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2020 AHA/ACC Guideline for Hypertrophic Cardiomyopathy: Executive Summary

AIM: This executive summary of the hypertrophic cardiomyopathy clinical practice guideline provides
recommendations and algorithms for clinicians to diagnose and manage hypertrophic cardiomyopathy
in adult and pediatric patients as well as supporting documentation to encourage their use.

METHODS: A comprehensive literature search was conducted from January 1, 2010, to April 30, 2020,
encompassing studies, reviews, and other evidence conducted on human subjects that were published
in English from PubMed, EMBASE, the Cochrane Collaboration, Agency for Healthcare Research and

Quality reports, and other relevant databases.

STRUCTURE: Many recommendations from the earlier hypertrophic cardiomyopathy guidelines have
been updated with new evidence or a better understanding of earlier evidence. This summary
operationalizes the recommendations from the full guideline and presents a combination of diagnostic
work-up, genetic and family screening, risk stratification approaches, lifestyle modifications, surgical
and catheter interventions, and medications that constitute components of guideline directed medical
therapy. For both guideline-directed medical therapy and other recommended drug treatment
regimens, the reader is advised to follow dosing, contraindications and drug-drug interactions based on

product insert materials.
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TOP 10 TAKE-HOME MESSAGES-
2020 AHA/ACC GUIDELINE FOR
THE DIAGNOSIS AND TREATMENT
OF PATIENTS WITH HYPERTROPHIC
CARDIOMYOPATHY

1. Shared decision-making, a dialogue between
patients and their care team that includes full
disclosure of all testing and treatment options,
discussion of the risks and benefits of those
options and, importantly, engagement of the
patient to express their own goals, is particularly
relevant in the management of conditions such
as hypertrophic cardiomyopathy (HCM).

2. Although the primary cardiology team can ini-
tiate evaluation, treatment, and longitudinal
care, referral to multidisciplinary HCM centers
with graduated levels of expertise can be impor-
tant to optimizing care for patients with HCM.
Challenging treatment decisions—where reason-
able alternatives exist, where the strength of rec-
ommendation is weak (eg, any Class 2b decision)

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938
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or is particularly nuanced, and for invasive pro-
cedures that are specific to patients with HCM—
represent crucial opportunities to refer patients to
these HCM centers.

. Counseling patients with HCM regarding the

potential for genetic transmission of HCM is
one of the cornerstones of care. Screening
first-degree family members of patients with
HCM, using either genetic testing or an imag-
ing/electrocardiographic surveillance protocol,
can begin at any age and can be influenced
by specifics of the patient/family history and
family preference. As screening recommenda-
tions for family members hinge on the patho-
genicity of any detected variants, the reported
pathogenicity should be reconfirmed every 2 to
3 years.

. Optimal care for patients with HCM requires

cardiac imaging to confirm the diagnosis,
characterize the pathophysiology for the indi-
vidual, and identify risk markers that may
inform decisions regarding interventions for
left ventricular outflow tract obstruction
and sudden cardiac death (SCD) prevention.
Echocardiography continues to be the founda-
tional imaging modality for patients with HCM.
Cardiovascular magnetic resonance imaging
will also be helpful in many patients, especially
those in whom there is diagnostic uncertainty,
poor echocardiographic imaging windows, or
where uncertainty persists regarding decisions
around implantable cardioverter-defibrillator
(ICD) placement.

. Assessment of an individual patient’s risk

for SCD continues to evolve as new mark-
ers emerge (eg, apical aneurysm, decreased
left ventricular systolic function, and extensive
gadolinium enhancement). In addition to a full
accounting of an individual’s risk markers, com-
munication with patients regarding not just the
presence of risk markers but also the magnitude
of their individualized risk is key. This enables
the informed patient to fully participate in the
decision-making regarding ICD placement,
which incorporates their own level of risk toler-
ance and treatment goals.

. The risk factors for SCD in children with HCM

carry different weights than those observed in
adult patients; they vary with age and must
account for different body sizes. Coupled
with the complexity of placing ICDs in young
patients with anticipated growth and a higher
risk of device complications, the threshold for

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938

2020 AHA/ACC Guideline for Hypertrophic Cardiomyopathy: Executive Summary

10.

ICD implantation in children often differs from
adults. These differences are best addressed at
primary or comprehensive HCM centers with
expertise in children with HCM.

. Septal reduction therapies (surgical septal

myectomy and alcohol septal ablation), when
performed by experienced HCM teams at dedi-
cated centers, continue to improve in safety
and efficacy such that earlier intervention
may be possible in select patients with drug-
refractory or severe outflow tract obstruction
causing signs of cardiac decompensation.
Given the data on the significantly improved
outcomes at comprehensive HCM centers,
these decisions represent an optimal referral
opportunity.

Patients with HCM and persistent or paroxys-
mal atrial fibrillation have a sufficiently increased
risk of stroke such that oral anticoagulation with
direct oral anticoagulants (or alternatively warfa-
rin) should be considered the default treatment
option independent of the CHA DS VASc score.
As rapid atrial fibrillation is often poorly toler-
ated in patients with HCM, maintenance of sinus
rhythm and rate control are key pursuits in suc-
cessful treatment.

Heart failure symptoms in patients with HCM,
in the absence of left ventricular outflow tract
obstruction, should be treated similarly to
other patients with heart failure symptoms,
including consideration of advanced treat-
ment options (eg, cardiac resynchronization
therapy, left ventricular assist device, trans-
plantation). In patients with HCM, an ejection
fraction <50% connotes significantly impaired
systolic function and identifies individuals with
poor prognosis and who are at increased risk
for SCD.

Increasingly, data affirm that the beneficial
effects of exercise on general health can be
extended to patients with HCM. Healthy rec-
reational exercise (moderate intensity) has not
been associated with increased risk of ventricu-
lar arrhythmia events in recent studies. Whether
an individual patient with HCM wishes to pur-
sue more rigorous exercise/training is dependent
on a comprehensive shared discussion between
that patient and their expert HCM care team
regarding the potential risks of that level of
training/participation but with the understand-
ing that exercise-related risk cannot be individu-
alized for a given patient.
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Table 2. ACC/AHA Applying Class of Recommendation and Level of Evidence to Clinical Strategies, Interventions, Treatments, or Diagnostic Testing

in Patient Care (Updated May 2019)*

CLASS (STRENGTH) OF RECOMMENDATION

CLASS 2a (MODERATE) Benefit >> Risk

Suggested phrases for writing recommendations:
e |s reasonable
e (an be useful/effective/beneficial
e Comparative-Effectiveness Phrasest:
— Treatment/strategy A is probably recommended/indicated in
preference to treatment B
— It is reasonable to choose treatment A over treatment B

LEVEL (QUALITY) OF EVIDENCE$

LEVEL C-LD

(Limited Data)

¢ Randomized or nonrandomized observational or registry studies with
limitations of design or execution

o Meta-analyses of such studies

e Physiological or mechanistic studies in human subjects

LEVEL C-EO (Expert Opinion)

e Consensus of expert opinion based on clinical experience

COR and LOE are determined independently (any COR may be paired with any LOE).

A recommendation with LOE C does not imply that the recommendation is weak. Many
important clinical questions addressed in guidelines do not lend themselves to clinical
trials. Although RCTs are unavailable, there may be a very clear clinical consensus that a
particular test or therapy is useful or effective.

*

The outcome or result of the intervention should be specified (an improved clinical
outcome or increased diagnostic accuracy or incremental prognostic information).

—+

For comparative-effectiveness recommendations (COR 1 and 2a; LOE A and B only),
studies that support the use of comparator verbs should involve direct comparisons
of the treatments or strategies being evaluated.

+

The method of assessing quality is evolving, including the application of stan-
dardized, widely-used, and preferably validated evidence grading tools; and for
systematic reviews, the incorporation of an Evidence Review Committee.

COR indicates Class of Recommendation; EQ, expert opinion; LD, limited data; LOE, Level
of Evidence; NR, nonrandomized; R, randomized; and RCT, randomized controlled trial.

PURPOSE OF THE EXECUTIVE
SUMMARY

This executive summary of the American Heart Asso-
ciation (AHA)/American College of Cardiology (ACC)
hypertrophic cardiomyopathy (HCM) clinical practice
guideline' provides a synopsis with algorithms to guide
clinicians in the screening, diagnosis, and management
of HCM in pediatric and adult patients.

The full guideline’ recommends a combination
of lifestyle modifications, medications, and surgical/
catheter interventions that constitute components of

e536 December 22/29, 2020

guideline-directed medical therapy. For both guideline-
directed medical therapy and other recommended drug
treatment regimens, the reader is advised to follow dos-
ing, contraindications and drug-drug interactions based
on product insert materials.

The full guideline' replaces the 2011 guideline.?
Some recommendations from the earlier HCM guide-
lines have been updated by new evidence or a better
understanding of earlier evidence, whereas others that
were outdated, irrelevant, or overlapping were delet-
ed or modified. The overall goal was to provide the
clinician with concise, evidence-based, contemporary

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938
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recommendations with supporting data to encourage
their use. Sections were divided into the following: 1)
diagnosis and follow-up (including genetic and fam-
ily screening), 2) sudden cardiac death risk assessment
and prevention, 3) medical, surgical, and catheter in-
terventions in the management of HCM (obstructive
HCM, nonobstructive HCM, atrial fibrillation, ventricu-
lar arrhythmias, advanced heart failure), and 4) lifestyle
considerations (sports/activity, occupation, pregnancy,
comorbidities). There was a strong emphasis on shared
decision-making that accounts for patient choices, and
the importance of skilled operators and experienced
centers that can guide complex decision-making and
perform complex procedures with superior outcomes.

The full guideline' contains Table 1 and Table 8,
which are not cited in this executive summary. The 5
figures included in this executive summary are also in-
cluded in the full guideline.’

DOCUMENT REVIEW AND
APPROVAL

The guideline was reviewed by 2 official reviewers
each nominated by the ACC and AHA, 1 reviewer
each from the American Association for Thoracic Sur-
gery, American Society of Echocardiography, Heart
Rhythm Society, Society for Cardiovascular Angiog-
raphy and Interventions, the Society for Cardiovas-
cular Magnetic Resonance, and 26 individual content
reviewers. Information about the authors’ relevant
relationships with industry and other entities is avail-
able as Appendix 1 in the full guideline.” Information
about the reviewers’ comprehensive relationships
with industry and other entities was distributed to
the writing committee and is published as Appendix
2 in the full guideline.

CLASS OF RECOMMENDATION AND
LEVEL OF EVIDENCE

The Class of Recommendation (COR) indicates the
strength of recommendation, encompassing the esti-
mated magnitude and certainty of benefit in propor-
tion to risk. The Level of Evidence (LOE) rates the qual-
ity of scientific evidence supporting the intervention
on the basis of the type, quantity, and consistency of
data from clinical trials and other sources (Table 2).3

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938

1. SHARED DECISION-MAKING

Recommendation for Shared Decision-Making

Referenced studies that support the recommendation are
summarized in

Recommendation

1. For patients with HCM or at risk for HCM,
shared decision-making is recommended
in developing a plan of care (including but
not limited to decisions regarding genetic
evaluation, activity, lifestyle, and therapy
choices) that includes a full disclosure of the
risks, benefits, and anticipated outcomes
of all options, as well the opportunity
for the patient to express their goals and
concerns.*?

2. MULTIDISCIPLINARY HCM
CENTERS

Tables in this section are located in the full guideline.’

Recommendations for Multidisciplinary HCM Centers

1. In patients with HCM in whom septal reduc-
tion therapy (SRT) is indicated, the procedure
should be performed at experienced centers

C-LD (comprehensive or primary HCM centers)

with demonstrated excellence in clinical out-

comes for these procedures'®'? (Table 3 and

Table 4).

2. In patients with HCM, consultation with

or referral to a comprehensive or primary
C-LD HCM center is reasonable to aid in complex
disease-related management decisions'>-2?
(Table 3).

3. DIAGNOSIS, INITIAL EVALUATION,
AND FOLLOW-UP

3.1. Clinical Diagnosis

Tables in this section are located in the full guideline.
Figure 1 presents a recommended evaluation and test-
ing for HCM.

Recommendation for Diagnosis, Initial Evaluation, and Follow-up

Referenced studies that support the recommendation are
summarized in

Recommendation

1. In patients with suspected HCM, compre-
hensive physical examination and complete
medical and 3-generation family history is
recommended as part of the initial diagnostic
assessment?*28 (Table 5 and Table 6).

December 22/29,2020 e537
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HCM Suspected or Family History of HCM

!

Diagnostic Testing
(ECG, Imaging, Genetics)

(See Figure 2 for details
on genetic testing)

Complete Baseline Evaluation

+ SCD risk assessment

« Stress testing if symptomatic,
if LVOTO is suspected but
unconfirmed, or to determine
baseline functional capacity
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Family with
known P/LP
variant?
(See Figure 2 for
more detail)

Patient
has family
variant?

YES, or Unknown

Asymptomatic Symptomatic

Age of First-Degree Relative Initiation of Screening Surveillance Interval
Children and adolescents from At the time of diagnosis in another family member | Every 1-2y
genotype-positive family and/or family
with early onset HCM
All other children and adolescents At any time after the diagnosis in the family, but | Every 2-3y
no later than puberty

—| Variant = P/LP Variant downgraded to VUS

Adults At the time of diagnosis in another family member | Every 3-5y

Figure 1. Recommended evaluation and testing for HCM.

Colors correspond to the Class of Recommendation in Table 2. *The interval may be extended, particularly in adult patients who remain stable after multiple evalu-
ations. CMR indicates cardiovascular magnetic resonance; CPET, cardiopulmonary exercise test; ECG, electrocardiography/electrocardiogram; HCM, hypertrophic
cardiomyopathy; HF, heart failure; ICD, implantable cardioverter-defibrillator; LVOTO, left ventricular outflow tract obstruction; P/LP, pathogenic or likely pathogenic
variant; SCD, sudden cardiac death; and VUS, variant of unknown significance.

20z ‘0z |1dy uo Aq Blio'sfeulnofeyey/:diy woly papeojumod

€538 December 22/29, 2020 Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938



%20z ‘0z 11dy uo Aq Bio'sfeulnofeue//:dny woly popeojumoq

Ommen et al

2020 AHA/ACC Guideline for Hypertrophic Cardiomyopathy: Executive Summary

3.2. Echocardiography

summarized in

Recommendations for Echocardiography
Referenced studies that support the recommendations are

. In patients with suspected HCM, a transtho-

racic echocardiogram (TTE) is recommended in
the initial evaluation.?>4

. In patients with HCM with no change in clinical

status or events, repeat TTE is recommended
every 1 to 2 years to assess the degree of myocar-
dial hypertrophy, dynamic left ventricular outflow
tract obstruction (LVOTO), mitral regurgitation,
and myocardial function®-? (Figure 1).

. For patients with HCM who experience a

change in clinical status or a new clinical event,
repeat TTE is recommended.?>3843-46

. For patients with HCM and resting left ventricular

outflow tract gradient <50 mm Hg, a TTE with
provocative maneuvers is recommended.*’-*°

. For symptomatic patients with HCM who do

not have a resting or provocable outflow tract
gradient >50 mm Hg on TTE, exercise TTE is
recommended for the detection and quantifi-
cation of dynamic LVOTO.#->4

. For patients with HCM undergoing surgical

septal myectomy, intraoperative transesopha-
geal echocardiogram (TEE) is recommended to
assess mitral valve anatomy and function and
adequacy of septal myectomy.>—8

. For patients with HCM undergoing alcohol

septal ablation, TTE or intraoperative TEE with
intracoronary ultrasound-enhancing contrast
injection of the candidate’s septal perforator(s)
is recommended.3">%-63

. For patients with HCM who have undergone

SRT, TTE within 3 to 6 months after the proce-
dure is recommended to evaluate the proce-
dural results.!7:64-66

. Screening: In first-degree relatives of patients

with HCM, a TTE is recommended as part of
initial family screening and periodic
follow-up 3-32353561 (Figure 1, Table 6).

. Screening: In individuals who are genotype-

positive or phenotype-negative, serial echocar-

diography is recommended at periodic intervals
depending on age (1 to 2 years in children and
adolescents, 3 to 5 years in adults) and change
in clinical status (Table 6; Figure 1).286765-71

. For patients with HCM, TEE can be useful if

TTE is inconclusive in clinical decision-making
regarding medical therapy, and in situations
such as planning for myectomy, exclusion of
subaortic membrane or mitral regurgitation
secondary to structural abnormalities of the
mitral valve apparatus, or in the assessment of
the feasibility of alcohol septal ablation.>-®

. For patients with HCM in whom the diagnoses

of apical HCM, apical aneurysm, or atypical
patterns of hypertrophy is inconclusive on TTE,
the use of an intravenous ultrasound-enhanc-
ing agent is reasonable particularly if other
imaging modalities such as cardiovascular mag-
netic resonance (CMR) are not readily available
or contraindicated.”#7?

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938

Recommendations for Echocardiography (Continued)

13. For asymptomatic patients with HCM who do
not have a resting or provocable outflow tract
gradient >50 mm Hg on standard TTE, exer-
cise TTE is reasonable for the detection and
quantification of dynamic LVOTQ.#34842.51-54

3.3. Cardiovascular Magnetic Resonance
Imaging

Recommendations for CMR Imaging
Referenced studies that support the recommendations are
summarized in

1. For patients suspected to have HCM in
whom echocardiography is inconclusive,
CMR imaging is indicated for diagnostic
clarification.”4-#0

2. For patients with left ventricular hypertrophy
in whom there is a suspicion of alternative
diagnoses including infiltrative or storage
disease as well as athlete’s heart, CMR imag-
ing is useful*-® (Figure 1).

3. For patients with HCM who are not oth-
erwise identified as high risk for sudden
cardiac death (SCD), or in whom a
decision to proceed with implantable
cardioverter-defibrillator (ICD) remains
uncertain after clinical assessment that
includes personal/family history, echocar-
diography, and ambulatory electrocar-
diographic monitoring, CMR imaging is
beneficial to assess for maximum left ven-
tricular (LV) wall thickness, ejection frac-
tion (EF), LV apical aneurysm, and extent
of myocardial fibrosis with late gadolinium
enhancement,3874-87

4. For patients with obstructive HCM in whom
the anatomic mechanism of obstruction is
inconclusive on echocardiography, CMR imag-
ing is indicated to inform the selection and
planning of SRT.2-2

5. For patients with HCM, repeat contrast-
enhanced CMR imaging on a periodic basis
(every 3 to 5 years) for the purpose of
SCD risk stratification may be considered
to evaluate changes in late gadolinium
enhancement and other morphologic
changes, including EF, development of api-
cal aneurysm, or LV wall thickness (Figure 1,
Table 7).

3.4. Cardiac Computed Tomography

Recommendation for Cardiac Computed Tomography (CT)

In adult patients with suspected HCM, cardiac
CT may be considered for diagnosis if the
echocardiogram is not diagnostic and CMR
imaging is unavailable 349394
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3.5. Heart Rhythm Assessment 3.7. Exercise Stress Testing

Recommendations for Heart Rhythm Assessment Recommendations for Exercise Stress Testing
Referenced studies that support the recommendations are Referenced studies that support the recommendations are
summarized in summarized in

(7]
v}
=
o
L
=
=}
S
(=]
1
<<

In patients with HCM, a 12-lead

ECG is recommended in the initial evalu-
ation and as part of periodic follow-up
(every 1 to 2 years)®™ (Figure 1,

Table 6).

In patients with HCM, 24- to 48-hour ambu-
latory electrocardiographic monitoring is
recommended in the initial evaluation and
as part of periodic follow-up (every 1 to 2
years) to identify patients who are at risk for
SCD and guide management of arrhythmias
(Figure 1).%8-100

In patients with HCM who develop palpita-
tions or lightheadedness, extended (>24
hours) electrocardiographic monitoring or
event recording is recommended, which
should not be considered diagnostic unless
patients have had symptoms while being
monitored.'

In first-degree relatives of patients with HCM, a
12-lead ECG is recommended as a component
of the screening algorithm?®>-*7 (Figure 1, Table 6).

In patients with HCM who have additional
risk factors for atrial fibrillation (AF), such

as left atrial dilatation, advanced age, and
New York Heart Association (NYHA) class Il
to class IV heart failure (HF), and who are
eligible for anticoagulation, extended ambu-
latory monitoring is reasonable to screen

for AF as part of initial evaluation and peri-
odic follow-up (every 1 to 2 years)'02-1%
(Figure 1).

In adult patients with HCM without

risk factors for AF and who are eligible

for anticoagulation, extended ambulatory
monitoring may be considered to assess for
asymptomatic paroxysmal AF as part of
initial evaluation and periodic follow-up
(every 1 to 2 years)."02-10

3.6. Angiography and Invasive
Hemodynamic Assessment

For symptomatic patients with HCM who do not
have resting or provocable outflow tract gradient
>50 mm Hg on TTE, exercise TTE is recommended
for the detection and quantification of dynamic
LVOTO 50112

2. In patients with nonobstructive HCM and advanced
HF (NYHA functional class Ill to class IV despite
guideline-directed management and therapy),
cardiopulmonary exercise stress testing should be
performed to quantify the degree of functional limi-
tation and aid in selection of patients for heart trans-
plantation or mechanical circulatory support.3114

3. In patients with HCM, exercise stress testing is
reasonable to determine functional capacity and
to provide prognostic information as part of initial
evaluation.3114

4. For asymptomatic patients with HCM who do
not have a resting or provocable outflow tract
gradient >50 mm Hg on standard TTE, exercise
TTE is reasonable for the detection and quantifi-
cation of dynamic LVOTO.#51-54115

5. In patients with obstructive HCM, who are being
considered for SRT, and in whom functional capac-
ity or symptom status is uncertain, exercise stress
testing may be reasonable (Figure 1).

6. In patients with HCM in whom functional capacity
or symptom status is uncertain, exercise stress test-
ing may be considered every 2 to 3 years (Figure 1).

3.8. Genetics and Family Screening
Figure 2 presents a genetic testing process for HCM.

Recommendations for Genetics and Family Screening
Referenced studies that support the recommendations are
summarized in

In patients with HCM, evaluation of familial
inheritance, including a 3-generation family
history, is recommended as part of the initial
assessmentlZB,ZSfZBJ17,118

2. In patients with HCM, genetic testing is bene-
ficial to elucidate the genetic basis to facilitate
the identification of family members at risk

Recommendations for Angiography and Invasive Hemodynamic
Assessment

Referenced studies that support the recommendations are
summarized in

for developing HCM (cascade testing).!*122

3. In patients with an atypical clinical presentation
of HCM or when another genetic condition is

20z ‘0z |udy uo Aq Blo'sfeulnofeye//:dny wouy pspeojumod

For patients with HCM who are candidates for
SRT and for whom there is uncertainty regarding
the presence or severity of LVOTO on nonin-
vasive imaging studies, invasive hemodynamic
assessment with cardiac catheterization is
recommended.*>197-109

In patients with HCM with symptoms or evidence
of myocardial ischemia, coronary angiography (CT
or invasive) is recommended. '’

In patients with HCM who are at risk of coro-
nary atherosclerosis, coronary angiography
(CT or invasive) is recommended before surgi-
cal myectomy.™"

e540 December 22/29, 2020

suspected to be the cause, a work-up includ-
ing genetic testing for HCM and other genetic
causes of unexplained cardiac hypertrophy
("HCM phenocopies”) is recommended. %12

4. In patients with HCM who choose to undergo
genetic testing, pre- and posttest genetic coun-
seling by an expert in the genetics of cardio-
vascular disease is recommended so that risks,
benefits, results, and their clinical significance
can be reviewed and discussed with the patient
in a shared decision-making process.?*2>117

5. When performing genetic testing in an HCM
proband, the initial tier of genes tested should
include genes with strong evidence to be
disease-causing in HCM, *119.122.127.128

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938
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6.

Recommendations for Genetics and Family Screening (Continued)

In first-degree relatives of patients with HCM,
both clinical screening (ECG and 2D echocar-
diogram) and cascade genetic testing (when a
pathogenic/likely pathogenic variant has been
identified in the proband) should be
Offered.23,67,123,1304 32

In families where a sudden unexplained death
has occurred with a postmortem diagnosis of
HCM, postmortem genetic testing is benefi-
cial to facilitate cascade genetic testing and
clinical screening in first-degree relatives. 134

In patients with HCM who have undergone
genetic testing, serial reevaluation of the
variant(s) identified is recommended to
assess for variant reclassification, which
may impact diagnosis and cascade genetic
testing in family members."3>-137 (Figure 1
and Figure 2)

In affected families with HCM, preconception
and prenatal reproductive and genetic counsel-
ing should be offered.?>-25117

Recommendations for Genetics and Family Screening (Continued)

10. In patients with HCM, the usefulness of

genetic testing in the assessment of risk of
SCD is uncertain. 121137139

. In patients with HCM who harbor a variant
of uncertain significance, the usefulness of
clinical genetic testing of phenotype-negative
relatives for the purpose of variant reclassifi-
cation is uncertain 2870118119

. For patients with HCM who have undergone
genetic testing and were found to have no
pathogenic variants (ie, harbor only benign/
likely benign variants), cascade genetic testing
of the family is not useful.&-121

. Ongoing clinical screening is not indicated in
genotype-negative relatives in families with
genotype-positive HCM, unless the disease-
causing variant is downgraded to variant
of uncertain significance, likely benign, or
benign variant during follow-up.'>135140,142.143

*Strong evidence HCM genes include, at the time of this publication,
MYH7, MYBPC3, TNNI3, TNNT2, TPM1, MYL2, MYL3, and ACTCT.

HCM Index Case
Targeted Gene Testing

4

Disease-causing
LP/P variant

A4

A4

Variant positive

Variant negative

/ \
Reclassified as Reclassified as
LP/P VUS or LB/B

A

no variant identified

VUS, LB/B or

Consider second tier
testing in proband if no
variant is identified

\4

A \ A
. No evidence of
HCM diagnosed HCM

Figure 2. Genetic testing process in HCM.
Colors correspond to the Class of Recommendation in Table 2. HCM indicates hypertrophic cardiomyopathy; LB/B, likely benign/benign; LP/P, likely pathogenic or
pathogenic; and VUS, variant of unknown significance.

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938
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3.9. Genotype-Positive, Phenotype-Negative  4.2. Patient Selection for ICD Placement

Recommendations for Individuals Who Are Genotype-Positive,
Phenotype-Negative
Referenced studies that support the recommendations are

Recommendations for ICD Placement in High-Risk Patients With HCM
Referenced studies that support the recommendations are
summarized in

(7]
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summarized in

In individuals who are genotype-positive,
phenotype-negative for HCM, serial clinical
assessment, electrocardiography, and cardiac
imaging are recommended at periodic intervals
depending on age (every 1 to 2 years in chil-
dren and adolescents, and every 3 to 5 years
in adults) and change in clinical status.?¢7.6971
(Figure 1 and Figure 2, Table 6)

In patients with HCM, application of indi-
vidual clinical judgment is recommended
when assessing the prognostic strength of
conventional risk marker(s) within the clinical
profile of the individual patient, as well as

a thorough and balanced discussion of the
evidence, benefits, and estimated risks to
engage the fully informed patient’s active par-
ticipation in ICD decision-making.'3:146:161-163

In individuals who are genotype-positive, phe-
notype-negative for HCM, participation in com-
petitive athletics of any intensity is reasonable. '

In individuals who are genotype-positive,
phenotype-negative for HCM, ICD is not recom-
mended for primary prevention.2869-71.132.145

For patients with HCM, and previous
documented cardiac arrest or sustained ven-
tricular tachycardia, ICD placement is recom-
mended'6148.161-163 (Figure 3, Table 7).

4. SCD RISK ASSESSMENT AND

PREVENTION

4.1. SCD Risk Assessment

summarized in

Recommendations for SCD Risk Assessment
Referenced studies that support the recommendations are

In patients with HCM, a comprehensive,

systematic noninvasive SCD risk assessment at

initial evaluation and every 1 to 2 years there-

after is recommended and should include eval-

uation of these risk factors®7879:81,83-67.99,146-160

(Figure 1 and Figure 3, Table 7):

a. Personal history of cardiac arrest or sus-
tained ventricular arrhythmias

b. Personal history of syncope suspected by
clinical history to be arrhythmic

c. Family history in close relative of prema-
ture HCM-related sudden death, cardiac
arrest, or sustained ventricular arrhythmias

d. Maximal LV wall thickness, EF, LV apical
aneurysm

e. Nonsustained ventricular tachycardia epi-
sodes on continuous ambulatory electro-
cardiographic monitoring

For adult patients with HCM with >1 major

risk factors for SCD, it is reasonable to

offer an ICD. These major risk factors in-

Clude38,81,87,99,146,1497157,159716W (Figure 3, Table 7)

a. Sudden death judged definitively or likely
attributable to HCM in >1 first-degree or
close relatives who are <50 years of age;

b. Massive left ventricular hypertrophy >30
mm in any left ventricular segment;

c. >1 Recent episodes of syncope suspected
by clinical history to be arrhythmic (ie,
unlikely to be of neurocardiogenic [vaso-
vagal] etiology, or related to LVOTO);

d. LV apical aneurysm, independent of size;

e. LV systolic dysfunction (EF <50%).

For children with HCM who have >1 con-
ventional risk factors, including unexplained
syncope, massive left ventricular hypertrophy,
nonsustained ventricular tachycardia, or family
history of early HCM-related SCD, ICD placement
is reasonable after considering the relatively high
complication rates of long-term ICD placement in
younger patients'®"7" (Figure 3, Table 7).

For patients >16 years of age with HCM and
with >1 major SCD risk factors, discussion

of the estimated 5-year sudden death risk
and mortality rates can be useful during the
shared decision-making process for ICD place-
ment'*718" (Figure 3, Table 7).

For patients with HCM who are not otherwise
identified as high risk for SCD, or in whom

a decision to proceed with ICD placement
remains uncertain after clinical assess-

ment that includes personal/family history,
echocardiography, and ambulatory electro-
cardiographic monitoring, CMR imaging is
beneficial to assess for maximum LV wall
thickness, EF, LV apical aneurysm, and extent
of myocardial fibrosis with late gadolinium
enhancement’879.81.83-86.146.155 (Taple 7).

In select adult patients with HCM and without
major SCD risk factors after clinical assessment,
or in whom the decision to proceed with ICD
placement remains otherwise uncertain, ICD
may be considered in patients with extensive
late gadolinium enhancement by contrast-
enhanced CMR imaging or nonsustained
ventricular tachycardia present on ambulatory
monitoring?®+-86:99.146.157.161.170 (Figyre 3, Table 7).

For patients who are >16 years of age with
HCM, it is reasonable to obtain echocardiog-
raphy-derived left atrial diameter and maximal
left ventricular outflow tract gradient to aid in
calculating an estimated 5-year sudden death
risk that may be useful during shared deci-
sion-making for ICD placement'”'>” (Table 7).

In select pediatric patients with HCM in
whom risk stratification is otherwise less cer-
tain, it may be useful to consider additional
factors such as extensive late gadolinium
enhancement on contrast-enhanced CMR
imaging and systolic dysfunction in risk strati-
fication'”%'73 (Figure 3, Table 7).

In patients with HCM without risk factors, ICD
placement should not be performed.®'4¢

In patients with HCM, ICD placement for the
sole purpose of participation in competitive
athletics should not be performed.'*

e542 December 22/29, 2020
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Table 7. Established Clinical Risk Factors for HCM Sudden Death Risk Stratification

Family history of sudden death from HCM Sudden death judged definitively or likely attributable to HCM in >1 first-degree or close relatives who
are <50y of age. Close relatives would generally be second-degree relatives; however, multiple SCDs in
tertiary relatives should also be considered relevant.

Massive LVH Wall thickness >30 mm in any segment within the chamber by echocardiography or CMR imaging;
consideration for this morphologic marker is also given to borderline values of 228 mm in individual
patients at the discretion of the treating cardiologist. For pediatric patients with HCM, an absolute or
z-score threshold for wall thickness has not been established; however, a maximal wall that corresponds
to a z-score >20 (and >10 in conjunction with other risk factors) appears reasonable.
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Unexplained syncope >1 Unexplained episodes involving acute transient loss of consciousness, judged by history unlikely to
be of neurocardiogenic (vasovagal) etiology, nor attributable to LVOTO, and especially when occurring
within 6 mo of evaluation (events beyond 5y in the past do not appear to have relevance).

HCM with LV systolic dysfunction Systolic dysfunction with EF <50% by echocardiography or CMR imaging.

LV apical aneurysm Apical aneurysm defined as a discrete thin-walled dyskinetic or akinetic segment of the most distal
portion of the LV chamber; independent of size.

Extensive LGE on CMR imaging Diffuse and extensive LGE, representing fibrosis, either quantified or estimated by visual inspection,
comprising >15% of LV mass (extent of LGE conferring risk has not been established in children).

NSVT on ambulatory monitor It would seem most appropriate to place greater weight on NSVT as a risk marker when runs are frequent
(=3), longer (>10 beats), and faster (=200 bpm) occurring usually over 24 to 48 h of monitoring. For
pediatric patients, a VT rate that exceeds the baseline sinus rate by >20% is considered significant.

CMR indicates cardiovascular magnetic resonance; ICD, implantable cardioverter-defibrillator; LGE, late gadolinium enhancement; LV, left ventricular; LVH, left
ventricular hypertrophy; LVOTO, left ventricular outflow tract obstruction; NSVT, nonsustained ventricular tachycardia; and SCD, sudden cardiac death.

4.3. Device Selection Considerations

Figure 3 presents ICD patient selection.

Recommendations for Selection of ICD Device Type
Referenced studies that support the recommendations are

summarized in

In patients with HCM who are receiving
an ICD, either a single chamber transve-
nous ICD or a subcutaneous ICD is recom-

mended after a shared decision-making
B-NR discussion that takes into consideration
patient preferences, lifestyle, and
expected potential need for pacing for
bradycardia or ventricular tachycardia
termination. 757190

An ICD is reasonable (2a)
A

2. In patients with HCM who are receiving an
B-NR ICD, single-coil ICD leads are recommended
in preference to dual coil leads.®’

3. In patients with HCM who are receiving an
ICD, dual-chamber ICDs are reasonable for
patients with a need for atrial or atrioven-
tricular sequential pacing for bradycardia/
conduction abnormalities, or as an attempt
to relieve symptoms of obstructive HCM
(most commonly in patients >65 years of (NO )

age)'191498
4. In selected adult patients with nonob- _

structive HCM receiving an ICD who have
NYHA class Il to ambulatory class IV HF, left Figure 3. ICD patient selection.

Adultst

2a B-NR

YES

2a C-LD bundle branch block (LBBB), and LV ejection
fraction (LVEF) <50%, cardiac resynchro-
nization therapy for symptom reduction is
reasonable.'%%-203

5. In patients with HCM in whom a decision
has been made for ICD implantation and
who have paroxysmal atrial tachycardias or

C-LD AF, dual-chamber ICDs may be reasonable,

but this decision must be balanced against

higher complication rates of dual chamber

devices. 191198

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938

Colors correspond to the Class of Recommendation in Table 2. *ICD deci-
sions in pediatric patients with HCM are based on >1 of these major risk fac-
tors: family history of HCM SCD, NSVT on ambulatory monitor, massive LVH,
and unexplained syncope. tIn patients >16 years of age, 5-year risk estimates
can be considered to fully inform patients during shared decision-making
discussions. #It would seem most appropriate to place greater weight on
frequent, longer, and faster runs of NSVT. CMR indicates cardiovascular mag-
netic resonance; EF, ejection fraction; FH, family history; HCM, hypertrophic
cardiomyopathy; ICD, implantable cardioverter-defibrillator; LGE, late gado-
linium enhancement; LVH, left ventricular hypertrophy; NSVT, nonsustained
ventricular tachycardia; SCD, sudden cardiac death; VF, ventricular fibrillation;
and VT, ventricular tachycardia.
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5. MANAGEMENT OF HCM

5.1. Management of Symptomatic

Patients With Obstructive HCM

5.1.1. Pharmacologic Management

of Symptomatic Patients With

Obstructive HCM

Tables in this section are located in the full guideline.!

Recommendations for Pharmacologic Management of Patients With
Obstructive HCM

Referenced studies that support the recommendations are
summarized in

1. In patients with obstructive HCM and
symptoms* attributable to LVOTO, nonva-
sodilating beta blockers, titrated to effec-
tiveness or maximally tolerated doses, are
recommended.204-206

2. In patients with obstructive HCM and symp-
toms* attributable to LVOTO, for whom
beta blockers are ineffective or not tolerated,
substitution with non-dihydropyridine calcium
channel blockers (eg, verapamil, diltiazem) is
recommended.?07-20

3. For patients with obstructive HCM who
have persistent severe symptoms* attrib-
utable to LVOTO despite beta blockers
or non-dihydropyridine calcium channel
blockers, either adding disopyramide in
combination with 1 of the other drugs, or
SRT performed at experienced centers,t is
recommended.'750.210-213

4. For patients with obstructive HCM and
acute hypotension who do not respond
to fluid administration, intravenous
phenylephrine (or other vasoconstrictors
without inotropic activity), alone or in
combination with beta-blocking drugs, is
recommended.?'*

5. For patients with obstructive HCM and
persistent dyspnea with clinical evidence of
volume overload and high left-sided filling
pressures despite other HCM guideline-
directed management and therapy, cau-
tious use of low-dose oral diuretics may be
considered.

6. For patients with obstructive HCM, discon-
tinuation of vasodilators (eg, angiotensin-
converting enzyme inhibitors, angiotensin
receptor blockers, dihydropyridine calcium
channel blockers) or digoxin may be rea-
sonable because these agents can worsen
symptoms caused by dynamic outflow tract
obstruction.

7. For patients with obstructive HCM and severe
dyspnea at rest, hypotension, very high rest-
ing gradients (eg, >100 mm Hg), as well as all
children <6 weeks of age, verapamil is poten-
tially harmful 20721

*Symptoms include effort-related dyspnea or chest pain; and occasionally
other exertional symptoms (eg, syncope, near syncope) that are attributed to
LVOTO and interfere with everyday activity or quality of life.

tComprehensive or primary HCM centers with demonstrated excellence
in clinical outcomes for these procedures (Table 3 and Table 4).

e544 December 22/29, 2020

5.1.2. Invasive Treatment of Symptomatic
Patients With Obstructive HCM

Tables in this section are located in the full guideline.’
Figure 4 presents a management diagram of symptoms
in patients with HCM.

Recommendations for Invasive Treatment of Symptomatic Patients
With Obstructive HCM

Referenced studies that support the recommendations are
summarized in

1. In patients with obstructive HCM who remain
severely symptomatic despite guideline-directed
management and therapy, SRT in eligible patients,*
performed at experienced centers, T is recommended
for relieving LVOTQ'7:°2'3 (Table 3 and Table 4).

2. In symptomatic patients with obstructive HCM
who have associated cardiac disease requiring sur-
gical treatment (eg, associated anomalous papillary
muscle, markedly elongated anterior mitral leaflet,
intrinsic mitral valve disease, multivessel coronary
artery disease, valvular aortic stenosis), surgical
myectomy, performed at experienced centers, T is
recommended®?'52'8 (Table 3 and Table 4).

3. In adult patients with obstructive HCM who
remain severely symptomatic, despite guideline-
directed management and therapy and in whom
surgery is contraindicated or the risk is considered
unacceptable because of serious comorbidities or
advanced age, alcohol septal ablation in eligible
patients,* performed at experienced centers, is
recommended?'®??" (Table 3 and Table 4).

4. In patients with obstructive HCM, earlier (NYHA
class Il) surgical myectomy performed at com-
prehensive HCM centers (Table 3 and Table 4),
may be reasonable in the presence of additional
clinical factors, including'”222-233;

a. Severe and progressive pulmonary hypertension
thought to be attributable to LVOTO or associ-
ated mitral regurgitation.

b. Left atrial enlargement with >1 episodes of
symptomatic AF.

¢ Poor functional capacity attributable to LVOTO
as documented on treadmill exercise testing.

d. Children and young adults with very high
resting LVOT gradients (>100 mm Hg).

5. For severely symptomatic patients with obstructive
HCM, SRT in eligible patients,* performed at expe-
rienced centerst (Table 3 and Table 4), may be con-
sidered as an alternative to escalation of medical
therapy after shared decision-making including risks
and benefits of all treatment options. 0213221234235

6. For patients with HCM who are asymptomatic
and have normal exercise capacity, SRT is not
recommended.?24232

7. For symptomatic patients with obstructive HCM
in whom SRT is an option, mitral valve replace-
ment should not be performed for the sole pur-
pose of relief of LVOTO.?36237

*General eligibility criteria for septal reduction therapy: a) Clinical: Severe
dyspnea or chest pain (usually NYHA functional class Ill or class IV), or
occasionally other exertional symptoms (eg, syncope, near syncope), when
attributable to LVOTO, that interferes with everyday activity or quality of life
despite optimal medical therapy. b) Hemodynamic: Dynamic LVOT gradient
at rest or with physiologic provocation with approximate peak gradient of
>50 mm Hg, associated with septal hypertrophy and SAM of mitral valve.
¢) Anatomic: Targeted anterior septal thickness sufficient to perform the
procedure safely and effectively in the judgment of the individual operator.

tComprehensive or primary HCM centers with demonstrated excellence in
clinical outcomes for these procedures (Table 3 and Table 4).

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938
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Obstructive physiology?

See Figure 5 4—@ | YES

Repeat evaluation as
per Figure 1, Box 2 m

Avoid vasodilators and
high-dose diuretics

If symptoms persist

Surgical
candidate?

Other
surgical
indication or
nonstandard
indication?

Figure 4. Management of symptoms in patients with HCM.

Colors correspond to the Class of Recommendation in Table 2. GL indicates guideline; HCM, hypertrophic cardiomyopathy; HFpEF, heart failure with preserved
ejection fraction; HFrEF, heart failure with reduced ejection fraction; and SRT, septal reduction therapy.
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5.2. Management of Patients With
Nonobstructive HCM With Preserved EF

Recommendations for Management of Patients With
Nonobstructive HCM With Preserved EF
Referenced studies that support the recommendations are

summarized in

In patients with nonobstructive HCM with pre-
served EF and symptoms of exertional angina or

dyspnea, beta blockers or non-dihydropyridine cal-
cium channel blockers are recommended.209.238-246

2. In patients with nonobstructive HCM with
preserved EF, it is reasonable to add oral
diuretics when exertional dyspnea persists
despite the use of beta blockers or non-
dihydropyridine calcium channel blockers.

Recommendations for Management of Atrial Fibrillation (Continued)

In patients with HCM and poorly tolerated
AF, a rhythm control strategy with cardiover-
sion or antiarrhythmic drugs can be beneficial
with the choice of an agent according to AF
symptom severity, patient preferences, and
comorbid conditions.04210.257-268

6. In patients with HCM and symptomatic AF, as
part of a AF rhythm control strategy, catheter
ablation for AF can be effective when drug
therapy is ineffective, contraindicated, or not
the patient’s preference.?°7.26%.270

7. In patients with HCM and AF who require
surgical myectomy, concomitant surgical AF
ablation procedure can be beneficial for AF
rhythm control.04258.271-273

3. In patients with nonobstructive HCM with
preserved EF, the usefulness of angiotensin-
converting enzyme inhibitors and angiotensin
receptor blockers in the treatment of symptoms
(angina and dyspnea) is not well established.?

4. In highly selected patients with apical HCM
with severe dyspnea or angina (NYHA class Il or
class IV) despite maximal medical therapy, and
with preserved EF and small LV cavity size (LV
end-diastolic volume <50 ml/m? and LV stroke
volume <30 mlL/m?), apical myectomy by expe-
rienced surgeons at comprehensive centers may
be considered to reduce symptoms.?*®

5. In asymptomatic patients with non-obstruc-
tive HCM, the benefit of beta blockers or cal-
cium channel blockers is not well established.

5.3. Management of Patients With HCM
and Atrial Fibrillation
Recommendations for Management of Atrial Fibrillation

Referenced studies that support the recommendations are
summarized in

In patients with HCM and clinical AF, antico-
agulation is recommended with direct-acting
oral anticoagulants as first-line option and
vitamin K antagonists as second-line option,
independent of CHA,DS,-VASc score. 249253

2. In patients with HCM and subclinical AF detected
by internal or external cardiac device or monitor
of >24 hours' duration for a given episode, anti-
coagulation is recommended with direct-acting
oral anticoagulants as first-line option and vitamin
K antagonists as second-line option, independent
of CHA,DS,-VASC score, 02103249254

3. In patients with AF in whom rate control
strategy is planned, either beta blockers,
verapamil, or diltiazem are recommended,
with the choice of agents according to patient
preferences and comorbid conditions. 04253

4. In patients with HCM and subclinical AF
detected by internal or external device or moni-
tor, of >5 minutes’ but <24 hours’ duration for
a given episode, anticoagulation with direct-act-
ing oral anticoagulants as first-line option and
vitamin K antagonists as second-line option can
be beneficial, taking into consideration duration
of AF episodes, total AF burden, underlying risk
factors, and bleeding risk.'0%103:249.254,25

e546 December 22/29, 2020

5.4. Management of Patients With HCM
and Ventricular Arrhythmias

Recommendations for the Management of Patients With HCM and
Ventricular Arrhythmias

Referenced studies that support the recommendations are
summarized in

In patients with HCM and recurrent poorly
tolerated life-threatening ventricular
tachyarrhythmias refractory to maximal anti-
arrhythmic drug therapy and ablation, heart
transplantation assessment is indicated in
accordance with current listing criteria.2"#

2. In adults with HCM and symptomatic
ventricular arrhythmias or recurrent
ICD shocks despite beta-blocker use,
antiarrhythmic drug therapy listed is
recommended, with the choice of agent
guided by age, underlying comorbidi-
ties, severity of disease, patient prefer-
ences, and balance between efficacy and
Safety'nsfns

3. In children with HCM and recurrent ven-
tricular arrhythmias despite beta-blocker
use, antiarrhythmic drug therapy (amio-
darone,?’>?7¢ mexiletine,?’® sotalol?’>?7°) is
recommended, with the choice of agent
guided by age, underlying comorbidities,
severity of disease, patient preferences,
and balance of efficacy and safety.

4. In patients with HCM and pacing-capable
ICDs, programming antitachycardia pac-
ing is recommended to minimize risk of
shocks. 279260

5. In patients with HCM and recurrent symp-
tomatic sustained monomorphic ventricu-
lar tachycardia, or recurrent ICD shocks
despite optimal device programming, and
in whom antiarrhythmic drug therapy is
either ineffective, not tolerated, or not
preferred, catheter ablation can be useful
for reducing arrhythmia burden.20281.282

5.5. Management of Patients With HCM
and Advanced HF

Figure 5 presents a heart failure algorithm.

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938
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HCM Patients

Obstructive

obstructive HCM

Section on

v

LVEF <50%

agents (verapamil,
diltiazem,
disopyramide)
(2a)

i 2
physiology? (See Figure 4)
Systolic function
¢ Section on
LVEF 250% > symptomatic
nonobstructive HCM
Discontinue
negative inotropic Implantable

cardiac-defibrillator

(2a)

A

4

> GD

Reevaluation after

MT

v

NYHA class I-lI

4

v Y

NYHA class llI-IV

Recurrent ventricular

. v

LVEF <50%
and LBBB

Symptoms
after CRT

l YES NO
If patient
CRT decompgnsates
(2a) while listed,
evaluate for LVAD
(2a)

arrhythmias

;

NYHA class
-1V

Figure 5. Heart failure algorithm.

Colors correspond to the Class of Recommendation in Table 2. ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker; ARNI, angioten-
sin receptor-neprilysin inhibitors; CRT, cardiac resynchronization therapy; EF, ejection fraction; GDMT, guideline-directed management and therapy; HCM, hyper-
trophic cardiomyopathy; LBBB, left bundle branch block; LVAD, left ventricular assist device; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor

antagonist; and NYHA, New York Heart Association.
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summarized in

Recommendations for Patients With HCM and Advanced HF
Referenced studies that support the recommendations are

In patients with HCM who develop systolic
dysfunction with an LVEF <50%, guideline-
directed therapy for HF with reduced EF is
recommended.3%283.284

In patients with HCM and systolic dys-
function, diagnostic testing to assess for
concomitant causes of systolic dysfunc-
tion (such as coronary artery disease) is
recommended.?236.285

In patients with nonobstructive HCM and
advanced HF (NYHA functional class Il to class
IV despite guideline-directed therapy) cardio-
pulmonary exercise test should be performed
to quantify the degree of functional limita-
tion and aid in selection of patients for heart
transplantation or mechanical circulatory
support.!13114

In patients with nonobstructive HCM and
advanced HF (NYHA class Il to class IV despite
guideline-directed therapy) or with life-
threatening ventricular arrhythmias refractory
to maximal guideline-directed therapy, assess-
ment for heart transplantation in accordance
with current listing criteria is
recommended.?!274286.287

For patients with HCM who develop systolic
dysfunction (LVEF <50%), it is reasonable

to discontinue previously indicated negative
inotropic agents (specifically, verapamil, diltia-
zem, or disopyramide).

In patients with nonobstructive HCM and
advanced HF (NYHA functional class Ill to
class IV despite GDMT) who are candidates
for heart transplantation, continuous-flow LV
assist device therapy is reasonable as a bridge
to heart transplantation. 28821

In patients with HCM and LVEF <50%, ICD
placement can be beneficial .2

In patients with HCM and LVEF <50%, NYHA
functional class Il to class IV symptoms despite
guideline-direct therapy, and LBBB, CRT can
be beneficial to improve symptoms. #9203

6. LIFESTYLE CONSIDERATIONS FOR
PATIENTS WITH HCM

6.1. Sports and Activity

Recommendations for Sports and Activity
Referenced studies that support the recommendations are

summarized in

For most patients with HCM, mild- to
moderate-intensity recreational* exercise is
beneficial to improve cardiorespiratory fit-
ness, physical functioning, and quality of life,
and for their overall health in keeping with
physical activity guidelines for the general
population. 292294

e548 December 22/29, 2020

Recommendations for Sports and Activity (Continued)

2. For athletes with HCM, a comprehensive
evaluation and shared discussion of potential
risks of sports participation by an expert
provider is recommended.?*®

3. For most patients with HCM, participa-
tion in low-intensity competitive sports is
reasonable.27

4. Inindividuals who are genotype-positive,
phenotype-negative for HCM, participation
in competitive athletics of any intensity is
reasonable.? 174297301

5. For patients with HCM, participation in
high-intensity recreational activities or mod-
erate- to high-intensity competitive sports
activities may be considered after a compre-
hensive evaluation and shared discussion,
repeated annually with an expert provider
who conveys that the risk of sudden death
and ICD shocks may be increased, and with
the understanding that eligibility decisions
for competitive sports participation often
involve third parties (eg, team physicians,
consultants, and other institutional leader-

ship) acting on behalf of the schools or
teams_174,295,2987301

6. In patients with HCM, ICD placement for the
sole purpose of participation in competitive
athletics should not be performed.174302

*Recreational exercise is done for the purpose of leisure with no
requirement for systematic training and without the purpose to excel or
compete against others.

6.2. Occupation

Recommendations for Occupation in Patients With HCM

1. For patients with HCM, it is reasonable
to follow Federal Motor Carrier Safety
Administration cardiovascular disease
guidelines that permit driving commercial
motor vehicles, if they do not have an ICD
or any major risk factors for SCD and are
following a guideline-directed manage-
ment plan.3%

2. For pilot aircrew with a diagnosis of HCM,
it is reasonable to follow Federal Aviation
Administration guidelines that permit consid-
eration of multicrew flying duties, provided
they are asymptomatic, are deemed low risk
for SCD, and can complete a maximal tread-
mill stress test at 85% peak heart rate.>**

3. Patients with HCM may consider occupations
that require manual labor, heavy lifting, or
a high level of physical performance after
a comprehensive clinical evaluation, risk
stratification for SCD, and implementation
of guideline-directed management. Before
a shared decision between a clinician and
patient is reached, the clinician should
convey that risks associated with the physi-
cal requirements of these occupations are
uncertain.

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938
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6.3. Pregnancy

Recommendations for Pregnancy in Patients With HCM
Referenced studies that support the recommendations are

summarized in

For pregnant women with HCM and AF or other
indications for anticoagulation, low-molecular-
weight heparin or vitamin K antagonists (at
maximum therapeutic dose of <5 mg daily) are
recommended for stroke prevention.24%250.3%5

2. In pregnant women with HCM, selected beta
blockers should be administered for symptoms
related to outflow tract obstruction or arrhyth-
mias, with monitoring of fetal growth %6397

3. In most pregnant women with HCM, vaginal
delivery is recommended as the first-choice
delivery option.306:3%8

4. In affected families with HCM, preconcep-
tional and prenatal reproductive and genetic
counseling should be offered.30%306:307.308

5. For pregnant women with HCM, care should
be coordinated between their cardiologist and
an obstetrician. For patients with HCM who
are deemed high risk, consultation is advised
with an expert in maternal-fetal medicine.

Recommendations for Patients With Comorbidities (Continued)

3. In patients with HCM and hypertension,
lifestyle modifications and medical therapy
for hypertension are recommended?** with
preference for beta blockers and non-dihydro-
pyridine calcium channel blockers in patients
with obstructive HCM 310316319

C-LD

4. In patients with HCM, assessment for

symptoms of sleep disordered breathing is
C-LD recommended and, if present, referral to a
sleep medicine specialist for evaluation and
treatment. 320323

Table 9. Lifestyle Considerations for Patients With HCM

Sports/activity For most patients with HCM, mild- to moderate-
intensity recreational exercise is beneficial to improve
cardiorespiratory fitness, physical functioning, and
quality of life, and for their overall health in keeping
with physical activity guidelines for the general
population

Pregnancy For women with clinically stable HCM who wish to
become pregnant, it is reasonable to advise that

pregnancy is generally safe as part of a shared

10. In pregnant women with HCM, fetal echocar-
C-EO diography may be considered for diagnosis of
fetal HCM in the context of prenatal counseling.

6.4. Comorbidities

Table 9 addresses lifestyle considerations for patients
with HCM.
Recommendations for Patients With Comorbidities

Referenced studies that support the recommendations are
summarized in

In patients with HCM, adherence to the
guidelines on the prevention of atheroscle-
rotic cardiovascular disease is recommended
to reduce risk of cardiovascular events.?*

2. In patients with HCM who are overweight or
obese, counseling and comprehensive lifestyle
interventions are recommended for achieving
and maintaining weight loss?** and possibly
lowering the risk of developing LVOTO, HF,
and AEB14*316

Circulation. 2020;142:¢533-e557. DOI: 10.1161/CIR.0000000000000938

- . discussion regarding potential maternal and fetal
6. For women with dlinically stable HCM who risks, and initiation of guideline-directed therapy.
wish to become pregnant, it is reasonable to
advise that pregnancy is generally safe as part Comorbidities The clinician should monitor and counsel patients on
e Gl of a shared discussion regarding potential prevention and treatment of comorbid conditions
maternal and fetal risks, and initiation of that can worsen severity of HCM (atherosclerotic
guideline-directed therapy.?%*-3'? cardiovascular disease, obesity, hypertension, sleep-
) ; ; disordered breathing)
7. In pregnant women with HCM, cardioversion
2a C-LD for new or recurrent AF, particularly if symp- *Shared decision-making is an important component of counseling and
tomatic, is reasonable.**? lifestyle modifications.
8. In pregnant women with HCM, general HCM indicates hypertrophic cardiomyopathy.
2a C-LD or epidural anesthesia is reasonable, with
precautions to avoid hypotension.3®
9. In pregnant women with HCM, it is reason- ACC/AHA JO'NT COM MITTEE
able to perform serial echocardiography, par-
2a C-EO ticularly during the second or third trimester M E M BERS
when hemodynamic load is highest, or if clini- . , .
cal symptoms develop.3®® Patrick T. O Gara, MD, MACC, FAHA, Chalr; Joshua A.

Beckman, MD, MS, FAHA, Chair-Elect; Glenn N. Levine,
MD, FACC, FAHA, Immediate Past Chair*; Sana M. Al-
Khatib, MD, MHS, FACC, FAHA*; Anastasia Armbruster,
PharmD, AACC; Kim K. Birtcher, PharmD, MS, AACC;
Joaquin Ciggaroa, MD, FACC*; Dave L. Dixon, PharmD,
FACC; Lisa de las Fuentes, MD, MS, FAHA, FASE; Anita
Deswal, MD, MPH, FACC, FAHA; Lee A. Fleisher, MD,
FACC, FAHA*; Federico Gentile, MD, FACC*; Zachary D.
Goldberger, MD, MSc, FACC, FAHA; Bulent Gorenek, MD,
FACC; Norrisa Haynes, MD, MPH; Adrian F. Hernandez,
MD, MHS; Mark A. Hlatky, MD, FACC, FAHA*; José
A. Joglar, MD, FACC, FAHA; W. Schuyler Jones, MD,
FACC; Joseph E. Marine, MD, FACC*; Daniel Mark, MD,
MPH, FACC, FAHA, Latha Palaniappan, MD, MS, FAHA,
FACC; Mariann R. Piano, RN, PhD, FAHA; Jacqueline
Tamis-Holland, MD, FACC; Duminda N. Wijeysundera, MD,
PhD*; Y. Joseph Woo, MD, FACC, FAHA

*Former Joint Committee on Clinical Practice Guidelines member;
current member during the writing effort.
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