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Heart rate variability is a weak predictor of sudden death in
children and young patients with hypertrophic
cardiomyopathy
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H
ypertrophic cardiomyopathy (HCM) carries a relatively
high risk of sudden death, particularly in young people.1 2

To date, the clinical significance of heart rate variability
(HRV) in patients with HCM is still controversial.3 4 Our study
aimed to analyse HRV in a relatively large cohort of children
and young patients with HCM, and to assess potential
correlations with clinical markers of sudden death.

METHODS
In all, 53 patients diagnosed with HCM between the ages of 18
and 40 years and body surface area-matched controls were
included in this study. The diagnosis of HCM was based on
echocardiographic evidence of increased wall thickness, 2
standard deviations (SD) or more compared with age, sex
and body surface area-matched people. Maximal ventricular
wall thickness (MWT) was defined as the greatest thickness in
any segment and measured as the absolute value and as Z
score. At the time of the study, age of patients ranged from 1 to
220 months (mean 75.6 (SD 73.7)). Patients with HCM
underwent physical examination, rest electrocardiography,
conventional echocardiography, exercise test and 24-h Holter
electrocardiography. HRV time-domain analysis included the
following indices: SD from the mean of the normal relative risk
(RR) intervals; SD of 5-min mean RR intervals; the mean of 5-
min SDs of RR intervals; square root of the mean squared
differences of successive RR intervals; the portion of adjacent
RR intervals .50 ms different; spectral power 24 h; minimum
spectral power and maximum spectral power. HRV frequency-
domain analysis allowed the identification of a low-frequency
component (LF, ms) and high-frequency peak centred around
the respiratory frequency (HF, ms), and their ratio (LF/HF).

Data were expressed as mean (SD). Differences between
continuous and categorical variables were assessed by unpaired
Student’s t test and the x2 test, respectively. Significant results
were verified using the non-parametric Mann–Whitney U test
when appropriate. A logistic regression analysis evaluated
independent predictors of fatal events. Differences were
considered to be significant at p,0.05.

RESULTS
Both spectral and time-domain analysis were significantly
impaired in patients with HCM compared with controls. HRV
indices were reduced in patients with syncope (n = 9; mean
(SD) minimum spectral power 1340 (10836) v 2616 (1419),
p = 0.005) and in patients with non-sustained ventricular
tachycardia (NSVT; n = 7; spectral power 24 h 3427 (1991) v
5223 (2989), p = 0.04; minimum spectral power 1451 (1144) v
2730 (1597), p = 0.03; maximum spectral power 6913 (4497) v
11468 (7388), p = 0.04; LH:HF 2.49 (1.52) v 4.39 (2.4),
p = 0.01). We found a correlation between the MWT Z score

and SD from the mean of the normal RR intervals at 24 h
(p = 0.008; R = 0.36, R2 = 0.12), SD of 5-min mean RR intervals
(p = 0.026; R = 0.30, R2 = 0.09), standard deviations of all
normal to normal intervals (p = 0.001; R = 0.49, R2 = 0.24),
square root of the mean squared differences of successive RR
intervals (p = 0.005; R = 0.37, R2 = 0.14), portion of adjacent
RR intervals .50 ms different (p = 0.027; R = 0.30, R2 = 0.09)
and maximum spectral power (p = 0.034; R = 0.51, R2 = 0.26),
LF (p = 0.007; R = 0.41, R2 = 0.17).

During the follow-up (mean 5 (2) years), five (9%) patients
had a fatal event: two patients had sudden death and three
patients had cardiac arrest. Patients with fatal events showed
increased mean (SD) MWT Z score (10.2 (3.2) v 6.2 (3.4),
p = 0.01), higher prevalence of syncopal events (60% v 12.5%,
p = 0.006), ST abnormalities (80% v 31%, p = 0.03), NSVT (60%
v 8%, p = 0.001) and increased LF:HF (4.3 (1.7) v 2.6 (1.6),
p = 0.04). A logistic multivariate analysis evidenced syncope
(p = 0.02; odds ratio (OR) 3.1, 95% confidence interval (CI) 1.4
to 7.6), MWT Z score (OR 1.36, 95% CI 1.02 to 1.89; p = 0.032)
and NSVT (OR 4.5, 95% CI 2.1 to 11.3; p = 0.008) as
independent predictors of fatal events (fig 1).

DISCUSSION
Sudden death is the most common cause of death in HCM,
particularly in children and young people.1–6 Several risk
markers have been proposed to identify patients with HCM at
high risk to die suddenly.1–5 Interestingly, we found an
abnormal HRV in patients with known risk markers of sudden
death, including syncope, MWT and NSVT. In addition, the
increase in the LF:HF ratio in patients with major cardiac
events may suggest a correlation between increased sympa-
thetic activity and risk of sudden death in patients with HCM.
However, on multivariate logistic regression analysis, syncope,
MWT Z score and NSVT were the only independent predictors
of adverse outcome in our study population. This is in contrast
with previous findings. In a small cohort of children with HCM,
Butera et al3 found a reduced LF:HF in those who died suddenly,
suggesting a cut-off LH:HF value of 1.2 as highly predictive of
sudden death in their cohort. However, the results of this study
are potentially limited by the small number of patients. In
addition, the rate of SD in this study is higher than those
reported in the literature over the past 10 years.6

In conclusion, our study is important because it failed to
confirm a strong association between HRV parameters and a
high risk of adverse outcome in HCM. The main clinical

Abbreviations: HCM, hypertrophic cardiomyopathy; HRV, heart rate
variability; MWT, maximal ventricular wall thickness; NSVT, non-sustained
ventricular tachycardia
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implication is the low predictive value of HRV in risk
stratification of children and young patients with HCM.
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Figure 1 Multivariate risk ratio: clinical predictors of major cardiac events. MWT, maximal wall thickness; NSVT, non-sustained ventricular tachycardia.
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Atrial myxoma

A
60-year-old previously healthy woman presented with
fever and constitutional symptoms for 2 weeks. Initial
cultures were negative. Blood investigations showed

increased erythrocyte sedimentation rate. Chest x ray showed
cardiomegaly with pulmonary congestion. Echocardiogram
(panel A) showed a large cystic mass protruding from the left
atrium into the left ventricle, causing diastolic obstruction of
mitral inflow. The patient underwent emergency surgery to
remove the mass. Operative findings showed a well-circum-
scribed and lobulated mass inside the left atrium with a pedicle
attached to the interatrial septum opposite the fossa ovalis.
Sectioning of the gross specimen (panel B), which measured
about 4.063.0 cm, showed multiple large cysts filled with thin
haemorrhagic fluid and solid blood clot surrounded by soft
gelatinous tissue. Histological examination of the specimen
showed abundant hyaline and myxoid stroma containing small
groups of tumour cells, compatible with the diagnosis of atrial
myxoma.

Intracardiac myxoma is the most frequent benign tumour of
the heart, with the majority located in the left atrium. Most
patients are aged 30–60 years, with female preponderance
observed. As shown by this case, they often present with one or
more effects of a triad of constitutional, obstructive and embolic
manifestations, although some are completely asymptomatic.

Surgical excision of myxomas usually yields excellent long-term
results.
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