations:

Despite the significance of our findings, it is critical to acknowledge our study’s limitations. Retrospective
cohort studies, by definition, include data collection limits and potential biases. Furthermore, our study
focused on symptoms and their relationship to HCM without taking clinical or genetic factors into account.
In the future, research must address these limitations and go deeper into the complexities of HCM diagnosis
and management.

Conclusion:

To summarize, our study challenges the approach to diagnosing HCM by demonstrating that certain symp-
toms do not always suggest a diagnosis of HCM via echocardiography. This discovery has far-reaching
consequences, underscoring the importance of a multimodal strategy to screening for HCM in high-risk
people. This strategy should include genetic screening and routine echocardiography. Early detection and
treatments continue to be critical in reducing disease progression, sudden cardiac death, and related con-
sequences. While our work provides some insight into this issue, more research is needed to improve our
understanding of HCM and its diagnosis and to have ideal and more practical screening.

Reference:

1. Marian AJ, Braunwald E. Hypertrophic Cardiomyopathy: Genetics, Pathogenesis, Clinical Manifesta-
tions, Diagnosis, and Therapy. Circ Res. 2017;121(7):749-70.

2. Elliott PM, Anastasakis A, Borger MA, Borggrefe M, Cecchi F, Charron P, et al. 2014 ESC Guide-
lines on diagnosis and management of hypertrophic cardiomyopathy: the Task Force for the Diagnosis and
Management of Hypertrophic Cardiomyopathy of the European Society of Cardiology (ESC). Eur Heart J.
2014;35(39):2733-79.

3. Ommen SR, Mital S, Burke MA, Day SM, Deswal A, Elliott P, et al. 2020 AHA/ACC Guideline for the
Diagnosis and Treatment of Patients With Hypertrophic Cardiomyopathy: A Report of the American College
of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. Circulation.
2020;142(25):e558-e631.

4. Wang Y, Wang J, Zou Y, Bao J, Sun K, Zhu L, et al. Female Sex Is Associated with Worse Prognosis in
Patients with Hypertrophic Cardiomyopathy in China. PLOS ONE. 2014;9(7):e102969.

5. Zaiser E, Sehnert AJ, Duenas A, Saberi S, Brookes E, Reaney M. Patient experiences with hypertrophic
cardiomyopathy: a conceptual model of symptoms and impacts on quality of life. Journal of Patient-Reported
Outcomes. 2020;4(1):102.

6. Siontis KC, Geske JB, Ong K, Nishimura RA, Ommen SR, Gersh BJ. Atrial fibrillation in hypertrophic
cardiomyopathy: prevalence, clinical correlations, and mortality in a large high-risk population. J Am Heart
Assoc. 2014;3(3):e001002.

7. Maron BJ, Olivotto I, Bellone P, Conte MR, Cecchi F, Flygenring BP, et al. Clinical profile of stroke in
900 patients with hypertrophic cardiomyopathy. J Am Coll Cardiol. 2002;39(2):301-7.

8. Elliott PM, Gimeno JR, Thaman R, Shah J, Ward D, Dickie S, et al. Historical trends in reported survival
rates in patients with hypertrophic cardiomyopathy. Heart. 2006;92(6):785-91.

6



P
os

te
d

on
14

D
ec

20
23

|T
he

co
py

ri
gh

t
ho

ld
er

is
th

e
au

th
or

/f
un

de
r.

A
ll

ri
gh

ts
re

se
rv

ed
.

N
o

re
us

e
w

it
ho

ut
pe

rm
is

si
on

.
|h

tt
ps

:/
/d

oi
.o

rg
/1

0.
22

54
1/

au
.1

69
90

76
02

.2
46

99
14

8/
v3

|T
hi

s
is

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
-r

ev
ie

w
ed

.
D

at
a

m
ay

be
pr

el
im

in
ar

y.

9. Maron BJ, Gardin JM, Flack JM, Gidding SS, Kurosaki TT, Bild DE. Prevalence of hypertrophic
cardiomyopathy in a general population of young adults. Echocardiographic analysis of 4111 subjects in the
CARDIA Study. Coronary Artery Risk Development in (Young) Adults. Circulation. 1995;92(4):785-9.

10. Maron MS, Hellawell JL, Lucove JC, Farzaneh-Far R, Olivotto I. Occurrence of Clinically Diagnosed
Hypertrophic Cardiomyopathy in the United States. Am J Cardiol. 2016;117(10):1651-4.

11. Maron MS. Family History of Sudden Death Should Be a Primary Indication for Implantable Cardioverter
Defibrillator in Hypertrophic Cardiomyopathy. The Canadian journal of cardiology. 2015;31 11:1402-6.

12. Dunn K, Caleshu C, Cirino AL, Ho CY, Ashley EA. A Clinical Approach to Inherited Hypertrophy:
The Use of Family History in Diagnosis, Risk Assessment, and Management. Circulation: Cardiovascular
Genetics. 2013;6:118–31.

13. Mikic L, Ristic A, Markovic Nikolic N, Tesic M, Jakovljevic DG, Arena R, et al. The Role of Cardiopul-
monary Exercise Testing in Hypertrophic Cardiomyopathy. Medicina. 2023;59(7):1296.
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Figure . Age of the study population

Figure 2. Demographics of the screened population: Gender
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