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Case Description
A 23-year-old Caucasian male presented to the emer-

gency department after a 10-minute episode of dizzi-
ness, headache with visual aura, shortness of breath, 
palpitations, and chest pain after exercise, specifically 
running. Past medical history was significant for recent 
diagnosis of attention deficit hyperactivity disorder for 
which he was started on 54 mg Ritalin (extended re-
lease methylphenidate) three months prior. He denied 
any known congenital or structural heart disease, prior 
cardiac arrhythmias, or other cardiac risk factors. He ad-
mitted that he had two cups of coffee prior to running, 
but denied any recent or past use of alcohol, tobacco, or 
illicit substances. The patient stated that he never had 
an episode such as this before, with noncontributory 
family and surgical history. The patient is a health pro-
fessions student and cited academic stress as the only 
constant source for anxiety.

On initial intake and vitals, he was found to have 
a bounding pulse in the 170 s and hypotensive blood 
pressure of 70/40. Physical exam revealed a pleasant, 
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Abstract
Atrial fibrillation (AF) is an arrhythmia of the heart, typical-
ly caused by damage to the myocardium or its electrical 
pathways, resulting in characteristic “irregularly, irregular” 
contractions of the atria [1]. It is the most common arrhyth-
mia worldwide, with over 33.5 million people affected [2]. 
Advanced age, male sex, and geographic location have all 
been linked to increased rates of AF [1,2]. According to the 
American Heart Association, heart disease is the most com-
mon risk factor for AF, while hypertension, obesity, smok-
ing, diabetes mellitus, and other cardiac comorbidities have 
also been shown to play a role [3]. Conversely, lone AF has 
been used historically to describe AF in patients with struc-
turally and functionally normal hearts [4].
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Lone AF is typically seen in younger age groups (< 65) as 
many AF risk factors develop with increasing age [4,5]. In 
general, AF is relatively rare in children and younger pa-
tients and is often associated with congenital heart diseases 
[6]. In the absence of such conditions and when working up 
the potential for lone AF, it is important for physicians to per-
form a detailed history and physical exam to determine any 
exogenous causes [3]. Often overlooked, medications can 
be a cause of paroxysmal or chronic lone AF, with the most 
common being corticosteroids, ondansetron, antineoplastic 
agents, and select cardiovascular drugs such as adenosine, 
dobutamine, and milrinone [7].

Here we describe a case of methylphenidate-induced lone 
AF in a young health professional student that had recent-
ly been diagnosed with ADHD, with a review of literature 
surrounding stimulant use and its relation to wellness and 
burnout in the health professional education system.

Case report
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revealed no acute cardiopulmonary findings. Due to his 
age and relatively healthy status prior to this event, he 
was placed in observation and given 25 mg Lopressor 
(metoprolol tartrate). In the next eight hours, repeat 
troponin levels showed a mild elevation which eventu-
ally decreased over a 6-hour period (0.025 to 0.106 to 
0.066), with spontaneous conversion to normal sinus 
rhythm in the 70 s and complete resolution of his initial 
symptoms. Subsequent transthoracic echocardiogram 
after sinus conversion revealed normal left ejection 
fraction of 50-55%, resulting in deferral of a transesoph-
ageal echocardiogram.

The patient was discharged on 25 mg Toprol XL 
(metoprolol succinate) and advised to discontinue his 
Ritalin until cleared by his primary care physician and 
outpatient cardiology. With no new cardiac symptoms, 

age-appropriate male with no appreciable gross abnor-
malities. Cardiovascular exam revealed a normal S1 and 
S2 on auscultation with no murmurs, gallops, or rubs. 
Osteopathic structural exam revealed viscerosomatic 
reflexes visualized at the level of T1-T4.

Initial electrocardiogram revealed atrial fibrillation 
with rapid ventricular response (Figure 1). Intravenous 
fluids and two boluses of 10mg intravenous Cardizem 
(diltiazem) resulted in a temporary decrease of pulse 
rate to the 120 s and blood pressure increase to 108/60. 
Repeat ECG revealed persistent atrial fibrillation with 
rapid ventricular response with pulse rate in the 140 s 
(Figure 2).

Initial laboratory testing demonstrated a normal 
complete blood count, serum electrolytes, creatinine, 
thyroid stimulating hormone, and troponin I. Chest x-ray 

         

Figure 1: Initial EKG showing irregularly irregular pulse of atrial fibrillation with rapid ventricular response.

         

Figure 2: Repeat EKG showing atrial fibrillation with rapid ventricular response despite intravenous fluids and diltiazem. 
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Methylphenidate and other stimulant medications 
can also have similar cardiovascular side effects rang-
ing from use-dependent palpitations to Raynaud’s phe-
nomenon and chest pain, but these medications have 
not been known to precipitate AF [10]. Advances in un-
derstanding, screening, and diagnosis of neurodevelop-
mental and mental health coupled with de-stigmatiza-
tion of attention deficit hyperactivity disorder (ADHD) 
has led to increased rates of prescription and utilization 
of stimulants for treatment [9,10] Greater availability 
and portrayal in media have also fueled recreation and 
performance uses for stimulants in undergraduate and 
graduate education, especially in relation to important 
examinations [14]. Health profession students, in par-
ticular, are not immune from academic stress and the 
pressure to perform, resulting in the procurement and 
use of stimulants through legitimate health diagnosis or 
via third party sources [11]. Minimal literature exists of 
the health ramifications of stimulant medications in the 
context of the health professional educational system 
[14,15].

Research on AF has primarily been focused on the 
early identification and diagnosis of risk factors as well 
as the development of novel pharmaceutical agents for 
treatment [1,3]. Due to advances in cardiac imaging 
and intervention, researchers have strayed away from 
using lone AF, resulting in the inconsistent application 
and reporting of lone AF in literature [5]. Even in recent 
case reports and series, lone AF has been a proxy for 
idiopathic AF and its use has been subject to the dis-
cretion of authors, editors, and reviewers, thus making 
it difficult to compare and draw conclusions [4,6]. Cou-
pled with a generally positive prognosis and identical 
treatment options amongst various AF subtypes, stud-
ies have been limited in further elucidating the possi-
ble causes of lone AF [5]. In the absence of electrical 
or structural damage of the heart, lone AF can still be 
a useful term to describe situations where external 
stimuli may induce AF, such as in the presented case. 
Methylphenidate and other similar ADHD stimulant 
medications have not been known to induce AF and fur-
ther studies should be performed to see if long term or 
non-prescription base use can precipitate lone AF [10]. 
Specifically, it is unknown if medication induced lone AF 
may ultimately increase the risk of developing future 
cardiac pathology or AF [4-6]. Future studies may look 
into better quantifying and qualifying ADHD incidence 
and stimulant use/misuse in health profession students 
and creating systems to change the culture surrounding 
burnout and mental health.

Methylphenidate-induced atrial fibrillation is a rare 
phenomenon, with hallmarks of lone AF due to the lack 
of damage to cardiac structures or electrical pathways. 
Rising rates of ADHD due to increased understanding 
and diagnosis has resulted in greater use of stimulant 
medications for longer periods of time. Generally safe, 
stimulant medications have mild cardiovascular side 

the patient was restarted on his Ritalin at his 8-week 
follow-up appointment in addition to continuing with 
the Toprol XL. At the three-month follow up, he noticed 
occasional increased heart rate after Ritalin use but has 
had no recurrent episodes of atrial fibrillation.

Conclusions
ADHD is a multifactorial neurodevelopmental disor-

der characterized by difficulty in focusing and enacting 
actions or emotions without consideration of conse-
quences [8]. Over the past 30 years, the diagnosis and 
treatment of ADHD and related neuropsychiatric con-
ditions have increased as a reflection of better disease 
process understanding, changing societal perceptions, 
and increased awareness [9]. Initial studies have shown 
a prevalence of 6% in various populations; however, 
with revisions to the Diagnostic and Statistical Manual 
of Mental Disorders and the refinement of stimulants 
to longer acting formations, current reports have found 
rates between 10-15% [8-10]. Although controversial, 
hereditary and environmental factors have also been 
studied and implicated in the potential development of 
ADHD across multiple familial generations [8]. As edu-
cators and physicians become more adept in screening 
and recognition of ADHD, pediatric patients are diag-
nosed earlier, thus starting stimulants at a younger age 
and for longer periods of their life [9]. The subsequent 
effects of stimulants on pediatric cardiophysiology have 
been inconclusive due to limited studies and small pa-
tient pools [4-6].

ADHD is commonly diagnosed in the preadolescent 
age group, with an average age of 7 years old [8]. In con-
trast, health profession students are often diagnosed 
with ADHD later in life due to a combination of adaptive 
compensation in behavior modulation, fear of stigmati-
zation, and introduction of new life stressors associated 
with entering the health profession [11,12]. ADHD has 
been shown to be a potential underlying factor to burn-
out - a syndrome of emotional, physical, and mental ex-
haustion caused by excessive and prolonged stress that 
has not been successfully managed [11,13]. Recent sur-
veys and anecdotal evidence have detailed rising rates 
of burnout and suicide in graduate and post-graduate 
health professions, in which bureaucratic administra-
tive decisions, complicated recordkeeping systems, and 
quickly evolving requirements create an environment 
that eliminates a work-life balance and prioritizes effi-
ciency and productivity [12]. Research on the develop-
ment of response mechanisms in relation to resiliency 
and wellness increasingly implicate the importance of 
cultivating healthy habits during the undergraduate 
health profession years [11-13]. Limited studies have 
shown that health profession students may utilize stim-
ulants in an effort to improve academic performance; 
however, no long-term studies exist regarding its effects 
on cardiovascular health or its use as a coping mecha-
nism [11,14].
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effects that are often overlooked relative totreatment 
benefit and its use as a colloquially known underground 
study aid in higher education. Health profession stu-
dents are not excluded from such pressures, however 
limited data exists. In light of efforts to increase health-
care wellness and career longevity, evaluating the over-
all environment and its relation to coping behaviors and 
mechanism may be crucial in preventing adverse events 
related to burnout and medication misuse.
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