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What to make of studies that agree to disagree
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In the United States alone, 6.4 million children received a
diagnosis of attention-deficit/hyperactivity disorder (ADHD)
in 2011. Of these, 3.5 million received a stimulant drug, typically
methylphenidate.1 In addition, there is off label use of stimulants
for milder attention problems. The cardiac safety of stimulants,
which are known to slightly raise blood pressure and accelerate
the heart rate, has been hotly debated as case reports,2 and
conflicting evidence has emerged over time.3

A linked paper by Shin and colleagues (doi:10.1136/bmj.i2550)
reports on data from the first case only study of cardiovascular
risk with methylphenidate.4 Using the South Korea National
Health Insurance Database, the authors extracted data on 1224
cases of adverse cardiac events from a population of 114 647
children and young people aged 17 or younger and newly treated
with methylphenidate at any time in 2008-11. There were 864
patients with arrhythmias, 396 with hypertension, 52 with
myocardial infarctions, 67 with stroke, and 44 with heart failure.
The authors asked whether these events were more likely to
occur in the first two months (and even smaller intervals) of
methylphenidate use than in periods of non-use.
Cases of arrhythmia were 61% more likely to have occurred
during the first two months of use than other periods of non-use
(incidence rate ratio 1.61, 95% confidence interval 1.48 to 1.74,
indicating that the increase in risk could lie between 48% and
74%), and risk was even higher in the first three days of use
(2.01, 1.74 to 2.31). The risk was increased for children taking
doses above and below 27 mg—a moderate dose—and was
more pronounced among children who received healthcare for
congenital heart disease in the six months before starting
methylphenidate (3.49, 2.33 to 5.22). An increased risk for
myocardial infarction appeared after the first week of treatment
(2.50, 1.49 to 4.20) and persisted over two months. Cases of
hypertension, ischemic stroke, and heart failure did not seem
to be over-represented in the two months after the start of
treatment with methylphenidate.
At first glance, these new data seem at odds with results from
cohort studies in US Medicaid and private health insurance
databases.5-7 Large analyses of over 200 000 children with a
diagnosis of ADHD found no difference in rates of adverse

cardiovascular events in children who started taking
methylphenidate compared with those who did not, regardless
of whether children with pre-existing cardiovascular disease
were included. While potential biases in either design could
explain the discrepancy, it must also be noted that the case only
study here and the earlier cohort studies ask different questions.
The cohort studies ask about “cumulative effects,”—that is, did
cardiovascular events occur more often among those who started
taking methylphenidate than among those who did not? In
contrast, the case only study asks about “triggering
effects,”—that is, did patients experience an adverse
cardiovascular event near the start of their drug treatment more
often than during other periods, either before starting
methylphenidate or after stopping it.8 As the authors say, their
study asks “why now?” not “why me?”9

Implicitly, the triggering effect reported by Shin and colleagues
concerns children with a high risk of serious cardiovascular
events. Indeed, their participants differed from those in the
cohort studies. Among those with arrhythmia, there was about
five times the prevalence of congenital heart disease (5% v
0.8%) and two and a half times the prevalence of use of
antipsychotics (13% v 5%). Antipsychotic drugs can prolong
the QTc interval, which, in rare circumstances, can lead to an
unstable arrhythmia and sudden death.
It is difficult to characterize the absolute risk in a case only
study design. But in a population based study of children
surgically treated for a congenital heart defect, the annual rate
of sudden cardiac death over 20 years ranged from one case per
454 children to one case per 7154 children, depending on the
type of defect.10 The findings of Shin and colleagues suggest
that, among this subgroup, the rate could be increased up to
threefold during the first few days of methylphenidate use, as
the drug is associated with a threefold increased risk of
arrhythmia in children with congenital heart disease. In the
average child, the risk of serious cardiovascular events is
extremely small (3 per 100 000) and any absolute increase
associated with methylphenidate is also likely to be small.
Regulatory labeling and treatment guidelines for stimulants
express caution for use in children with personal or familial
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history of cardiovascular disease and call for routine monitoring
of blood pressure.11 12 The study by Shin and colleagues
underscores the need to consider the severity of ADHD
symptoms and the option of non-stimulants for children with
high cardiovascular risk, to avoid uses that are entirely off label,
and to closely monitor patients for whom stimulants are critical
for their wellbeing and development.
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