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EDITORIAL COMMENT

Clockwork and Arrhythmias in
Catecholaminergic Polymorphic
Ventricular Tachycardia*
Steven A. Lubitz, MD, MPHa,b
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F I G U R E 1 Time of Day and Ventricular Arrhythmia Risk

in Patients With Catecholaminergic Polymorphic
Ventricular Tachycardia

Daily Arrhythmia Timing in CPVT

testing, and 7 were inferred by cardiac arrests.
Arrhythmias were more common during waking
hours than sleeping hours (Figure 1). Among waking
hours, there was a 2.5-fold increased odds of ventricular arrhythmias occurring in the afternoon
compared to the morning and nearly 3-fold increased
odds in the evening. Exercise test results were more
likely to be positive if performed in the afternoon
than in the morning. Interestingly, no signiﬁcant
differences in risk of arrhythmias were observed
during weekdays versus weekends or season.
What are the implications of the current results?
Should patients suspected of having CPVT undergo
exercise testing in the afternoon to maximize diagnostic yield? Should medication therapy be augmented
to minimize arrhythmias in the afternoon and evening? Should activity restriction be emphasized with
particular importance during certain times of day?
Each of these clinical questions is predicated on a
causal relation between time of day and arrhythmia.
Although the current study provides a greater
understanding of the epidemiology of CPVT-related
ventricular arrhythmia, the observational and retrospective design limits causal inferences related to the
pathogenesis of arrhythmias in patients with CPVT.
For example, it is possible that the ﬁndings observed
in this study could be confounded by the kinetics of
pharmacologic therapy (i.e., medications may wear
off in the afternoon and evening), the type of physical
activity performed in the afternoon and evening, the
high-risk sample of patients included, the nonrandom
missingness of data given the retrospective nature or
other factors that are either difﬁcult to account for
or which were not measured. Nevertheless, the
current study shines a spotlight on areas in need of
future examination in either randomized controlled
experiments or in prospective protocols with uniform
physical

activity

counseling,

ascertainment

of

exposures, and endpoints. The current study also
highlights, once again, the value of multicenter
collaborations in the ﬁeld of inherited arrhythmia
research, a cornerstone of investigation that has
successfully yielded important clinical insights into
these conditions for decades.
Counseling patients with CPVT presents substantive clinical challenges, particularly because the
condition

usually

presents

during

childhood,

adolescence, or young adulthood, the years of life
during which patients are typically very active.
The risk of ventricular arrhythmia according to time of day is

Such discussions entail hard conversations about

displayed with higher risk indicated by a darker orange color.

avoidance of competitive athletics and parameters

Risk values are projected onto clocks for illustrative purposes and

around which physical activity can reasonably be

are conceptually informed from the results of the current study.

pursued (14), the importance of medication adherence, and the potential tradeoffs of a long-term
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sedentary lifestyle that can occur with activity
restriction. Given the substantial risks that patients
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