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ardiomyopathy (CMP) is a heterogeneous group of 
myocardial diseases with multifactorial etiologies. 
With the development of molecular biologic tech-

niques, there has been remarkable improvement in the under-
standing of the pathophysiology of CMP, and several types of 
CMPs are now regarded as diseases with other causes. CMP 
is still one of the most common diseases requiring cardiac 
transplantation. With improvement of the results of organ 
transplantation and the advances in other therapeutic strategies 
epidemiologic data on CMP are very important.

Several studies have reported on CMP in pediatric age 
groups with regard to incidence and prevalence across ethnic 
groups. We suspect that the results can vary because of the 
heterogeneity of the subgroups of CMP influenced by genetic 
factors. Accordingly, the clinical characteristics and results 

on CMPs reported in Asia are somewhat different from those 
of other ethnic groups. Furthermore, many patients with idio-
pathic CMPs are initially diagnosed in pediatric age groups, 
so studies of pediatric primary CMPs are considered very 
important.

To date, a few studies have reported on idiopathic CMPs 
in several ethnic groups, with even fewer in Asian pediatric 
age groups. Therefore, the aim of the present study was to 
assess the clinical features and epidemiologic data of Korean 
children with primary CMPs.

Methods
Subjects
As a retrospective epidemiologic study, medical records of 
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Background:  Idiopathic cardiomyopathies (CMPs) are an important heterogeneous group of diseases. With the 
advance of therapeutic strategies, epidemiologic data on CMP have become very important, but only a few have 
been reported  in Asian children. We conducted a retrospective epidemiologic study of primary CMP in Korean 
children.

Methods and Results:  Using  a  multicenter  survey,  we  studied  primary  CMP  among  Korean  children  from   
January 1998 to December 2006 based on classification (2006) of CMP by the American Heart Association. A 
total of 277 primary CMP patients were reported from 17 cardiovascular centers. The average annual occurrence 
of new cases of primary CMP was 0.28 per 100,000 Korean children younger than 15 years of age (95% confi-
dence interval (CI) 0.24–0.31). Dilated CMP (DCMP) was 66.43%, hypertrophic CMP (HCMP) 23.47%, restrictive 
CMP (RCMP) 6.50% and others 3.61%. The point prevalence of primary CMP at the end of the study was esti-
mated as 2.11/100,000 (95%CI 1.83–2.43), DCMP 1.39/100,000, HCMP 0.51/100,000, RCMP 0.16/100,000 and 
others 0.04/100,000. Survival rates over 9 years were 69.8% in DCMP, 90.3% in HCMP, and 47.2% in RCMP.

Conclusions:  Recent point prevalence of childhood primary CMP in Korea was estimated as 2.11/100,000. Fur-
ther epidemiologic study with a nationwide survey is necessary.    (Circ J  2011; 75: 2228 – 2234)
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patients ranging in age from the first day of life to 15 years 
presented to pediatric cardiologists with CMPs between  
January 1, 1998 and December 31, 2006 were reviewed in 
17 centers in Korea. Of the potential 289 cases entered into 
the data base collected from replies to the survey, a total of 
277 patients were definitely identified as having primary 
CMPs (143 males, 134 females) during the period between 
1998 and 2006, excluding duplicated data or patients with 
secondary CMPs, inappropriate diagnosis, or endomyocar-
dial fibroelastosis. In this study, patients without autopsy and 
whose initial presentation was sudden cardiac death were not 
included. In addition to 242 newly diagnosed cases, 35 pa-
tients who had been diagnosed before 1998 and who were 
younger than 15 years were also included in calculation of 
the prevalence rate (Table 1).

Eligibility Criteria
For this study, among patients with CMPs, we confined eligi-
ble subjects to those having primary CMPs of which the 
pathologic finding is found mainly in heart muscles. Second-
ary (myocardial involvement as part of a systemic disorder) 
or acquired CMPs, for example, congenital heart disease, 
ischemic CMP, cardiotoxic agent induced CMP, and other 
systemic diseases, including endocrine or metabolic disorders 
affecting myocardial involvement, arrhythmia-induced CMPs, 
and endocardial fibroelastosis, were all excluded in this study. 
Several years ago in Korea, a large number of CMP patients 
in their late teens were initially presented to adult cardiologists. 
As this study covered approximately 10 years, only patients 
younger than 15 years of age at diagnosis were included in 
order to minimize the number of missing potential adolescent 
cases who were taken care of by other physicians or chest 
surgeons, not by pediatric cardiologists.

Included patients should have one of the following: echo-
cardiographic evidence of CMP, including left ventricular 
measurements exceeding 2 SD for age and body surface area, 
an echocardiographic pattern of CMP with localized ventricu-
lar hypertrophy or restrictive CMP, a pathological diagnosis 
of CMP at autopsy or endomyocardial biopsy, or other clini-
cal evidence of CMP provided by pediatric cardiologists. 
Patients in this study were categorized according to con-
temporary definitions and classification of CMP from an 
American Heart Association Scientific Statement from the 
Council on Clinical Cardiology, Heart Failure and Transplan-
tation Committee (2006).1

Statistical Analysis
Average annual occurrences were calculated with the arrhyth-
mic mean of the following: observed new cases with CMP of 
each year divided by the mid-year population in groups of 
the same age and sex among the general Korean population 
for each year between 1998 and 2006. Point prevalence rates 

for each subgroup of CMP were calculated by dividing the 
total number of cases by the number of individuals in the age-
specific population on December 31, 2006. For non-paramet-
ric samples, we used a Wilcoxon rank-sum test for compari-
son of 2 samples and a Kruskal-Wallis test for more than 3 
samples. Adjustment was made in multiple comparisons with 
Bonferroni correction and corrected P values were obtained. 
We obtained information regarding general population from 
data published by the Korean National Statistical Office. The 
95% confidence intervals (CI) were estimated from the Poisson 
distribution. P<0.05 was considered statistically significant.

Results
Incidence and Prevalence of CMP
Among the 277 patients with primary CMPs, dilated CMP 
(DCMP) was the most common and diagnosed in 184 cases 
(66.4%) (94 males, 90 females), hypertrophic CMP (HCMP) 
in 65 (23.5%) (34 males, 31 females), restrictive CMP (RCMP) 
in 18 (6.5%) (10 males, 8 females), and other types of CMP in 
10 (3.6%) (5 ion channelopathies and 5 mitochondrial CMP) 
(Table 1).

The average annual occurrence of new cases of primary 
CMP between 1998 and 2006 was 0.28 per 100,000 popu-
lation (95%CI 0.24–0.31) (Table 2). For each subgroup, 
the average annual occurrence of DCMP was 0.18/100,000 
(95%CI 0.15–0.21), HCMP was 0.07/100,000 (95%CI 0.05–
0.086), RCMP was 0.02/100,000 (95%CI 0.01–0.03) and 
other CMP was 0.01/100,000 (95%CI 0.00–0.02). The annual 
occurrence of new cases of DCMP did not increase annually 
during the study period; however, when the study period was 
divided into 3 parts, the annual occurrence of new cases of 
RCMP showed an increasing trend toward the last 3 years 
(data not shown). The average numbers of patients newly 
diagnosed each year during the study were 81 male and 78 
female patients with DCMP, 30 males and 28 females with 
HCMP, 8 males and 8 females with RCMP, and 4 males and 
5 females with other CMP (Table 2).

On December 31, 2006, the number of patients with pri-
mary CMPs was estimated as 193 of 9,128,397 age-specific 
(<15 years old in 2006) members of the Korean population, 
resulting in a point prevalence of 2.11/100,000 (95CI 1.83–
2.43) (Table 3). For each subgroup, the point prevalence of 
DCMP was 1.39/100,000 (95%CI 1.16–1.66), HCMP was 
0.51/100,000 (95%CI 0.38–0.68), RCMP was 0.16/100,000 
(95%CI 0.09–0.27), and other CMP was 0.04/100,000 (95%CI 
0.01–0.11) (Table 3).

Clinical Characteristics
Among patients with primary CMPs, family history was doc-
umented in 5 cases (2.7%) among 184 patients with DCMP, 
14 cases (21.5%) among 65 patients with HCMP, 1 patient 

Table 1. Clinical Characteristics of Pediatric Patients With CMP

DCMP HCMP RCMP Other CMPs Total patients

No. of patients (%) 184 (66.4%) 65 (23.5%) 18 (6.5%) 10 (3.6%) 277 (100%)

Sex (M/F) 90/94 31/34 8/10 5/5 134/143

 Median age at diagnosis (months) 12.0 (0.0–190.0) 9.0 (0.0–168.0) 49.5 (0.0–180.0) 135.0 (6.0–172.0)

 Family history/total patients  
(% among each subgroup) 5/184 (2.7) 14/65 (21.5) 1/18 (5.6) 3/10 (30.0) 23/277 (8.3)

Fatal cases at the end of study   48 (26.1%) 6 (9.2%)     2 (11.1%)     4 (40.0%)    60 (26.7%)

CMP, cardiomyopathy; DCMP, dilated cardiomyopathy; HCMP, hypertrophic cardiomyopathy; RCMP, restrictive cardiomyopathy.
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(5.6%) among 18 patients with RCMP, and 3 patients (30%) 
among 10 other CMP patients with ion channelopathy (40%) 
and mitochondrial myopathy (20%) (Table 1).

Some primary CMP patients had a history of previous in-
fection within 3 months of diagnosis with CMP and that was 
also found in 32 patients (17.4%) among the patients with 
DCMP, 5 patients (7.7%) with HCMP, and 3 patients (16.7%) 
with RCMP.

Age at diagnosis with CMP differed significantly among 
the 4 types of CMPs (P<0.001) (Figure 1). For each subgroup, 
the median age at diagnosis of DCMP was 12 months (range, 
1 day after birth to 190 months), HCMP 9 months (range, 
1 day after birth to 168 months), RCMP 49.5 months (range, 

Table 2. Average Annual Occurrence of New Cases of Primary CMP in Korean Children 1998–2006

Age Male No./100,000 Female No./100,000 Total Total 
No./100,000

CI

Lower Upper

DCMP

    0–4   61 0.44   55 0.43 116 0.43 0.36 0.52

    5–9   10 0.06   14 0.10   24 0.08 0.05 0.12

    10–14   10 0.06     9 0.06   19 0.06 0.04 0.10

    Total   81 0.18   78 0.19 159 0.18 0.15 0.21

HCMP

    0–4   22 0.16   21 0.17   43 0.16 0.12 0.22

    5–9     1 0.01     1 0.01     2 0.01 0.00 0.02

    10–14     7 0.04     6 0.04   13 0.04 0.02 0.07

    total   30 0.07   28 0.07   58 0.07   0.050   0.086

RCMP

    0–4     5 0.04     4 0.03     9 0.03   0.015   0.064

    5–9     1 0.01     4 0.03     5 0.02 0.01 0.04

    10–14     2 0.01     0 0.00     2 0.01 0.00 0.02

    Total     8 0.02     8 0.02   16 0.02 0.01 0.03

Other CMP*

    0–4     0 0.00     1 0.01     1 0.00 0.00 0.02

    5–9     0 0.00     3 0.02     3 0.01 0.00 0.03

    10–14     4 0.03     1 0.01     5 0.02 0.01 0.04

    Total     4 0.01     5 0.01     9 0.01 0.00 0.02

All CMP

    0–4   88 0.63   81 0.64 169 0.63 0.54 0.73

    5–9   12 0.07   22 0.15   34 0.11 0.08 0.15

    10–14   23 0.15   16 0.11   39 0.13 0.09 0.18

    Total 123 0.27 119 0.29 242 0.28 0.24 0.31

*Includes 5 patients with ion channelopathies (2 with Brugada syndrome, 3 with long QT syndrome (1 KCNQ1; Jervell-
Lange-Nielson syndrome) and 5 patients with mitochondrial myopathies.
CI, confidence interval. Other abbreviations see in Table 1.

Table 3. Point Prevalence of Primary CMP in Korean Children 
on December 31, 2006

Subgroup No. of  
cases

Point  
prevalence/ 

100,000

CI

 Lower Upper

DCMP 127 1.39 1.16 1.66

HCMP   47 0.51 0.38 0.68

RCMP   15 0.16 0.09 0.27

Others     4 0.04 0.01 0.11

Total 193 2.11 1.83 2.43

Age-specific Korean population aged 0 to <15 years at the end 
of 2006 was 9,128,397.
Abbreviations see in Tables 1,2.

Figure 1.    Median ages at diagnosis with primary CMPs were 
significantly  different  with  each  other  in  all  4  subgroups  of 
CMPs (P<0.001). DCMP group was diagnosed significantly 
younger than those of RCMP (Pcor =0.017) and other groups 
(Pcor =0.0012). The HCMP group was also diagnosed younger 
than the other groups (Pcor =0.0048). CMP, cardiomyopathy; 
DCMP, dilated CMP; HCMP, hypertrophic CMP; RCMP, re-
strictive CMP; Others, other types of CMP.
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1 day after birth to 180 months), and other CMP 135.5 months 
(range, 6–172 months). In the Wilcoxon rank sum 2-sample 
test for each pair of subgroups of primary CMPs, age at diag-
nosis with DCMP was significantly younger than the age at 
diagnosis with RCMP (corrected P (Pcor) =0.0174) and not 
with HCMP (Pcor >0.05). Age at diagnosis of HCMP did not 
differ significantly from that of DCMP or RCMP (Pcor >0.05). 
Age of RCMP was significantly older than the age of diagno-
sis with DCMP (Pcor =0.017) and age of other CMP was sig-
nificantly older than those of patients diagnosed with DCMP 
and HCMP (Pcor =0.0012, Pcor =0.0048 each), but not sig-
nificantly different from age of RCMP. A case of RCMP was 
diagnosed with echocardiography during the fetal period.

Initial symptoms of patients with DCMP at the time of 
diagnosis included dyspnea (45.1% of total DCMP cases), 
coughing (42.9%), feeding difficulty (28.8%), dyspnea on ex-
ertion (DOE) (17.4%), poor weight gain (14%), and syncope 
(1%); those of HCMP included dyspnea (32.3%), coughing 
(20.0%), feeding difficulty (18.4%), DOE (7.7%), poor weight 
gain (12.3%), and syncope (4.6%); and those of RCMP in-
cluded dyspnea (55.6%), coughing (33.3%), feeding difficulty 
(16.7%), DOE (33.3%), and poor weight gain (11.1%); none 
of the patients presented with syncope, and other CMP in-
cluded syncope (50.0%), DOE (33.3%), and dyspnea (40.0%).

Asymptomatic patients with DCMP showed initial signs 
of cardiomegaly (64.1% of total DCMP patients), tachy-
pnea (23.4%), murmur (22.8%), arrhythmia (10.9%) and 
cyanosis (7.6%); those with HCMP showed cardiomegaly 
(23.1%), tachypnea (18.4%), murmur (36.9%), arrhythmia 
(3.1%) and cyanosis (4.6%); and those with RCMP showed 
cardiomegaly (61.1% of RCMP patients), tachypnea (22.2%), 
murmur (27.8%), arrhythmia (16.7%) and cyanosis (11.1%) 
(Table 4).

Diagnosis
Among the total number of patients with a primary CMP, 
diagnostic catheterization was performed in 51 cases (18.4%). 
For each subgroup, 27 cases (14.7%) among 184 patients with 
DCMP, 15 cases (23.1%) among 65 patients with HCMP, and 
9 cases (50.0%) among 18 patients with RCMP underwent 
catheterization.

 Endomyocardial biopsy was performed in 33 cases (11.9%) 
of primary CMP patients, and in each subgroup, 23 cases 
(12.5%) (range 2 months to 175 months) of DCMP, 6 cases 
(9.2%) of HCMP, and 5 cases (27.8%) of RCMP patients. 
Among patients with other CMP, 1 patient was diagnosed 
with Jervell-Lange-Nielson syndrome (KCNQ1/11p) on elec-
trophysiologic study. Two patients with mitochondrial myop-
athies each showed MERRF and MELAS.

Treatment
In addition to medical therapy, 3 patients were treated with  
a ventricular assist device (VAD), 2 patients with subaortic 
septal myomectomy, 2 with alcohol ablation for HCMP, and 
1 with an intraaortic balloon pump (IABP); finally, 8 patients 
underwent cardiac transplantation.

Figure 2.    Kaplan-Meier survival curves for the subgroups of 
primary CMPs and log-rank test for survival rates after 1, 2, 5 
and 9 years after being diagnosed within each subgroup of 
CMPs (P=0.017). CMP, cardiomyopathy; DCMP, dilated CMP; 
HCMP,  hypertrophic  CMP;  RCMP,  restrictive  CMP;  Others, 
other types of CMP.

Table 4. Symptoms and Signs of Korean CMP Patients at Initial Presentation

Symptoms* and signs at presentation
No. of patients (%) in subgroup

DCMP (n=184) HCMP (n=65) RCMP (n=18)

Symptomatic patients  
(% among total patients of each subgroup)

    Dyspnea 83 (45.1%) 21 (32.3%) 10 (55.6%)

    Coughing 79 (42.9%) 13 (20.0%)   6 (33.3%)

    Feeding difficulty 53 (28.8%) 12 (18.4%)   3 (16.7%)

    DOE 32 (17.4%) 5 (7.7%)   6 (33.3%)

    Poor weight gain 26 (14.1%)   8 (12.3%)   2 (11.1%)

    Syncope 2 (1.1%) 3 (4.6%)   0 (0.00%)

Asymptomatic patients  
(% among total patients of each subgroup)

    Cardiomegaly 118 (64.1%)　　 15 (23.1%) 11 (61.1%)

    Tachypnea 43 (23.4%) 12 (18.4%)   4 (22.2%)

    Murmur 41 (22.8%) 24 (36.9%)   5 (27.8%)

    Arrhythmia 29 (10.9%) 2 (3.1%)   3 (16.7%)

    Cyanosis 14 (7.6%)　　 3 (4.6%)   2 (11.1%)

*A single patient often had multiple symptoms at presentation.
DOE, dyspnea on exertion. Other abbreviations see in Table 1.
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Cardiac transplantation was performed in 6 patients with 
DCMP and 2 patients with HCMP. There was a case of a sib-
ling with DCMP, both of whom successfully underwent car-
diac transplantation independently within a few years.

Prognosis
At the end of the study, a total of 60 patients (21.7%) with 
primary CMP had died and 217 patients (78.3%) survived. 
A total of 48 patients (26.1%) of DCMP, 6 patients (9.2%) of 
HCMP, 2 patients (11.1%) of RCMP and 4 patients (40.0%) 
of other CMP died. In particular, the mortality of 10 patients 
of other CMP was as high as 25.0% for ion channelopathy 
and 60% for mitochondrial CMP.

The 9-year survival rate was estimated as 69.8% in DCMP, 
90.3% in HCMP, 47.2% in RCMP and 42.0% in other CMP 
patients with ion channelopathy and mitochondrial CMP 
(P=0.017) (Figure 2).

Prognosis with 1-year survival rate of DCMP was 80.2%, 
the 2-year survival rate was 77.7%, the 5-year survival rate 
was 72.6%, and the 9-year survival rate was 69.8% using 
the log-rank test (Figures 2,3). Survival rates at 1, 2, 5 and 
9 years after diagnosis did not differ statistically from each 
other, whether patients were diagnosed with DCMP before 
or after 1 or 2 years of age (P>0.05). The 9-year survival rate 
of HCMP was 90.3% (Figures 2,3), and in all cases of fatal 
HCMP, the period from diagnosis to death was less than 
6 months. Survival rates of HCMP patients did not differ sta-
tistically from each other, whether patients were diagnosed 
before or after 1 or 2 years of age (P>0.05). Regarding RCMP, 
the 9-year survival rate was estimated as 94.4%. The 1-year 
survival rate of other CMP was 78.8%, and the 9-year sur-
vival rate was 42.0%. All of the fatal cases in this group were 
cardiac death within 24 months of diagnosis (Figure 3).

Comparison of the survival rates of children with a family 
history and those of patients without found no statistically 
significant differences between the groups in all CMP sub-
groups of subjects enrolled in this study (data not shown).

Discussion
Because of the multifactorial etiologies, the pathophysiology 
of each subgroup of CMP is not fully understood. Roughly 
every 10 years, a new classification of the category of CMP 
is announced.

In this retrospective study, the eligible criteria were based 
on rigorous definitions of the AHA (2006) on primary CMPs, 
which resulted in a relatively smaller study population than 
expected. In 2000, Cheon et al reported national survey data 
on idiopathic CMP in Korean children during a study period 
between 1988 and 1997, according to WHO classification 
criteria (1995).2 At that time, they reported the total number 
of new patients with CMP for 10 years as 277, rendering the 
average annual incidence as 0.265/100,000, which was very 
similar to our result (n=242), with 0.28/100,000 (1998–2006), 
because of the change in the corresponding age-specific popu-
lation in Korea. Numbers and clinical features of patients in 
each subgroup during both study periods were similar and the 
incidence and prevalence were considered not significantly 
changed.

Primary CMP, previously known as idiopathic CMP, is 
rare and associated with a high prevalence of family history, 
which implies that genetic factors might affect the incidence 
and might explain why the incidence of CMPs in every re-
port vary widely according to the ethnicity of the patients.2–8

Reports on the incidence of primary CMP in pediatric age 
groups are rare and reports on the incidence of primary CMP 
are extremely rare in Asian children. Among Asian countries, 
Korea is uniquely comprised of a relatively homogeneous 
ethnic group, compared with other countries, and it would be 
interesting to study the incidence and prevalence of sub-
groups of CMPs in Korean children.

According to an Australian report on patients younger 
than 10 years of age, the annual incidence was 1.24/100,000 
children, with 314 new cases for 10 years. The number of new 
cases for 10 years in our subjects with primary CMP was 
242, rendering the annual incidence as low as 0.28/100,000 
because of a much larger corresponding age population 

Figure 3.    No  difference  in  survival  rates 
according to timing of diagnosis, whether 
patients had been diagnosed with dilated 
cardiomyopathy  (DCMP)  before  or  after 
infancy (<1 year of age after birth).
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younger than 15 years than in Australia.3
With the exclusion of patients older than 15 years of age, 

a total of 193 patients (0.69% of Korean primary CMP) out 
of a total of 277 patients with primary CMP in Korea at the 
end of survey were included in the calculation of the preva-
lence rate, with the same percentage as that of the Finnish 
report, with 0.69% of total primary CMP patients at the end 
of 1997. However, the age-specific population in Korea at the 
end of 2006 was approximately 7-fold larger than that of the 
Finnish population, which resulted in a much lower preva-
lence rate of Korean CMP patients.6 The point prevalence  
of DCMP on December 31, 2006 was 1.39/100,000 (95%CI 
1.16–1.66) (Table 3), which was very similar to the result  
of Japanese children in 1998, 1.4/100,000 in 10–19-year-old 
Japanese patients with DCMP.7 These findings might imply 
that the prevalence of primary CMP is significantly lower in 
Asian children than in other ethnic groups.

 Age at diagnosis with CMPs differed significantly among 
the 4 types of CMPs (P<0.001). In the Wilcoxon rank sum 
2-sample test for each pair of subgroups of primary CMPs, 
age at diagnosis with DCMP was significantly younger than 
age at diagnosis with RCMP, but not with HCMP.

 In the Australian report on primary CMPs in children 
under the age of 10 years, lymphocytic myocarditis accounted 
for 25 patients out of 62 children with DCMP, which seems 
to be a very high percentage.3 In our study, 17.4% of patients 
with DCMP had a history of prior infection, although not all 
of them had been confirmed with endomyocardial biopsy.

Many patients in our study were already diagnosed with 
primary CMP at an early age and this reflects a change in the 
practices of family care, with children of affected families 
being screened much earlier than before. Usually, HCMP 
does not fully present until adolescence and is rarely seen 
during infancy. Some reports of HCMP include isolated and 
secondary forms of HCMP as well, with variable ages of pa-
tients included, leading to a relatively high annual incidence.9 
In this study, because we confined eligible patients to those 
younger than 15 years, the prevalence of HCMP differs slight-
ly from results in other populations. The annual occurrence of 
new cases of DCMP did not increase during the study period, 
whereas the annual occurrence of new cases of RCMP showed 
an increasing trend toward the last 3 years of the study (data 
not shown). Understanding of RCMP in pediatric patients 
could also have shown improvement over that time.

The familial tendency of HCMP (21.5%) and of other 
types of CMP (30%) with mitochondrial and channelopathy 
(40%) was very high, as predicted; however, the incidence 
of a family history of HCMP in Korean children appears to 
be lower than in Western populations.10,11 According to the 
report by Wilkinson et al regarding pediatric CMP in the USA, 
study of familial isolated CMP demonstrated that children 
with HCMP who underwent metabolic study were 6.4-fold 
as likely to have a causal diagnosis established than patients 
without such testing.12 With advances in genetic study, the 
percentages of CMPs with a familial tendency are expected 
to change in the future.

The mortality of other types of CMP (mitochondrial and 
channelopathy) was very high (40.0%), comprising the over-
all mortality of primary CMP as 26.7%. In particular, some 
cases of these types of CMP were extremely fatal, leading to 
cardiac death within 24 months after diagnosis, as reported 
in other studies.13–17 Regarding the prognosis of patients  
with CMP with or without a family history in prior research  
studies, familial history of sudden death is a well-known risk 
factor for patients with poor prognosis. In this study, com-

parison of the survival curves of each patient belonging to 
each subgroup of CMP regarding family history found no 
statistically significant difference between them. According 
to a recent report on survival of patients with HCMP with  
a family history, multiple family history of sudden death 
was an ominous risk factor with a strong impact.18 However, 
most of the enrolled patients in our study were younger than 
15 years and most of the fatal cases were patients without a 
family history of either CMP or sudden cardiac death. They 
could have been relatively young during the study period to 
draw a conclusion of long-term prognosis or early screening 
of patients with family members with CMP in each sub-
group might have had an impact on the survival of patients 
in pediatric age groups in Korea.

Regarding the therapeutic trials of patients with CMPs, 
among the enrolled patients, 8 patients underwent cardiac 
transplantation, 3 had a VAD and 1 had IABP during the study 
period. A study of the epidemiologic characteristics of idio-
pathic CMP from the pediatric CMP registry in the USA  
revealed that approximately 5% of patients underwent car-
diac transplantation, 2% IABP, 2% ECMO, and 1% VAD; 
however, the medical outcomes in these children did not 
show improvement in the previous several decades.19 There 
have been reports on various therapeutic trials in addition to 
medical therapy of CMP prior to cardiac transplantation.20–22 
Although we could not collect all of the data on CMP patients 
nationwide, the numbers of patients treated with surgical 
mechanical support have shown an increase in recent years 
and these therapeutic trials and experience might have an 
impact on the prognosis of primary CMP in the future. In this 
study, because nationwide data collection was not feasible, 
the prevalence and incidence rate might be underestimated. 
However, most patients from major tertiary centers were  
enrolled in this study and the clinical features should not be 
significantly different from the actual characteristics of pri-
mary CMP in Korea.

Conclusions
In conclusion, the point prevalence of CMP was estimated 
as 2.11/100,000 in this multicenter epidemiologic study of 
childhood primary CMP in Korea. Most DCMP and HCMP 
cases were identified at an early age. Clinical characteristics 
of primary CMP in Korea did not show significant change, 
compared with the results of previous Korean reports, and 
some patients were successfully treated with mechanical sup-
port and cardiac transplantation. Further epidemiologic study 
with a nationwide survey is necessary.
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