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Unusual or unexpected effect of treatment

Attention-deficit/hyperactivity disorder (ADHD) is a common neurodevelopmental disorder that manifests in
early childhood. Pharmacotherapy, including psychostimulants, is considered the cornerstone of ADHD man-
agement. Although stimulants have been associated with adverse effects, sedation following the administra-
tion of an amphetamine-based stimulant is an extremely rare adverse effect.

We report the case of a 6-year-old boy presenting with ADHD and a history of autism spectrum disorder (ASD).
After discussing treatment options with his parents, he was started on a low dose of a methylphenidate med-
ication. He was unable to tolerate the medication due to anorexia, insomnia, and irritability despite multiple
adjustments in the dosages. A trial of immediate-release mixed amphetamine salts was initiated, starting from
a low dose. The boy developed sedation and lethargy shortly after the administration of this medication.
Sedation is a rare adverse drug reaction to mixed amphetamine salts. Clinicians should proactively monitor
for the possible adverse effects in patients with ASD and ADHD, including unexpected symptoms such as se-
dation. Reporting of adverse drug reactions should be encouraged to promote the post-marketing surveillance
of medications.
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Background

Attention-deficit/hyperactivity disorder (ADHD) is a neurode-
velopmental disorder that manifests in childhood with symp-
toms of inability to sustain attention, hyperactivity, and/or
impulsivity, that could affect behavioral, academic, and social
functioning [1]. Other psychiatric conditions commonly coex-
ist with ADHD, including oppositional defiant disorder, anxi-
ety disorders, depression, and learning disorders.

ADHD is a chronic condition that requires active family involve-
ment in setting-up treatment goals and ongoing management.
Evidence-based treatment options for ADHD typically include
behavioral modifications and pharmacotherapy [2]. Among
pharmacological options, stimulants are considered as the
first-line treatment for ADHD. While stimulants are considered
safe, they may have some potential adverse effects. Here, we
describe the case of a child with ADHD and comorbid autism
spectrum disorder (ASD) who developed a rare adverse effect
of sedation after a trial of immediate-release mixed amphet-
amine salts for ADHD.

Case Report

We present the case of a 6-year-old boy who was first brought
to our outpatient psychiatry clinic, within a tertiary care pe-
diatric hospital, when he was 3 years of age due to parental
concerns regarding speech and language delay. His speech
was limited to single words and there was absence of progres-
sion in his language acquisition since the age of 18 months.
His parents had a stable relationship and there was no histo-
ry of expressive language delay in his family. His medical his-
tory and surgical history were unremarkable. He was born at
32 weeks of gestation and was delivered via emergency low-
er-segment cesarean section due to fetal distress and was ad-
mitted for a few days to a neonatal intensive care unit due to
respiratory distress. He was discharged in a healthy state and
he was generally healthy during his childhood. His gross and
fine motor skills are appropriate for his age.

The child did not display any dysmorphic features and his
growth parameters were within normal limits. He underwent
a comprehensive audiology assessment, which revealed nor-
mal hearing bilaterally. Following structured comprehensive
assessment, including administering the Second Edition of
the Autism Diagnostic Observation Schedule (ADOS-2) [3], he
was diagnosed with ASD. In addition to his speech delay, he
exhibited restricted patterns of behavior with excessive ad-
herence to routines and resistance to change that significant-
ly impaired his daily functioning. Hence, he was enrolled in an
early behavioral intervention program based on applied be-
havior analysis.
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At the age of 6 years, his parents brought him in for evaluation
of comorbid and impairing symptoms, including significant dif-
ficulty in sustaining attention, and significant hyperactivity and
impulsivity symptoms. These symptoms occurred in multiple
environments and were present for more than 6 months. Based
on parental feedback, and feedback from his teachers, in addi-
tion to the clinical assessment, the child met DSM-5 criteria for
comorbid ADHD [1]. This was comprehensively explained to the
parents and the management options, including behavioral in-
terventions and pharmacological treatments, were discussed.
The patient was prescribed a small dose of methylphenidate
medication, both in long-acting form (osmotic-controlled release
oral delivery system methylphenidate, 18 mg) and short-acting
forms (immediate-release methylphenidate, 2.5 mg). The child
was unable to tolerate these medications due to irritability, in-
somnia, and anorexia. Hence, he was switched to immediate-
release mixed amphetamine salts (Adderall® XR) at a starting
dose of 5 mg. His parents reported that at about 1 hour after
initiating the first dose, the child became sedated and lethar-
gic. He had decreased arousal and developed excessive sleepi-
ness. Hence, his parents did not give him any further doses and
sought medical attention. After 1 day, the medication was re-
administered in immediate-release form Adderall® IR at 1.25 mg
and the child exhibited the same reaction of becoming sleepy
and had minimal responsiveness. The parents reported giving
the medication at 10 a.m. and the child was brought to the
clinic at 2 p.m. for evaluation. The parents confirmed that the
child had not received any medication other than Adderall® IR.
His vital signs were within the normal limits and there was no
other medical condition explaining his decreased activity. Due
to parental concerns and possible adverse effects, the medi-
cation was then changed to atomoxetine 10 mg twice/day, on
which the patient showed moderate improvement as report-
ed by the parents in the next follow-up visits.

Discussion

We describe here the case of a 6-year-old boy with ADHD and
ASD who developed lethargy and sedation after a trial of im-
mediate-release mixed amphetamine salts, which is an ex-
tremely rare adverse effect.

In school-age children, stimulants are often used as the first-line
treatment for ADHD. While the exact mechanism for stimulants
in ADHD is not entirely clear, stimulants increase dopamine
and norepinephrine in the prefrontal cortex, which enhanc-
es the efficiency of information processing by pyramidal neu-
rons, resulting in improvement in the symptoms of ADHD [4].

Stimulants, including methylphenidate and amphetamines, are
generally considered safe and have a well-established efficacy
profile [5]. Most adverse effects are mild and can be ameliorated
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Table 1. Assessment of causality of the adverse drug reaction using the Naranjo score.

No. Question Yes No Do not know
1 Are there previous conclusion reports on this reaction? +1 [0] 0
Did the adverse event appear after the suspect drug was
2 L [+2] -1 0
administered?
3 Did the adverse reaction improve when the drug was [+1] 0 0
discontinued or a specific antagonist was administered?
4 Did the. a.dverse reaction reappear when the drug was [+2] - 0
re-administered?
5 Are there alternative causes that could solely have caused the - [+2] 0
reaction?
6 Did the reaction reappear when a placebo was given? =il [+1] 0
Was the drug detected in the blood (or other fluids) in a
7 . : +1 0 [0]
concentration known to be toxic?
Was the reaction more severe when the dose was increased, or
8 +1 0 [0]
less severe when the dose was decreased?
9 Did the patient have a similar reaction to the same or similar +1 0 0]
drugs in any previous exposure?
10 Was the adverse event confirmed by objective evidence? [+1] 0 0

[>9=Definite]/5-8=Probable/1-4=Possible/<0=Doubtful

Interpretation

by adjustments of doses and dosing intervals [6,7]. Common
adverse effects include anorexia, weight loss, poor growth, and
emotional lability [7]. Despite the concerns of their cardiovascu-
lar adverse effects, stimulants were not shown to have increased
risk of serious cardiac complications, including sudden cardiac
death. Moreover, stimulants are known to cause small elevations
in the heart rate and blood pressure [8]. Rare adverse effects
include priapism, psychosis, tics, and potential misuse [9-11].

In contrast to other agents, including methylphenidate, atomox-
etine, clonidine, and guanfacine [12-15], there is no randomized
controlled trial for the use amphetamines for the treatment of
ADHD and ASD [16]. Prior studies suggested that children with
ASD and ADHD have a lower response rate to methylphenidate,
but also exhibit a higher rate of adverse effects to methylpheni-
date [12,17-19]. For example, the discontinuation of methylphe-
nidate due to adverse effects in a clinical trial was 18%, which
was 10 times higher than the in the control group [19]. While
the reason for this higher rate of adverse effects remains un-
clear, there is some evidence suggesting that patients with ASD
may have aberrant GABAergic neural systems that can cause
paradoxical responses to medications [20]. Similarly, the pres-
ent case may suggest a possible alteration of catecholaminer-
gic neural systems in patients with ASD.

It is well known that the discontinuation of stimulants can re-
sult in rebound symptoms, including increased appetite and
excessive sleepiness [21]. In the present case, however, the

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€928269-3

patient experienced lethargy and sedation shortly after the
administration of the medication and after a washout period
from the previous medication, which is very unusual. This un-
usual adverse effect was previously reported with the use of
lisdexamfetamine, a prodrug of d-amphetamine, in ADHD [22].

It is possible that the present patient had a fast metabolism
profile resulting in rapid alterations in the drug blood level, and
the observed sedation could be a symptom of withdrawal from
stimulants [23]. However, it should be noted that the patient
had received a prolonged stimulatory-effect methylphenidate,
which has similar pharmacokinetic characteristics as amphet-
amines. Additionally, dizziness has been reported in association
with stimulants [24]. It is reasonable that the child developed
this adverse effect, but he was not able to express it due to his
language and social communication disorder. Furthermore, the
paradoxical depressant effect has been experimentally demon-
strated with the administration of low doses of stimulants [25].

Recognition of adverse drug reactions is essential in promoting
patient safety. Accurate attribution of causality of such reactions in
daily practice could be challenging considering that the assessment
often relies on subjective judgment which may falsely decrease
the assessment of the safety of the medication. Naranjo et al. [26]
developed a scale to allow for an objective evaluation of adverse
drug reactions. A careful assessment of the present patient us-
ing the Naranjo algorithm revealed that sedation is a definite ad-
verse drug reaction to the mixed amphetamine salts (Table 1).
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Conclusions

Sedation is a rare adverse drug reaction of mixed amphet-
amine salts in patients. Such paradoxical reactions to am-
phetamines should be noted in the patient information leaflet
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