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ABSTRACT
BACKGROUND Up to one-half of childhood sarcomeric hypertrophic cardiomyopathy (HCM) presents before the age of
12 years, but this patient group has not been systematically characterized.
OBJECTIVES The aim of this study was to describe the clinical presentation and natural history of patients presenting
with nonsyndromic HCM before the age of 12 years.
METHODS Data from the International Paediatric Hypertrophic Cardiomyopathy Consortium on 639 children diagnosed
with HCM younger than 12 years were collected and compared with those from 568 children diagnosed between 12 and
16 years.
RESULTS At baseline, 339 patients (53.6%) had family histories of HCM, 132 (20.9%) had heart failure symptoms, and
250 (39.2%) were prescribed cardiac medications. The median maximal left ventricular wall thickness z-score was 8.7
(IQR: 5.3-14.4), and 145 patients (27.2%) had left ventricular outﬂow tract obstruction. Over a median follow-up period
of 5.6 years (IQR: 2.3-10.0 years), 42 patients (6.6%) died, 21 (3.3%) underwent cardiac transplantation, and 69 (10.8%)
had life-threatening arrhythmic events. Compared with those presenting after 12 years, a higher proportion of younger
patients underwent myectomy (10.5% vs 7.2%; P ¼ 0.045), but fewer received primary prevention implantable
cardioverter-deﬁbrillators (18.9% vs 30.1%; P ¼ 0.041). The incidence of mortality or life-threatening arrhythmic events
did not differ, but events occurred at a younger age.
CONCLUSIONS Early-onset childhood HCM is associated with a comparable symptom burden and cardiac phenotype as
in patients presenting later in childhood. Long-term outcomes including mortality did not differ by age of presentation, but
patients presenting at younger than 12 years experienced adverse events at younger ages.
(J Am Coll Cardiol 2022;79:1986–1997) © 2022 The Authors. Published by Elsevier on behalf of the American
College of Cardiology Foundation. This is an open access article under the CC BY license (http://creativecommons.
Listen to this manuscript’s

org/licenses/by/4.0/).
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T A B L E 1 Clinical Characteristics and Natural History of Preadolescent and Adolescent Nonsyndromic Hypertrophic Cardiomyopathy

1-<12 y (n ¼ 639)

$12 y (n ¼ 568)

Missing Data

Median age at presentation, y

7 (4-10)

—

Missing Data

P Value

<0.001

14 (13-15)

Male

417 (65.3)

—

398 (70.1)

—

0.107

Family history of HCM

339 (53.6)

7 (1.1)

299 (53.6)

10 (1.8)

0.264

Family history of SCD

67 (10.5)

—

81 (14.3)

—

0.046

Unexplained syncope

39 (6.1)

—

70 (12.3)

1 (0.2)

<0.001

NYHA/Ross functional class >I

132 (20.9)

8 (1.3)

137 (24.6)

10 (1.8)

0.149

Beta-blockers

238 (37.4)

2 (0.3)

231 (40.7)

1 (0.2)

0.673

25 (4.9)

127 (19.9)

31 (6.1)

61 (10.7)

0.109

13.6 (10-19)

23 (3.6)

17 (13-24)

10 (1.8)

<0.001

8.7 (5.3-14.4)

72 (11.3)

8.9 (5.8-15.5)

32 (5.6)

0.129

28.9  8.5

203 (31.8)

35.5  8.6

117 (20.6)

<0.001

Baseline clinical investigations
NSVT
LVMWT, mm
LVMWT z-score
LA diameter, mm

1.2 (0.13-2.86)

230 (36.0)

1.5 (0.19-3.0)

130 (22.9)

0.4111

LVOT gradient, mm Hg

LA diameter z-score

10 (6-32)

105 (16.4)

8 (5-16)

60 (10.6)

0.0005

LVOT obstruction

145 (27.2)

105 (16.4)

82 (16.1)

60 (10.6)

<0.001

35 (6.6)

105 (16.4)

18 (3.5)

60 (10.6)

0.027

Severe LVOT obstruction
Clinical follow-up and outcomes
Length of follow-up, y

5.6 (2.3-10)

4 (0.6)

4.4 (2.4-8.5)

1 (0.2)

0.018

Myectomy

67 (10.5)

3 (0.5)

41 (7.2)

1 (0.2)

0.045

ICD implantation

148 (23.3)

4 (0.6)

184 (32.7)

5 (0.9)

<0.001

ICD indication

6 (4.1)

4 (2.2)

Primary

121 (81.8)

—

170 (92.4)

—

Secondary

21 (14.2)

—

10 (5.4)

—

21 (3.4)

24 (3.8)

33 (5.9)

Pacemaker
Pacemaker indication

2 (9.5)

11 (1.9)

0.005
0.041

5 (15.2)

Sinoatrial disease

5 (23.8)

—

2 (6.1)

—

AV node disease

6 (28.6)

—

8 (24.2)

—

0.147

8 (38.1)

—

18 (54.6)

—

63 (9.9)

—

45 (7.9)

—

0.771

SCD

31 (4.9)

—

22 (3.9)

—

0.282

Heart failure

5 (0.8)

—

2 (0.4)

—

Other CV

3 (0.5)

—

3 (0.6)

—

Non-CV

1 (0.2)

—

2 (0.4)

—

Unknown death

2 (0.3)

—

6 (1.1)

—

Transplantation

21 (3.3)

—

10 (1.8)

—

5.5 (2.6-8.8)

—

3.3 (1.6-7.3)

—

0.117

69 (10.8)

—

61 (36.1)

—

0.974

SCD

31 (44.9)

—

22 (36.1)

—

0.104

Resuscitated arrest

17 (24.6)

—

9 (14.8)

—

Appropriate ICD therapy

14 (20.3)

—

24 (39.3)

—

7 (10.2)

—

6 (9.8)

—

LVOT obstruction
Death or cardiac transplantation

Time to death/transplantation from presentation, y
Life-threatening arrhythmic event

Sustained VT
Time to life-threatening arrhythmia from presentation, y

4.8 (2.1-8.8)

3.0 (1.6-6.3)

0.1080

Values are median (IQR), n (%), or mean  SD.
AV ¼ atrioventricular; CV ¼ cardiovascular; HCM ¼ hypertrophic cardiomyopathy; ICD ¼ implantable cardioverter-deﬁbrillator; LA ¼ left atrial; LVMWT ¼ left ventricular
maximal wall thickness; LVOT ¼ left ventricular outﬂow tract; NSVT ¼ nonsustained ventricular tachycardia; NYHA ¼ New York Heart Association; SCD ¼ sudden cardiac death;
VT ¼ ventricular tachycardia.

(27.2%) had resting LVOTO, which was moderate in 62

patients presenting at younger than 6 years is shown

(11.6%) and severe in 35 (6.6%). Of patients with heart

in Supplemental Table 1.

failure symptoms, 45 (43.8%) had LVOTO at baseline.
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Two hundred thirty-eight (37.4%) were receiving, or

AND <12 YEARS. The genetic testing strategy is shown

commenced on, beta-blockers at baseline assessment

in Supplemental Figure 2. In brief, genetic testing in-

at their respective IPHCC centers. A comparison of the

formation was available for 528 patients (82.6%), of

baseline clinical phenotype for the subgroup of

whom 348 (65.9%) had undergone genetic testing.
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Genetic testing status was therefore unknown or not

hemodynamic compromise (n ¼ 7 [1.1%]). The median

performed in 291 patients (45.5%). Patients who un-

age at the time of life-threatening arrhythmic event

derwent genetic testing did not signiﬁcantly differ in

was 12.6 years (IQR: 9.8-15.7 years; range: 5.1-32.7

baseline characteristics compared with those without

years) (Figure 2B), and no patients experienced events

genetic testing (Supplemental Table 2). Following

before 5 years of age. Of these, 23 patients (33.3%) had

American College of Medical Genetics and Genomics

previously undergone implantation of primary pre-

reclassiﬁcation

classiﬁed

vention ICDs. Three patients experienced sudden

as disease causing (n ¼ 253), 186 patients (53.5%) had

death with ICDs in situ, but electrograms and infor-

P/LP variants, 61 (17.5%) had variants of unknown

mation on cardiac rhythm at the time of death were not

signiﬁcance, and 6 (1.7%) had likely benign/benign

available for review. The overall annual incidence of

variants. Genetic testing was negative or identiﬁed

life-threatening arrhythmic events was 1.52% (95% CI:

only likely benign/benign variants in 76 patients

1.20%-1.93%) (Figure 1B).

(21.8%). Disease-causing variants (P/LP) were most

COMPARISON OF HCM PHENOTYPE AND OUTCOMES

of

variants

previously

commonly identiﬁed in MYH7 (n ¼ 76 [43.4%]) or

BY AGE OF PRESENTATION. Table 1 compares the

MYBPC3 (n ¼ 65 [37.1%]) and are described in Table 2.

clinical characteristics and outcomes of this cohort

Eleven patients (5.9%) were compound heterozygous

with 568 patients presenting after 12 years. Those

or homozygous for disease-causing variants (Table 2,

presenting between 1 and <12 years were less likely to

Supplemental Table 3). Eleven patients had variants in

have family histories of SCD (n ¼ 67 [10.5%] vs n ¼ 81

nonsarcomeric genes that were considered disease

[14.3%]; P ¼ 0.046) or to report unexplained syncope

causing (P/LP): JPH2 (n ¼ 4), PRKAG2 (n ¼ 2), Desmin
(n ¼ 2), FHOD3 (n ¼ 1), KRAS (n ¼ 1), and RAF1 (n ¼ 1).
Patients with P/LP variants were more likely to have
family histories of HCM (n ¼ 131 [71.2%] vs n ¼ 54

(n ¼ 39 [6.1%] vs n ¼ 70 [12.3%]; P < 0.001). The degree of LV hypertrophy at baseline did not differ, but
a higher proportion of patients aged 1-<12 years had
LVOTO (n ¼ 145 [27.2%] vs n ¼ 82 [16.1%]; P < 0.001).

[40.9%]; P < 0.001) but did not otherwise differ in

During follow-up, a higher proportion of patients

baseline characteristics (Supplemental Tables 4 and 5).

aged 1-<12 years underwent myectomy (n ¼ 67

OUTCOMES IN PATIENTS DIAGNOSED BETWEEN 1
AND <12 YEARS. The median length of follow-up was

5.6 years (IQR: 2.3-10 years), during which 67 patients
(10.5%) underwent LV septal myectomy, 21 (3.4%)
required pacemaker implantation, and 148 (23.3%)
underwent ICD implantation for primary (n ¼ 121
[81.8%]) or secondary (n ¼ 21 [14.2%]) prevention. Two
patients required pacemakers following LV septal
myectomy for postoperative atrioventricular node
block. Forty-two patients (6.6%) died, of which 31
deaths (4.9%) were due to SCD, 5 (0.8%) to heart failure, 3 (0.5%) to other cardiovascular causes, 1 (0.2%) to
a noncardiovascular cause, and 2 (0.3%) to unknown
causes. Twenty-one patients (3.3%) underwent cardiac
transplantation. The median age at the time of death or
cardiac transplantation was 12.9 years (IQR: 10.3-16.5
years; range: 1.0-49.2 years) (Figure 2A). The overall
annual incidence of mortality or cardiac transplantation was 1.41% (95% CI: 1.10%-1.81%) (Figure 1A).
On multivariable analysis, the presence of heart failure
symptoms, increasing left atrial diameter z-score, and
the absence of a disease-causing variant on genetic
testing were associated with reaching the mortality or
transplantation endpoint (Supplemental Table 6).
Sixty-nine

patients

(10.8%)

experienced

life-

[10.5%] vs n ¼ 41 [7.2%]; P ¼ 0.045) but a lower proportion received primary prevention ICDs (n ¼ 121
[18.9%] vs n ¼ 171 [30.1%]; P ¼ 0.041). Five-year
transplantation-free survival (93.6% [95% CI: 90.9%95.5%] in those 1-<12 years of age vs 93.9% [95% CI:
97.1%-99.2%] in those $12 years of age; P ¼ 0.750) and
cause of death did not differ between the 2 groups
(Central Illustration). Time from presentation to death
or cardiac transplantation did not differ by age group,
meaning that those presenting before 12 years of age
had a younger median age of death or cardiac transplantation (12.9 vs 18.3 years; P < 0.001) (Figure 2A).
The

annual

incidence

of

life-threatening

arrhythmic events did not differ between the groups
(1.52 [95% CI: 1.20-1.93] vs 1.76 [95% CI: 1.27-2.26];
P ¼ 0.447). SCD and resuscitated cardiac arrest were
more frequent in younger patients (4.7% vs 3.9% and
2.7% vs 1.6%, respectively), but this was not statistically signiﬁcant (P ¼ 0.104) (Figure 2B). Time from
diagnosis to a life-threatening arrhythmic event did
not differ signiﬁcantly by age of presentation,
meaning that those presenting before 12 years of age
experienced events at a younger median age (13.9
years vs 18.7 years; P < 0.001).

DISCUSSION

threatening arrhythmic events: SCD (n ¼ 31 [4.9%]),
resuscitated cardiac arrest (n ¼ 17 [2.7%]), appropriate

To our knowledge, this study is the ﬁrst systematic

ICD therapy (n ¼ 14 [2.2%]), or sustained VT with

description of early childhood–onset HCM. The
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T A B L E 2 Disease-Causing Variants Identiﬁed on Genetic Testing

in Preadolescent and Adolescent Hypertrophic Cardiomyopathy
1-<12 y (n ¼ 186)

$12 y (n ¼ 151)

139 (74.7)

109 (72.2)

Single variant
Thick ﬁlament

disease severity has not been previously investigated.4,6,8,26 In this study, one-ﬁfth of children with
preadolescent childhood HCM were symptomatic at
baseline, and the cardiac phenotype was variable,
including severe hypertrophy, LVOTO, and lifethreatening ventricular arrhythmias occurring dur-

MYBPC3

64

59

MYH7

75

50

ing follow-up. This is comparable with previous

25 (13.4)

33 (21.9)

population studies with unselected childhood dis-

ACTC

5

4

ease. 7,27,28 Although the proportion of patients with

MYL2

4

6

heart failure symptoms did not differ by age, younger

MYL3

1

0

patients were less likely to report unexplained syn-

TPM1

7

8

TNNI3

4

8

TNNC1

1

0

TNNT2

3

6

children. However, it may also suggest age-related

FLNC

0

1

differences

11 (5.9)

4 (2.6)

explained by differences in phenotype. The degree of

Thin ﬁlament

Nonsarcomeric

cope. This could be due to difﬁculties in distinguishing the cause of syncopal events in young
in

patient-reported

symptoms

not

JPH2

4

0

hypertrophy was not signiﬁcantly different between

KRAS

1

0

the 2 groups, but a higher proportion of preadolescent

PRKAG2

2

2

patients had LVOTO, and an important minority (6%)

RAF1

1

1

DES

2

1

FHOD3

1

0

had severe obstruction (gradient $90 mm Hg). We
speculate that this could be explained by undiagnosed

$2 variants

nonsarcomeric

disease,

which

is

more

commonly associated with LVOTO and typically pre-

MYBPC3 (P) þ TPM1 (P)

1

MYBPC3 (P) þ MYH7 (LP)

2

1

sents at a younger age.29 However, as the difference

MYBPC3 (P) þ MYBPC3 (P)

1

1

persisted in subgroup analysis of patients with iden-

MYH7 (P) þ MYH7 (LP)

1

DES (P) þ MYH7 (LP)

1

MYBPC3 (P) þ MYBPC3 (LP)

2

MYBPC3 (P) þ TNNT2 (P)

1

MYH7 (P) þ TNNT2 (P)

2

MYBPC3 (P) þ MYH7 (P)

1

MYBPC3 (P) þ DMD (LP)

1

tiﬁed sarcomeric disease-causing variants, it is more
likely that age-related differences in phenotype
expression of sarcomeric disease exist. The progression or development of LVOTO in childhood disease is
poorly understood, and future studies using serial
clinical data are required to investigate the changing

MYH7 (LP) þ MYH7 (LP)

1

burden of LVOTO during childhood, as well as the
effect of surgical and pharmacologic septal reduction

Values are n (%) or n.

strategies on prognosis.

LP ¼ likely pathogenic; P ¼ pathogenic.

GENETICS OF PREADOLESCENT HCM. Recent data

ﬁndings highlight that young patients have a com-

have suggested a higher yield of genetic testing for
sarcomere protein gene mutations in childhood-onset

parable symptom burden and long-term outcomes as

HCM (1-18 years of age) compared with adult cohorts.5

those

(Central

Genetic testing was not performed systematically in

Illustration), with the implication that even the

our cohort, and it was therefore beyond the scope of

youngest children with HCM may beneﬁt from similar

this study to investigate the yield of genetic testing.

management strategies and novel therapeutic ap-

Nonetheless, one strength of this study is that genetic

proaches as used in older patients with HCM.

testing information was available for more than one-

PHENOTYPE OF PREADOLESCENT HCM. Sarcomeric

half of the cohort, identifying disease-causing vari-

HCM has historically been considered a disease of

ants in more than 50%. This suggests that the yield of

adolescence or early adulthood, yet more recent

genetic testing in preadolescent disease is similarly

studies have suggested that disease penetrance dur-

high and conﬁrms the contribution of sarcomeric

ing childhood may be higher than previously recog-

disease to early childhood–onset disease.1,2,30 A

nized.

presenting

20-22

later

in

childhood

Nonetheless, it remains a rare disease,

disease-causing variant was more likely to be identi-

with an estimated overall incidence of <0.5 per

ﬁed if there was a family history of HCM at baseline,

100,000 live births.23-25 The phenotype of non-

as has been reported in previous adult and childhood

syndromic childhood HCM is recognized to be highly

cohorts.5,31-33 In agreement with previous childhood

variable, but whether age at presentation inﬂuences

reports, P/LP variants were most commonly identiﬁed

1991
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F I G U R E 1 Age at Time of Death or Transplantation and Life-Threatening Arrhythmic Events
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≥12 Years

Patients presenting at 1-<12 years of age experienced adverse events at a younger age: (A) death or cardiac transplantation and (B) lifethreatening arrhythmic events.

in MYH7 and MYBPC3. 5 Although compound hetero-

undiagnosed syndromic disease but may also support

zygote or homozygote sarcomeric variants were more

the role of nonsarcomeric variants contributing to

common in the preadolescent group, this remained

disease phenotype in children with clinically non-

relatively rare (6%), which suggests that the majority

syndromic disease. 34

of HCM presenting in childhood is caused by single

IMPACT OF AGE ON THE OUTCOMES OF PREADOLESCENT

high-impact gene variants. A small number of pa-

HCM. Outcomes during childhood for most patients

tients had disease-causing variants identiﬁed in

with

nonsarcomeric protein genes. This could suggest

recent

childhood-onset
data

from

HCM

SHaRE

are

good,4,6,27

(Sarcomeric

but

Human
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F I G U R E 2 Cumulative Incidence of Death or Transplantation and Life-Threatening Arrhythmic Events
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The cumulative incidence was similar in those presenting at 1-<12 years of age and $12 years of age for (A) death or cardiac transplantation
(P ¼ 0.447) and (B) life-threatening arrhythmic events (P ¼ 0.104).

Cardiomyopathy Registry) have highlighted the sig-

childhood, these events occurred at a younger age,

niﬁcant morbidity and mortality associated with

and three-quarters took place before 20 years of age.

early-onset disease, with more than one-ﬁfth expe-

Increasing age at presentation was associated with a

riencing adverse cardiac events within 10 years of

higher risk for mortality or cardiac transplantation

diagnosis.4-6,26,35 In this study, the incidence of

on univariate analysis, but this did not remain sig-

death or cardiac transplantation was similar for

niﬁcant on multivariate analysis. The causes of

those presenting before 12 years of age and in later

death were similar in both groups, with SCD

childhood,

remaining the most frequent cause regardless of age

but

for

those

presenting

earlier

in

1993

1994
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C E NT R AL IL L U STR AT IO N Clinical Characteristics and Outcomes of Early-Onset Childhood
Hypertrophic Cardiomyopathy

639 patients diagnosed with HCM 1-<12 years
MLVWT z-score 8.7
(IQR: 5.3-14.4)
27% LVOT obstruction

21% heart failure symptoms

High symptom burden
Variable cardiac phenotype

39% cardiac medications
69 (10.8%) had a life-threatening
arrhythmic event

42 (6.6%) patients died
Compared to 568 diagnosed ≥12 years

Annual Incidence of Death or Cardiac
Transplant Did Not Differ by Age

Annual Incidence of Life-Threatening
Arrhythmic Events Did Not Differ by Age

1-<12 Years

1-<12 Years

≥12 Years

≥12 Years

0

20
40
60
80
100
Cause of Death or Transplant (%)
SCD
Other CV
Unknown

0

20
40
60
80
100
Type of Life-Threatening Arrhythmia (%)
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Appropriate ICD
Therapy

Resuscitated Cardiac
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Sustained VT

• SCD the most common cause of mortality
regardless of age

• A higher proportion of young patients
experienced sudden death or a resuscitated
arrest

• Death or transplant occurred at a younger age

• Life-threatening arrhythmic events occurred at a
younger age

Norrish G, et al. J Am Coll Cardiol. 2022;79(20):1986–1997.

Children presenting at 1-<12 years of age have comparable outcomes as those presenting later in childhood but experience adverse events (death, cardiac transplantation,
or life-threatening arrhythmias) at a younger age. CV ¼ cardiovascular; LVOT ¼ left ventricular outﬂow tract; MLVWT ¼ maximal left ventricular wall thickness.

of presentation, but a higher proportion of preado-

occurred in infancy, an age range excluded from

lescent patients underwent cardiac transplantation.

this study.27

This is in contrast to a recent North American study,

Children are recognized to have a higher incidence

which found that non-SCD death and transplantation

of arrhythmic events compared with adult patients,

occurred more frequently in those diagnosed before

but the relationship between age and risk remains

5 years of age, although the majority of these events

unclear.8,11,27,36,37 In this study, the overall incidence
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of arrhythmic events was similar for those presenting

following presentation with symptoms, incidentally

prior to or during adolescence, but there was a trend

or through family screening, with the implication that

toward a higher prevalence of SCD and resuscitated

the timing of HCM diagnosis may be signiﬁcantly

cardiac arrest rather than appropriate ICD therapies in

determined by local health care screening patterns.4

the younger age group. Patients presenting before 12

It is plausible that symptomatic patients, who may

years of age were less likely to undergo ICD implan-

have phenotypically more severe disease and worse

tation during follow-up but were more likely to

outcomes, could present at a younger age, intro-

require ICD implantation for secondary prophylaxis

ducing bias to the analysis. Data on reason for pre-

following a life-threatening arrhythmia. This could

sentation were not collected in this cohort, although a

suggest a difference in clinicians’ perception of risk

similar proportion were symptomatic (heart failure

and subsequent management for those presenting at

symptoms or syncope) at baseline and had family

a younger age, as well as reﬂecting technical difﬁ-

histories of HCM in both age groups. The exclusion of

culties in implanting ICDs in small patients. 38 Of note,

patients presenting with out-of-hospital ventricular

no patients experienced events before 5 years of age,

ﬁbrillation arrest could have further biased the re-

which could suggest that the very young patients, in

sults toward patients with a less severe disease

whom device implantation may represent a technical

phenotype. However, a previous national cohort

challenge, may be less likely to beneﬁt from ICD im-

study of childhood HCM from United Kingdom has

plantation. The time to a life-threatening arrhythmic

reported that this is a rare (<4%) reason for presen-

event did not differ by age of presentation, and

tation during childhood. 4 As sudden death is a rare

arrhythmic events occurred at a younger age in those

event, a composite deﬁnition of life-threatening ar-

presenting in preadolescence. This is in contrast to

rhythmias was used for this study, which includes

ﬁndings reported by Miron et al,27 in which the fre-

appropriate ICD therapies. This is in keeping with

quency of arrhythmic events was highest during

previous

adolescent years regardless of age of diagnosis. Our

HCM,11,27,36,39 but it is plausible that not all appro-

understanding of the interaction among age at pre-

priate therapies would have necessarily resulted in

sentation, current age, and risk stratiﬁcation remains

sudden death untreated. Genetic testing was not

incomplete, and recently published pediatric risk

performed systematically in this cohort, therefore it is

models have differed in their treatment of age at

beyond the scope of this study to investigate the yield

presentation

of

as

a

risk

factor

for

arrhythmic

events.11,27 In previous analysis of this dataset,

studies

genetic

in

testing

adults

in

and

children

preadolescent

with

non-

syndromic HCM.

including age as a predictor variable did not improve
the ability to predict arrhythmic events (HCM RiskKids).11 In contrast, an alternative North American
risk model reported that increasing age was associated with an increasing risk for arrhythmic events.27

CONCLUSIONS
In this retrospective study, childhood HCM presenting before 12 years of age was associated with a

Further exploration of the relationship is needed,

comparable symptom burden and cardiac phenotype

but the data from this study highlight that all child-

as in patients presenting later in adolescence. Long-

hood patients are at risk for arrhythmic events and

term outcomes including mortality did not differ by

stress the importance of risk stratiﬁcation as a

age of presentation, but those presenting before 12

cornerstone of clinical care.

years of age experienced adverse events at a younger

STUDY LIMITATIONS. This study had inherent limi-

tations due to its multicenter and retrospective
design, including missing data and incomplete
recruitment of eligible patients. Variations in clinical
assessment and patient management are inevitable,
as patients were recruited from multiple centers and
different geographic locations. Previous analysis of
this cohort, however, has shown no difference in
outcomes by era of presentation, which may be
explained by no signiﬁcant change in management

age. Patients diagnosed before 12 years of age experienced life-threatening arrhythmias at the same rate
as those presenting during adolescence but were less
likely to receive primary prevention ICDs. This study
supports the notion that preadolescent patients
should not be considered a distinct entity for risk
stratiﬁcation and that similar management strategies
as used in older patients with HCM should be used.
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