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Hypertrophic cardiomyopathy (HCM) is a genetically transmitted cardiac disease, 

characterized by increased left ventricular (LV) wall thickness in the absence of abnormal 

loading conditions 1. The estimated prevalence of HCM is approximately 1 per 500 in the 

general population 2, with a diverse clinical course including heart failure and sudden 

cardiac arrest (SCA), but also asymptomatic survival to normal life expectancy 3. SCA due 

to ventricular arrhythmias is a major cause of mortality in young and middle-aged HCM 

patients 4. With modern management strategies, including implantable cardioverter-

defibrillator (ICD) therapy for high-risk individuals, contemporary disease-related mortality 

has been reported to be around 0.5% annually 4. These estimates are derived from several 

HCM patient registries, representing a somewhat selected patient population. However, the 

absence of symptoms causes HCM to remain undetected in a large proportion of patients. 

Since little data exist on the burden of HCM-related SCA in the community, in the present 

study we assessed the incidence and characteristics of HCM-related SCA in the young and 

middle-aged general population, from the ongoing Oregon Sudden Unexpected Death Study 

(Oregon SUDS). This study was approved by the Institutional Review boards of Cedars-

Sinai Medical Center, Oregon Health and Science University, and all participating hospitals.

The Oregon SUDS uses multiple-source ascertainment to prospectively identify all cases of 

out-of-hospital SCA occurring in the Portland, Oregon, metropolitan area (catchment 

population approximately one million) 5. All existing medical information, including 

emergency medical services reports, patient’s lifetime clinical records, death certificates and 

autopsy reports, were obtained for each case. Subjects included in the present study were 5–

59 years of age. Due to the likely low burden of HCM-related SCA in the elderly 3, and 

increasing difficulties in differentiating HCM from secondary LV hypertrophy, our study did 

not include patients ≥60 years of age. Diagnosis of HCM was based on echocardiography or 

autopsy reports. As recommended in the current guidelines 1, echocardiographic left 

ventricle (LV) wall thickness ≥15mm without a secondary cause such as aortic stenosis or 
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hypertension was used to diagnose HCM. In autopsied patients, significant unexplained LV 

hypertrophy ≥17mm with histological evidence of HCM, or characteristic asymmetric LV 

hypertrophy was required for HCM diagnosis. For comparisons between clinical and 

demographic characteristics of HCM and other SCA cases, independent samples t-test and 

Pearson’s chi-squared test were used. For calculation of SCA incidence rates, the analysis 

was limited to data collected from Portland’s Multnomah County (average 5–59-year-old 

population 547,570). For the subgroup of SCA patients without significant SCA-

comorbidities diagnosed prior to arrest, and no autopsy or lifetime echocardiography data 

available, the incidence of HCM was imputed based on prevalence of HCM detected by 

echocardiography and autopsy (Figure).

Between 2002–15, 1436 SCAs were identified in subjects aged 5–59 years (mean age 

47.8±10.4 years; 75.0% male), including 154 patients (10.7%) who survived to hospital 

discharge. Echocardiography had been performed on 386 subjects (26.9%) and 477 (33.2%) 

underwent autopsy. After a detailed review, 46 cases were identified as HCM-related SCA. 

89% of HCM cases were male, and compared to other SCA cases, they were >10 years 

younger (36.9±13.2 vs. 48.1±10.1 years; p<0.001) and had significantly fewer cardiac risk 

factors and comorbidities. 73% of HCM cases presented with ventricular tachycardia or 

fibrillation at the time of arrest compared to only 49% of other SCA cases (p=0.009). 

Among HCM patients, 15 (33%) of the cardiac arrests occurred during or immediately after 

vigorous physical activity; 20 (43%) occurred during routine daily activities and 11 (24%) at 

rest or during sleep. For 37 (80%) patients, HCM diagnosis was made only at autopsy, with 

a mean wall thickness of 24±6 mm. Of HCM patients, 72% had isolated septal hypertrophy, 

and the remainder presented with concentric, apical or free wall hypertrophy.

Overall, HCM-related SCA comprised 3.2% of all SCAs among the young and middle-aged 

population (10.2% among 5–34-year-old; 2.2% among 35–59-year-old). Among those who 

underwent echocardiography or autopsy, HCM-related SCA comprised 5.5% (46/844) of 

overall SCA. After imputing for SCA cases for whom autopsy or echocardiography was not 

available, the estimated incidence for HCM-related SCA was 0.5–0.6 per 100,000 

inhabitants (Figure). Given the estimated prevalence of HCM in the community (1:500) 2, 

the annual SCA incidence in this unselected HCM patient population that was mostly 

undiagnosed during their lifetime, would be 0.2–0.3%.

In summary, HCM was responsible for 1 in 30 SCAs in the young and middle-aged general 

population, which translated to an annual SCA incidence of 0.2–0.3% among unselected 

HCM patients in the community. In the large majority of SCA cases, the diagnosis of HCM 

was missed prior to their cardiac arrest. However, the low estimated rate of SCA in young 

and middle-aged HCM patients demonstrates the relatively benign course of the disease in 

the vast majority of affected individuals.
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Figure. 
Flowchart for determination of HCM-related SCA and estimation of incidence in the general 

population. HCM was documented in 3.2% of all SCA cases, and in 5.5% of those who 

underwent echocardiography or autopsy.
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