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Stimulants for kids with ADHD—
how to proceed safely
A cardiac-focused history and physical exam are 
essential before you write that prescription. But what 
about an EKG? Should you order one—or not? 

PrActIce 
recoMMenDAtIonS

› Complete a thorough, 
cardiac-focused history 
and physical examination 
before starting stimulants 
for attention deficit hyper-
activity disorder (ADHD) in 
a child or adolescent. C

› Avoid using stimulants in 
children or adolescents with 
comorbid conditions associ-
ated with sudden cardiac 
death, including hypertro-
phic cardiomyopathy, long 
QT interval syndrome, and 
preexcitation syndromes 
such as Wolff-Parkinson-
White syndrome.  C

› Monitor all children and 
adolescents who are taking 
stimulants for tachycardia, 
hypertension, palpita-
tions, and chest pain. C

Strength of recommendation (Sor)

  Good-quality patient-oriented 
evidence

  Inconsistent or limited-quality 
patient-oriented evidence

  Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

A

B

C

ONlINe
excluSIve

cASe u A young patient has been struggling in school. his wor-
ried mother, having had several conferences with the child’s 
teachers, brings him to the family physician (fp), where he is 
given a diagnosis of attention deficit hyperactivity disorder 
(ADhD). The fp considers prescribing a stimulant medication, 
but first plans on conducting a more thorough family history 
and exam. She also debates the merits of ordering an electro-
cardiogram (eKG) to screen for conditions that could lead to 
sudden cardiac death. 

if you were caring for this patient, how would you  
proceed?

That’s a good question, given the debate that has sur-
rounded this subject since the US Food and Drug Ad-
ministration (FDA) first learned of 25 cases of sudden 

death that were linked to stimulant medications.1 The majority 
of the cases, which were reported to the FDA’s Adverse Event 
Reporting System between 1999 and 2003, involved amphet-
amines or methylphenidate in patients under the age of 19.1 In 
2008, the American Heart Association (AHA) issued a scientific 
statement advocating that physicians perform a proper family 
history and physical exam that includes blood pressure (BP) 
and an EKG before prescribing a stimulant for children and 
adolescents.2 The inclusion of EKG screening was intended to 
increase the likelihood of identifying patients with potentially 
life-threatening conditions that could lead to sudden cardiac 
death (SCD).2

Not everyone, however, agreed. 
Later that year, the American Academy of Pediatrics (AAP) 

challenged the routine use of EKGs in this screening process, 
citing a lack of evidence between stimulant use and the in-
duction of potentially lethal arrhythmias.3 And in 2011, the 
European Guideline Group also concluded that there was no 
evidence to suggest an incremental benefit for routine EKG as-
sessment of ADHD patients before initiation of medication.4 
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More than 70% 
of the families 
reported that 
the patient had 
at least one 
cardiovascular 
symptom before 
sudden cardiac 
death.

z underscoring the uncertainty sur-
rounding the subject are the findings of 
a 2012 survey of 525 randomly selected US 
pediatricians.5 Nearly a quarter of the re-
spondents expressed concerns over the risk 
for SCD in children receiving stimulants for 
ADHD, and a slightly higher number—30%—
worried that the risks for legal liability were 
high enough to warrant cardiac assessment.5

So how should the prudent FP pro-
ceed? In this review, we will describe how 
to thoroughly screen children and adoles-
cents for their risk of SCD before prescribing 
stimulants for ADHD. We’ll also summarize 
what the evidence tells us about whether—
and when—you should order an EKG. But 
first, a word about the pharmacology of  
stimulants. 

How stimulants might increase 
ScD risk
Stimulants have been used to treat ADHD 
for more than 40 years6 and are a first-line of 
therapy for children with ADHD. Stimulants 
increase attention span by releasing dopa-
mine and norepinephrine at synapses in the 
frontal cortex, brain stem, and midbrain. 

z the effect on heart rate and BP. In 
clinical trials with small samples sizes, chil-
dren and adolescents receiving stimulants 
to treat ADHD experienced a minimal rise in 
heart rate and BP. As measured by 24-hour 
ambulatory BP monitoring, 13 subjects in a 
double-blind, randomized, placebo/stimu-
lant crossover trial had slightly elevated to-
tal diastolic BP (69.7 vs 65.8 mm Hg; P=.02), 
waking diastolic BP (75.5 vs 72.3 mm Hg; 
P=.03), and total heart rate (85.5 vs 79.9 beats 
per minutes [bpm]; P=.004) while receiving 
stimulants.7 Other investigators noted similar 
findings among 17 boys ages 7 to 11 years.8

Whether prolonged childhood exposure 
to stimulants increases the risk for develop-
ing hypertension or tachycardia is unknown. 
A 10-year follow-up study of 579 children 
between the ages of 7 to 9 years found stimu-
lants had no effect on systolic or diastolic BP.9 
Stimulants use did, however, lead to a higher 
heart rate (84.2±12.4 vs 79.1±12.0 bpm) dur-
ing treatment.9 No stimulant-related QT in-
terval changes—which some have proposed 

might explain SCD in ADHD patients—have 
been reported in pediatric patients.10 Re-
searchers have noted small increases in mean 
QTc intervals in adults treated with stimu-
lants for ADHD, but none were >480 msec.11

Steps you should always take  
before prescribing a stimulant 
Before prescribing stimulants to children 
or adolescents with ADHD, complete an in-
depth cardiac history and physical examina-
tion, as recommended by the AHA and AAP 
(tABle),2,3 to identify conditions that increase 
the likelihood of SCD, such as hypertrophic 
cardiomyopathy (HCM), long QT interval 
syndrome (LQTS), and preexcitation syn-
dromes such as Wolff-Parkinson-White syn-
drome (WPW) . 

Confirm, for instance, that your patient 
has a normal heart rate, rhythm, and BP, and 
no pathological murmurs. In a survey of fam-
ilies with a child or young adult who had sud-
den cardiac arrest, 72% reported the patient 
had at least one cardiovascular symptom 
within 19 to 71 months of SCD, and 27% re-
ported having a family member with a history 
of SCD before age 50.12 

For patients with no such complaints or 
family history, the news is good. Two large 
studies found that in the absence of any sus-
pected or overt cardiac disease, children with 
ADHD who were receiving stimulant therapy 
had no increased risk of SCD.13,14

z What about patients with this com-
mon heart problem? Physicians face a di-
lemma when a stimulant is needed and the 
patient has a common acyanotic congenital 
heart lesion, such as a small atrial or ven-
tricular septal defect, which is considered 
nonlethal. Based on limited data, there is no 
evidence that the risk of SCD is higher when 
these patients take stimulants.15 

Should you order that eKG— 
or not? 
Currently, the AHA still favors an EKG, though 
in a correction to its original statement, it ad-
justed the language to say that EKG could be 
“useful,” in addition to an in-depth cardiac 
history and physical examination.16
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tABle

What to look for before prescribing stimulants2,3

two large  
studies found 
no evidence 
to support an 
increased risk of 
ScD in children 
with ADHD  
who are  
receiving  
stimulant 
therapy in the 
absence of any 
suspected or 
overt cardiac 
disease.

z opposition to routine eKG screening 
in these patients stems from the procedure’s 
extremely low yield and relatively high false 
positive findings, which may result in higher 
financial and psychological burdens for pa-
tients and families. Thomas et al17 reported 
that at a single center, the number of EKGs or-
dered with an indication of “stimulant medi-
cation screening” quadrupled during 2009, 
the year after the AHA published its recom-
mendations. Of 372 patients referred for EKG, 
24 (6.4%) had abnormal findings and 18 were 
referred for further evaluation, but none were 
found to have cardiac disease. ADHD therapy 
was delayed in 6 patients because of the EKG. 

In a similar evaluation of 1470 ADHD pa-
tients ages 21 years and younger, Mahle et al18 
noted that 119 patients (8.1%) had an abnor-
mal EKG, 78 of whom (65%) were already re-
ceiving stimulants. Five patients had cardiac 
disease, including 2 who had a preexcitation 
syndrome. Overall, the positive predictive 
value was low (4.2%).18 Other research, in-
cluding a study lead by one of this article’s 
authors (SKM), has found similar increases in 
the number of EKGs ordered for patients with 
ADHD.19

z cost vs benefit. In the Mahle et al18 
study described above, the mean cost of 

EKG screening, including further testing for 
patients with abnormal initial results, was  
$58 per child. The mean cost to identify a 
true-positive result was $17,162.18

In 2012, Leslie et al20 used simulation 
models to estimate the societal cost of routine 
EKG screening to prevent SCD in children 
with ADHD. Their findings: The cost would 
be high relative to its health benefits—ap-
proximately $91,000 to $204,000 per life year 
saved. Furthermore, these researchers found 
that ordering an EKG to screen for 3 com-
mon cardiac conditions linked to SCD (HCM, 
WPW, and LQTS) would add <2 days to a pa-
tient’s projected life expectancy.20 

our recommendations
We believe stimulants can safely be used in 
the treatment of children and adolescents 
with ADHD, given the evidence that suggests 
a low risk of SCD. That said, it is prudent to 
avoid prescribing stimulants for children who 
have an underlying condition that may dete-
riorate secondary to increased blood pres-
sure or heart rate. 

We agree with the current AHA and AAP 
recommendations that physicians should 
obtain an in-depth cardiac history and phys-

component conditions to screen for

personal history irregular heart rate, palpitations, fatigue

exercise-related symptoms such as chest pain, shortness of breath, exercise 
intolerance, syncope, or dizziness

hypertension

Rheumatic fever

Unexplained seizures (Such seizures may signal long QT interval syndrome.) 

family history Sudden death or near death in a young person 

heart attack in a relative <35 years of age

Sudden death during exercise

irregular heart rate, syncope, palpitations, or heart failure

physical examination marfan syndrome or marfan-like syndromes

ehlers-Danlos syndrome

loeys-Dietz syndrome

Turner syndrome
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ical examination, with emphasis on screen-
ing for cardiac disorders that may put a child 
at risk for SCD, such as HCM, LQTS, and pre-
excitation syndromes. For instance, a history 
of a family member with palpitations should 
prompt an EKG, which may reveal familial 
preexcitation syndrome. Similarly, an EKG is 
in order if you suspect LQTS based on a par-
ent’s description of a family member’s death 
after hearing a loud noise, such as fireworks. 

It often takes active probing to uncover 
a history of sudden death in the family that 
a parent may not consider relevant. For ex-
ample, one of the authors (SKM) cared for a 
6-year-old boy who presented with a history 
of syncope after his hand got caught in a door 
jam. On further probing, his mother revealed 
that her father had died at age 30 while he was 
taking astemizole, an allergy drug known to 
prolong the QT interval. Subsequent EKGs re-
vealed that both the boy and his mother had 
LQTS.

z For patients already taking stimulants, 
we recommend monitoring BP and heart rate 
and ordering an EKG only if the patient exhib-
its cardiac symptoms or there are concerns 
based on follow-up history and physical exam-
ination. Should a patient develop palpitations 
while taking a therapeutic dose of stimulants, 
a detailed history of the onset and duration of 
symptoms is important. For example, tachy-
cardia that has a gradual onset and occurs 
with exercise is suggestive of physiological 
sinus tachycardia. In our judgment, most pa-
tients who experience symptoms that suggest 
sinus tachycardia simply require downward 
readjustment of their medication or a switch 
to a nonstimulant. 

However, if the patient or family history 
prompts you to suspect other arrhythmias 
such as ectopic beats or supraventricular 
tachycardia, immediate assessment either in 
an emergency department or in the physi-
cian’s office may be required, because obtain-
ing an EKG during symptoms is crucial for the 
diagnosis. Similarly, unexplained exercise in-
tolerance or the onset of chest pain associated 
with exercise, dizziness, syncope, seizures, or 
dyspnea requires immediate cardiovascular 
assessment. 

And finally, whether your patient has 
just started taking medication for his or her 
ADHD or has been on the medication for 
some time, it’s important to periodically re-
assess the need to continue the stimulant 
therapy; ADHD symptoms may decrease 
during mid- to late adolescence and into  
adulthood.21

cASe u The fp completed a thorough physi-
cal exam and found no evidence of any con-
ditions that would increase the likelihood of 
ScD in the young patient. There was no his-
tory of ScD in the boy’s family, either. Based 
on these findings, the fp opted to forgo an 
eKG. She prescribed lisdexamfetamine, start-
ing with 20 mg/d (the lowest dose available) 
and then monitored his course by telephone. 
eventually, 30 mg was found to be an effec-
tive dose. At a 6-week follow-up visit, the 
boy’s ADhD symptoms were substantially re-
duced, without any adverse effects—cardiac 
or otherwise.                                              JFP
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