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Abstract
Purpose of Review There has been much debate surrounding novel medical therapies and heart transplantation listing chal-
lenges in patients with hypertrophic cardiomyopathy (HCM).
Recent Findings Recent clinical trials led to FDA approval of mavacamten (a cardiac myosin inhibitor), offering symptom 
relief and potentially delaying/avoiding invasive septal reduction therapies for some patients with HCM and left ventricular 
outflow obstruction (LVOTO). For those with refractory symptoms and end-stage heart failure, heart transplantation remains 
the gold standard. However, the concern for the organ allocation system failing to prioritize those individuals persists.
Summary HCM is a heterogeneous genetic condition with variable penetration and clinical presentation. Even though a 
large portion of patients remain asymptomatic, an important minority develops debilitating symptoms refractory to medical 
therapy. Post-HT short- and long-term outcomes are favorable. However, HT waitlist mortality remains high. For highly 
selected patients with HCM, a left ventricular assist device is a viable option.

Keywords Hypertrophic cardiomyopathy · Heart failure · Cardiac myosin inhibitors · Heart transplant · Left ventricular 
assist device

Introduction

Hypertrophic cardiomyopathy (HCM) is defined by the pres-
ence of left ventricular hypertrophy (LVH) in the absence of 
other potentially causative cardiac, metabolic, or systemic 
conditions [1]. It is the most common inheritable mono-
genic cardiac disease with prevalence ranging from 1:1,124 
to 1:200 [2–5]. HCM is considered an entity caused by 

mutations in one of at least 11 genes encoding sarcomeric 
or Z disc proteins. The most common pathogenic gene vari-
ants are myosin-binding protein C3 (MYBPC3) and myo-
sin heavy chain 7 (MYH7) [6–8]. Given that HCM can be 
inherited as a Mendelian autosomal dominant disorder, it is 
estimated that in the United States alone there are at least 
750,000 individuals affected by this condition. The fact that 
only about 100,000 patients are carrying this diagnosis, sug-
gests that HCM is significantly underdiagnosed [9].

The condition now recognized as HCM was first reported 
by French clinicians between 1868–1869 and subsequently 
by French pathologist Dr. Teare in 1958 [10–13]. Shortly 
after the latter, its clinical description was presented by the 
Braunwald group from the National Institutes of Health [14]. 
This inaugurated an era of clinical research that revealed this 
condition to have variable penetrance and a wide range of 
clinical presentations.

Clinical manifestation and diagnosis

Many individuals with HCM experience no or only mild 
exercise intolerance. However, an important minority suf-
fers from debilitating symptoms such as chest pain, syncope, 
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and dyspnea on exertion. Those can be attributed to a range 
of pathophysiologic mechanisms such as LV outflow tract 
obstruction, mitral regurgitation, heart failure with preserved 
or reduced ejection fraction (HFpEF or HFrEF, respec-
tively), and atrial or ventricular arrhythmias [1, 15–24]. In 
some cases sudden cardiac death (SCD) is the first manifes-
tation of the disease.

Transthoracic echocardiography (TTE) is the initial and 
preferred imaging modality used for making an HCM diag-
nosis. Cardiac magnetic resonance imaging (cMRI) is also 
indicated and particularly useful when TTE fails to provide 
optimal images or is inconclusive (i.e. borderline LVH or 
concern for apical HCM). For patients who cannot have a 
cMRI performed, cardiac computer tomography (CCT) can 
be considered. Regardless of the imaging modality used, 
end-diastolic wall thickness ≥ 15 mm in the absence of other 
potential causes of hypertrophy in a non-dilated LV is con-
sistent with the HCM diagnosis. If there is a family his-
tory of HCM or a known genetic mutation, a wall thickness 
of ≥ 13 mm can be diagnostic [1].

There are several hypertrophy patterns seen in patients 
with HCM. The most commonly observed is asymmetric 
septal hypertrophy (also called a reversed septal curvature) 
[25]. In up to 70% of patients, hypertrophied septum pro-
trudes into the LV cavity and results in obstructive physi-
ology. Within this cohort, resting left ventricular outflow 
obstruction (LVOTO) defined by an LV intracavitary peak 
gradient ≥ 30 mmHg is seen at rest in 25–30% of patients 
[26, 27]. In another 35% LVOTO is inducible only by pro-
vocative maneuvers (i.e. Valsalva or amyl nitrate inhalation). 
If those fail to evoke LVOTO, the exercise echocardiography 
is recommended [27, 28]. The presence of a resting or pro-
voked gradient ≥ 30 mmHg is associated with an increased 
risk of progression to New York Heart Association (NYHA) 
class III or IV HF symptoms and SCD [29]. The remaining 
30% of patients with HCM have LV outflow gradient < 30 
mmHg at rest and/or with exercise, and are classified as hav-
ing non-obstructive HCM [26, 30, 31]. One of the anatomi-
cal patterns of hypertrophy with non-obstructive physiology 
is apical HCM. It is characterized by mid and apical segment 
hypertrophy and a spade-shaped LV cavity seen on imaging 
[25].

Ventricular arrythmias

Patients with HCM are at risk of SCD in the mechanism 
of ventricular tachycardia (VT) and ventricular fibrilla-
tion (VF). Antiarrhythmics and catheter-based ablation 
do not reduce the risk of ventricular tachyarrhythmias in 
this cohort, making an implantable cardioverter-defibrilla-
tor (ICD) the only currently available effective treatment. 
Although ICDs revolutionized the landscape of ischemic 
heart disease in the 1980s, it was not until a sentinel New 

England Journal of Medicine publication by Maron et al. 
in 2000, that they were incorporated into the management 
of patients with HCM [32–34]. That contributed to a sub-
stantial reduction in the yearly mortality within this group, 
from 6–8% to 0.5% regardless of gender, race, or age. Nota-
bly, none of the medications used in patients with HCM has 
proven to reduce their mortality [35].

Obstructive HCM treatment

Pharmacotherapy in HCM is reserved for symptomatic 
patients only (Fig. 1). In 1964, β-blockers were introduced 
by Dr. Braunwald to alleviate HCM symptoms and they 
constitute a first-line HCM therapy in the current era as 
well [14]. The advent of β-blockers was followed by non-
dihydropyridine calcium channel blockers (CCBs), predomi-
nantly verapamil, which are used as the second-line therapy 
[36–38]. If β-blockers and CCBs fail to control LVOTO 
symptoms disopyrimide can be added. It is a class Ia antiar-
rhythmic with potent negative inotropic properties and was 
the first agent proven to reduce LVOTO at rest (by 50%) 
serving as an option to delay elective myectomy (or alcohol 
septal ablation) [37]. However, its use is often limited by 
significant anticholinergic side effects.

In recent years cardiac myosin inhibitors (CMIs) have 
been becoming the preferred medical therapy in HCM 
with LVOTO, with mavacamten being the first-in-class 
Food and Drug Administration-approved agent [39, 40]. 
EXPLORER-HCM (Evaluation of Mavacamten in Adults 
With Symptomatic Obstructive Hypertrophic Cardiomyo-
pathy) and MAVA-LTE (A Long-Term Safety Extension 
Study of Mavacamten in Adults Who Have Completed 
EXPLORER-HCM) clinical trials demonstrated that mava-
camten more frequently than placebo resulted in reduction in 
a resting LVOT gradient to < 30 mm Hg along with at least 
one NYHA functional class improvement and an increase 
of peak VO2 ≥ 1.5 mL/kg/min or an improvement of peak 
VO2 by 3.0 mL/kg/min without compromising the baseline 
NYHA class [41]. The agent was well tolerated overall. In 
6% of trial participants a reversible reduction in left ventric-
ular ejection fraction (LVEF) to < 50% was observed [42]. 
Therefore, the mavacamten dose should be titrated under 
echocardiographic surveillance of LVEF [43]. In 2023, the 
European Society of Cardiology updated their cardiomyo-
pathy management guidelines and recommended consider-
ing (1) adding mavacamten to a β-blocker to alleviate the 
symptoms in patients with HCM and LVOTO at rest or with 
exercise (class IIa, level A) (2) using it in monotherapy in 
patients with LVOTO at rest or with exercise who are intol-
erant of or have contraindications to β-blocker, CCB, or dis-
opyrimide-based therapy (class IIa, level B) [43]. In 2024, 
the AHA/ACC guidelines for the management of HCM 
included mavacamten in the medical treatment algorithm, 
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recommending its use in patients with symptoms refractory 
to at least one of the first-line agents (β-blockers or CCB) 
[1]. The subsequent clinical trial, VALOR-HCM (A Study to 
Evaluate Mavacamten in Adults With Symptomatic Obstruc-
tive HCM Who Are Eligible for Septal Reduction Therapy), 
demonstrated that the administration of mavacamten as part 
of maximally tolerated medical therapy resulted in a lower 
need for invasive septal reduction therapies compared to a 
placebo group [44]. Since mavacamten mitigates the pro-
gression of HF symptoms, in the future, it might be indicated 
in patients who do not have access to an experienced center 
performing septal myectomy or alcohol ablation or those 
wishing to delay/avoid it [45–47].

The next promising agent in the CMI group is aficamten. 
Results from the SEQUOIA-HCM (Safety, Efficacy, and 
Quantitative Understanding of Obstruction, Impact of Afi-
camten in HCM) clinical trial, announced at the Heart Fail-
ure Association (HFA) conference in Lisbon in May 2024, 
showed that after 24 weeks of aficamten treatment in patients 
with LVOTO, there was a significantly greater improvement 
in peak myocardial oxygen consumption (pVO2) compared 
to the placebo group. The average change in pVO2 in the 
treated group was 1.8 ml/kg/min (95% confidence interval 
[CI]: 1.2 to 2.3). Additionally, an improvement of at least 
one NYHA functional class occurred more freuqently in 
the treatment than in the placebo group (58.5% vs. 24.3%, 

p < 0.01). Reduction of LVOT gradient to < 30 mm Hg 
after Valsalva maneuver was seen in 49.3% and 3.6% of afi-
camten and placebo patients respectively. The frequency of 
adverse events was similar in both groups. Aficamten has 
an advantage over mavacamten: it reaches pharmacokinetic 
steady state more quickly (2 weeks compared to 6 weeks for 
mavacamten) and does not induce cytochrome P450 (CYP) 
enzymes, thereby reducing the risk of drug-to-drug interac-
tions [48].

Septal reduction therapy

For most patients with obstructive HCM, LVOT gradi-
ent > 50 mm Hg at rest or with exercise and NYHA class 
III/IV symptoms refractory to optimal medical therapy, 
transaortic septal myectomy is the preferred treatment 
method [1]. It results in immediate relief of outflow obstruc-
tion, reduction in left ventricular end-diastolic pressure 
(LVEDP), and improvement in symptoms, while preserving 
systolic function. When performed at highly-volume HCM 
centers with highly experienced surgeons, myectomy is asso-
ciated with the most favorable outcomes and lowest perio-
perative complications (high-degree heart block requiring 
a permanent pacemaker 1–5%, mortality 0.5%) [49]. Some 
surgeons successfully combine septal myectomy with simul-
taneous mitral valve apparatus repair and intraoperative 

LVEF, Left ventricular HFrEF,
Heart failure with reduced ejection fraction; NYHA, New York Heart Association; LV, Left ventricle

ejection fraction; HFpEF, Heart failure with preserved ejection fraction;

Fig. 1  Therapeutics for Hypertrophic Cardiomyopathy Across the Disease Spectrum
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ablation, which reduces the risk of heart failure symptoms 
and atrial fibrillation recurrence [50, 51].

For patients ineligible for septal myectomy, percutaneous 
alcohol septal ablation (ASA) has become the most frequent 
alternative. Similar to septal myectomy, this procedure is 
also recommended to be performed at a high-volume HCM 
center by an interventionalist experienced with the morpho-
logical variability of this entity. Even though both recovery 
and hospital stay are shorter after ASA when compared to 
myectomy, the reduction in LV gradient can be variable and 
may not be immediate (> 90 days), and the incidence rate 
of complete heart block requiring a permanent pacemaker 
is higher (10%-15%). Moreover, in patients with extreme 
or only mild septal hypertrophy or those with mitral valve 
apparatus abnormalities, the results of ASA are inconsistent. 
There is also a small group of patients who develop ventricu-
lar arrhythmias as a result of alohol-induced septal scar [52].

Non‑obstructive HCM treatment

Patients with HCM without LVOTO constitute a therapeutic 
challenge. Commonly observed in this cohort symptoms, 
dyspnea, and chest pressure/angina, result from increased 
LV filling pressures due to diastolic dysfunction, increased 
myocardial oxygen demand, and microvascular dysfunction 
[1]. Therefore, current therapies for HCM without LVOTO 
consist of β -blockers, verapamil, and diuretics. For patients 
with debilitating angina or HF symptoms refractory to medi-
cal therapy, heart transplantation is the only definite therapy 
(Fig. 1).

So far, there are no guidelines for the use of CMI in this 
group of patients. Results from the MAVERICK-HCM 
clinical trial (Mavacamten in Adults with Symptomatic 
Non-Obstructive Hypertrophic Cardiomyopathy) sug-
gest that mavacamten may reduce myocardial wall tension 
in patients with HCM without LVOTO [53]. Currently, a 
phase 3 clinical trial (ODYSSEY-HCM: A Study of Mava-
camten in Non-Obstructive Hypertrophic Cardiomyopathy; 
NCT05582395) is underway to determine whether mavaca-
mten leads to symptom reduction, NYHA class improve-
ment, and increased pVO2 in patients with HCM without 
LVOTO. The results are expected to be available in 2025.

Heart failure

Substantial clinical heterogeneity of HCM makes ascertain-
ing the incidence of HF in this group of patients challenging. 
Therefore, it has been reported to be anywhere from 50 to 
67% [26]. Those numbers can be overestimated given that 
a significant number of asymptomatic patients with HCM 
remain undiagnosed. HF has two distinct clinical presenta-
tions in patients with HCM. In the majority of them, it mani-
fests as HFpEF affecting mostly patients with obstructive 

and about 10% with non-obstructive HCM [26]. Only a 
minority of patients develop HFrEF, also described as end-
stage HCM. While the progress of HCM is not uniform, 
and HF symptoms can arise or worsen at any age, midlife is 
the most common timeframe of their onset [22, 33, 35, 37, 
54]. HF symptoms constitute a predominant manifestation 
of HCM in women, who are usually referred to HCM cent-
ers at an older age, with higher LVOTO gradients and worse 
cardiopulmonary exercise testing (CPET) measures [54, 55].

Symptoms of HF frequently fluctuate (“good and bad 
days”) and are greatly dependent on LV preload [1, 35]. 
Acute HF is observed seldom and can be precipitated by 
arrhythmia (atrial fibrillation) or worsening of mitral regur-
gitation [26]. Discontinuation of negative inotropes (CCB, 
disopyramide and CMIs) is of paramount importance. 
Patients with LVEF < 50% and non-obstructive HCM should 
be treated with guideline-directed medical therapy (GDMT) 
for HFrEF (β-blockers, ACE-I, ARB, ARNI, MRA, SGLT2i) 
and diuretics to relieve congestion [56]. There is a scarcity 
of data supporting cardiac resynchronization therapy (CRT) 
in patients with HCM [57]. However, those with LBBB and 
LVEF < 50% should be considered for CRT [35, 58].

Progression to the end-stage HF is observed in 3.5–17% 
of patients with HCM, predominantly as a result of LVH and 
LVOTO [26]. The risk of developing advanced HF is 3.2% 
per year among those with obstructive and 1.6% per year 
among those with non-obstructive HCM [35]. Peak myo-
cardial oxygen consumption assessed by CPET is one of the 
objective measures reflecting a patient's functional capacity 
and determining candidacy for advanced HF therapies. Its 
reduced value (< 14 ml/kg/min or < 50% predicted for age) 
correlates with the NYHA functional class in most, but not 
all, symptomatic patients with HCM. As demonstrated in a 
single-center study, up to 16% of patients with HCM requir-
ing advanced HF therapies have pVO2 above that cutoff 
[20]. That showcases a significant mismatch between pVO2 
and the actual level of functional limitations in patients with 
HCM. Therefore, this variable alone should not be used as 
an argument for excluding them from being considered for 
advanced HF therapies [59].

LVAD

The advent of left ventricular assist devices (LVADs) has 
substantially changed the treatment landscape for patients 
with advanced HF refractory to GDMT. The use of LVADs 
allowed not only to improve the quality of life but more 
importantly increased survival of patients with ischemic 
and dilated non-ischemic cardiomyopathy (ICM and NICM, 
respectively) [60, 61]. For patients with HCM the implemen-
tation of LVAD therapy has been more challenging, primar-
ily due to anatomical differences compared to those with 
dilated cardiomyopathy. Patients with HCM usually have 
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non-dilated LV cavities with thick fibrotic walls which can 
make LVAD implantation surgically challenging and post-
operatively puts patients at risk of ongoing impaired dias-
tolic filling, inflow cannula obstruction, and suction events 
[62, 63]. The combination of the latter two can propagate 
ventricular arrhythmias, lead to low pump flows and cannula 
thrombosis [62]. In patients with HCM and dilated end-stage 
phenotype, extensive ventricular remodeling with replace-
ment fibrosis is observed. That results in increased ventricu-
lar stiffness and might contribute to continued diastolic dys-
function after LVAD implantation [63].

Individuals with HCM and end-stage HF have been usu-
ally excluded from LVAD clinical trials. As a result, the 
post-LVAD outcomes in this population are not well defined. 
Both the 2016 International Society for Heart and Lung 
Transplantation (ISHLT) guidelines and the 2024 American 
College of Cardiology/American Heart Association (ACC/
AHA) guidelines on the diagnosis and management of HCM 
recommend heart transplantation and only selective use of 
LVADs for patients with HCM who develop HF refractory to 
medical therapy [1, 64]. However, a handful of single-center 
observational studies demonstrated that carefully selected 
patients with HCM have comparable outcomes to the 
NICM LVAD-supported group at 1- and 3-years (Table 1) 
[65, 66, 67]. Notably, all patients with HCM included in 
those studies had dilated end-stage phenotype with severely 
reduced LV systolic function and only moderate septal 
hypertrophy [62, 66, 68, 69]. Higher preoperative left ven-
tricular end-diastolic diameter (LVEDD > 46 mm) was an 
important determinant of better post-LVAD mortality and 
morbidity [66, 70]. However, one study showcased that in 
patients with pre-operative LVEDD of 70 mm axial con-
figuration LVAD was associated with a higher risk of device 
thrombosis compared to centrifugal configuration (HR 1.61, 
95%CI 1.17–2.22, p < 0.01). This risk continued to rise as 
the LVEDD increased suggesting a U-shaped phenomenon 
with extreme LVEDD values being associated with inferior 
post-LVAD outcomes [69]. Additionally, right ventricular 
failure is of concern in this cohort. Its incidence post-LVAD 
implantation is observed in 12.5% to 50% of patients and 
is significantly higher than in ICM/NICM cohorts [62, 66, 
67]. This can be attributed to a long-standing pulmonary 
hypertension and RV myocardial dysfunction beyond the 
obvious LV findings.

The largest to-date analysis of patients with HCM (n = 94) 
who underwent continuous-flow LVAD implantation (2008 
and 2014) was performed using the Interagency Registry for 
Mechanically Assisted Circulatory Support (INTERMACS) 
(Table 1). HCM patients were younger which was consist-
ent with previous single-center studies, and less frequently 
INTERMACS 1–3 compared to the NICM group. Although 
left ventricles of patients with HCM were dilated by stand-
ard criteria, they were smaller compared to those with 

NICM. Patients with LVEF < 40% constituted 95% of stud-
ied patients with HCM. These patients showcased LV cavity 
dilation and wall thinning consistent with dilated end-stage 
HCM phenotype that resembles NICM. The rate of patients 
with HCM with moderately or severely reduced RV function 
based on TTE findings was comparable to the NICM group. 
Survival rate at 1 year was similar between patients with 
HCM and NICM: 81.4% (50.2% alive on LVAD, 31.5% were 
transplanted) vs 81.7%. The rate of adverse events (arrhyth-
mias, pump malfunction, hemolysis, CVA, renal dysfunc-
tion) was similar between the HCM and NICM groups. 
There was a clear effect of higher mortality in patients with 
smaller LV cavity (for pre-implantation LVEDD greater or 
smaller than 50 mm: 35% vs 88%, p < 0.01) [62].

In conclusion, in the current clinical practice, LVAD 
implantation can be considered for highly selected patients 
with HCM with LV cavity dilation and LV systolic dysfunc-
tion consistent with the dilated end-stage phenotype, and 
who have exhausted all other alternative therapeutic options.

Heart transplantation

Heart transplantation (HT) is the gold-standard treatment 
for end-stage HF in patients with HCM. In the early 1990s, 
few patients with non-obstructive HCM and HF refractory 
to medical therapy were referred for HT [64]. Since then the 
number of HTs performed in patients with HCM has been 
growing exponentially. Given that HCM is still a relatively 
rare disease, patients with HCM constitute about 2–3% of 
all HTs performed, and those with HFpEF comprise about 
one-half of all patients with HCM listed for HT [35, 71].

Reports on post-HT outcomes of patients with HCM are 
summarized in Table 2. Several single-center studies along 
with a national registry-based report demonstrated that 
patients with HCM undergoing HT compared to their non-
HCM counterparts were younger (41–48 vs. 55–57 years) 
and had fewer comorbidities (diabetes, peripheral vascular 
disease, hypertension, hyperlipidemia, chronic kidney dis-
ease, and chronic obstructive pulmonary disease). A national 
registry-based study demonstrated that functional status at 
listing was better among patients with HCM compared to the 
ICM and NICM cohorts (62.1% vs 53.4% vs 52.3%, respec-
tively, p < 0.01) [19, 72–77].

In 2015, a two-center small sample (n = 14) study 
reported higher 1-year post-HT mortality due to RV failure 
attributed to the presence of pulmonary hypertension [19]. 
Subsequent single-center publications demonstrated favora-
ble 1-, 5-, and 10-year post-HT survival among recipients 
with HCM despite more challenging immediate post-HT 
course [19, 74, 77, 78]. Their survival was superior to that 
observed in recipients with ischemic cardiomyopathy and 
comparable to recipients with dilated non-ischemic cardi-
omyopathy [77]. The analysis of the United Network for 
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Table 1  Characteristics and outcomes of patients with hypertrophic cardiomyopathy who underwent left ventricular assist device implantation

Characteristic Topilsky et al. [60] Grupper et al. [61] Patel et al. [56] Yagi et al. [59]

Year 2011 2015 2017 2021
Study type and center(s) Single-center retrospective

Mayo Clinic, MN, USA
Single-center retrospective
Mayo Clinic, MN, USA

Multi-center retrospective 
INTERMACS Registry 
(North America)

Single-center retrospective
National Cerebral and 

Cardiovascular Center, 
Osaka, Japan

Implantation period 2007 – 2010 2008—2013 2008—2014 2011—2020
No. of patients 8a 28b 94 24
Age (years), mean ± SD or 

median [IQR]
63 [44.5, 68] 57 ± 13 51.8 ± 14.0 48.3 ± 8.9

Females, n (%) 2 (25) 8 (29) 15 (16) 8 (33.3)
Creatinine (mg/dl), 

mean ± SD or median 
[IQR]

1.4 [0.97, 2.0] 1.4 ± 0.6 NR 1.1 [0.84, 1.30]

INTERMACS profile, n (%)
1 NR 7 (25) 10 (10.6) 5 (20.8)
2 NR 19 (68) 32 (34) 2 (8.3)
3 NR 2 (7) 17 (18.1) 12 (50)
Ejection fraction 

(%), mean ± SD or 
median [IQR]

21 [20, 36] 27 ± 16 NR 20 [17, 26]

LVEDD (mm), mean ± SD 52.5 ± 6 53.7 ± 11.3 61 ± 10 62.6 ± 11.2
RVSWI (mm Hg/ml/m2), 

mean ± SD
3.9 ± 3.0 0.45 ± 0.35 NR NR

Mean PA pressure (mm 
Hg), mean ± SD or 
median [IQR]

33.3 ± 9.8 33 ± 8 NR 28 [21, 35]

Mean RA pressure (mm 
Hg), mean ± SD or 
median [IQR]

17.5 [12, 20] 16 ± 6 NR 6 [3, 11]

Cardiac index (l/min/m2), 
mean ± SD or median 
[IQR]

1.6 ± 0.3 1.7 ± 0.4 NR 1.9 [1.45, 2.3]

Septal thickness (mm),
median [IQR]

16 [12, 19] NR NR 8 [6, 9]

Severe RV dysfunction, 
n (%)

5 (62) 10 (35.5) 6 (10.9) NR

Pulmonary vascular resist-
ance (Woods units), 
mean ± SD or median 
[IQR]

3.1 [1.1, 5.2] 5.8 ± 3.9 NR 2.21 [1.62, 4.05]

Severe MR (%), n (%) 1 (12) NR 14 (16.1) NR
Severe TR (%), n (%) 3 (37) 9 (32) 9 (10.3) NR
Destination therapy (%), 

n (%)
2 (25) 11 (39) 23 (24.5) NR

Bridge to transplant (%), 
n (%)

6 (75) 17 (61 32 (34.0) NR

Operative or short-term 
mortality, n (%)

1 (12) 4 (14) 17 (18.3) NR

Right ventricular failure, 
n (%)

4 (50) 11 (39) NR 3 (12.5)

Need for RVAD, n (%) 1 (12) 1 (3.5) NR NR
Infection, n (%) 7 (88) NR 5 (5.4) 7 (28.8)
Bleeding, n (%) 3 (37) 7 (25) 8 (8.5) NR
Acute renal failure, n (%) 3 (37) 7 (25) 9 (0.9) NR
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Organ Sharing (UNOS) registry data demonstrated that the 
1-, 5-, and 10-year survival among recipients with HCM was 
85%, 75%, and 61%, respectively, and confirmed a trend of 
a better survival when compared to non-HCM recipients. 
(82%, 80%, and 49%, p = 0.05) [77]. Notably, 5-year sur-
vival reported by most individual HCM centers was > 90% 
[75]. More contemporary Scientific Registry of Transplant 
Recipients (SRTR)-based analysis demonstrated that sur-
vival in patients with HCM compared to the ICM cohort was 
significantly higher at 1 year (91.6% versus 87.5%; p = 0.03) 
with even more pronounced difference between those two 
groups at 5 years (82.5% versus 75.3%; p = 0.01). Survival 

of the NICM group was comparable [72]. None of the afore-
mentioned studies demonstrated that the diagnosis of HCM 
was an independent predictor of post-HT mortality.

Even though post-HT outcomes in recipients with HCM 
are favorable, their waitlist mortality remains high [19]. 
Patients with HCM often do not benefit from inotropes as 
they can trigger ventricular arrhythmias. Those with small 
LV cavity and impaired filling are usually not eligible for 
durable mechanical circulatory support (MCS) as a bridge 
to transplantation which often results in organ allocation 
systems precluding them from being prioritized for HT [26]. 
To address these concerns, in 2018 a new 6-tiered organ 

Abbreviations: INTERMACS Interagency Registry for Mechanically Assisted Circulatory Support, LVEDD Left ventricular end-diastolic dimen-
sion, RVSWI Right ventricular stroke work index, PA Pulmonary artery, RA Right atrial, RV Right ventricle, MR Mitral regurgitation, TR Tricus-
pid regurgitation, RVAD Right ventricular assist device, NR Not recorded
a 4 patients with restrictive cardiomyopathy included
b 20 patients with restrictive cardiomyopathy included

Table 1  (continued)

Characteristic Topilsky et al. [60] Grupper et al. [61] Patel et al. [56] Yagi et al. [59]

Thromboembolic events, 
n (%)

1 (12) 2 (7) NR NR

Stroke, n (%) 1 (12) NR 9 (0.9) 9 (39.2)
Arrhythmia, n (%) 2 (25) 5 (18) 2 (1.9) 10 (40.6)

Table 2  Post-transplant outcomes in patients with hypertrophic cardiomyopathy

Abbreviations: HT Heart transplantation, UNOS United Network for Organ Sharing, SRTR  Scientific Registry of Transplant Recipients

Author, Year [Ref], Study type Transplant period and center(s) No. of patients Post-HT survival

Biagini et al., 2008 [71]
Single-center retrospective cohort study

1987 – 2005
University of Bologna and S.Orsola-Malpighi Hospital, Italy

N = 18 1 year: 100%
5 years: 94%
7 years: 94%

Maron et al., 2010 [72]
Multi-center
retrospective cohort study

1990 – 2004
UNOS registry,
USA

N = 303 1 year: 85%
5 years: 75%
10 years: 61%

Kato et al., 2012 [69]
Single-center retrospective cohort study

1999 – 2010
Columbia University Medical Center, NY, USA

N = 41 1 year: 90.1%,
5 years: 83.9%

Lee et al., 2014 [70]
Single-center retrospective cohort study

1996 – 2004
University of California Los Angeles Medical Center, CA, 

USA

N = 11 1 year: 91%
4.5 years: 64%

Pasqualucci et al., 2015 [17]
Two-center
retrospective cohort study

1980 -2012
Careggi University Hospital and Brotzu Hospital, Cagliari, 

Italy

N = 14 1 year: 86%
10 years: 79%

Rowin et al., 2018 [73]
Single-center retrospective cohort study

2002 – 2016
Tufts Medical Center, MA,
USA

N = 26 1 year: 92%
5 years: 92%

Zuñiga Cisneros et al., 2018 [66]
Multi-center retrospective cohort study

1999 – 2016
SRTR registry
USA

N = 661 1 year: 91.6%
5 years: 82.5%

Rowin et al., 2020 [18]
Single-center retrospective cohort study

2004 – 2017
Tufts Medical Center, MA, USA

N = 31 (HFrEF only) 5.8 years: 94%

Mazur et al., 2024 [68]
Single-center retrospective cohort study

1984 – 2019
Hershey Medical Center, PA, USA

N = 24 1 year: 92%
5 years: 79%
10 years: 67%
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allocation system was introduced in the US. Aside from pri-
oritizing patients with temporary rather than durable MCS, 
it created an additional “exception” pathway for those whose 
pathophysiology, like in patients with HCM, does not fall 
into a typical realm of HFrEF. That resulted in higher trans-
plant rates among patients with HCM without compromising 
their 1- and 3-year post-HT mortality. Nonetheless, waitlist 
mortality remained unchanged [79–81].

Conclusions

HCM is a heterogeneous condition with variable penetrance 
and non-uniform course. Contemporary therapies, particu-
larly ICD, have significantly reduced sudden cardiac death-
related mortality in this cohort. Recent clinical trials led to 
FDA approval of mavacamten (a cardiac myosin inhibitor), 
offering symptom relief and potentially delaying/avoiding 
invasive septal reduction therapies for some patients with 
HCM and left ventricular outflow obstruction LVOTO. Up 
to 17% of patients with HCM develop end-stage HF. Assess-
ment of those patients needs to be based on a collection of 
variables (hemodynamics, CPET, and imaging) rather than a 
single data point. Although LVADs are not the optimal ther-
apy for most individuals with HCM, they can be considered 
for highly selected patients with dilated end-stage phenotype 
if all possible alternative options have been exhausted. Heart 
transplantation remains the gold standard for patients with 
HCM and end-stage HF. The number of HTs performed in 
this cohort has been rising as the post-HT outcomes continue 
to be favorable. Nonetheless, designing an organ allocation 
system that would successfully reduce their waitlist mortal-
ity remains a challenge.
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