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Abstract: Attention-deficit/hyperactivity disorder (ADHD) symptoms frequently coexist with autism spectrumrdisorder
(ASD) and epilepsy; however, seizure manifestations, antiseizure medication (ASM) effects, sleepfdisturbances and
sensory or emotional factors can complicate diagnosis and treatment. Current evidence on ABHD phagmacotherapy in
children with these overlapping conditions was synthesized in a narrative review of English-langudge clinical studies,
reviews and professional guidance published mainly between 2020 and 2025, together witlithe 2018dnternational League
Against Epilepsy consensus. Interpretation focused on diagnostic differentiation, seizdise-related safety, tolerability and
functional outcomes. Evidence specifically involving all three conditions sémains limited., Methylphenidate has the
strongest published support for core ADHD symptoms in children with epilepsy, particularlywhen seizures are stable and
standard therapeutic doses are used. Atomoxetine is an alternative when“stimulant treatment is unsuitable or poorly
tolerated; alpha-2 adrenergic agonists may address selected symptoms of hypesactivity, impulsivity, or hyperarousal.
Antipsychotics can be used for defined ASD-related behavioral indications but shauld not be regarded as primary ADHD
treatments. A proposed clinical pathway links multisource diagnostic confirmation; seizure and ASM baseline assessment,
individualized medication selection, gradual titration, seizure diarie§, monitoring of sleep, appetite, growth, vital signs and
mood and functional feedback from caregivers and schools. Thefsuggestedypathway provides an organizational aid rather
than a validated risk prediction instrument. Medication decisions, should prioritize demonstrable improvements in
participation, learning and safety while maintaining neurologieal follow-up.
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INTRODUCTION drowsiness, irritability, or cognitive slowing (Giambarberi

et al., 2025). Accordingly, treatment decisions should

Attention-deficit/hyperactivity disorder (ADHD) is a
persistent neurodevelopmental diserderd beginning in
childhood and characterized, by developmentally
inappropriate inattentiomyand/or Ayperactivity-impulsivity
(National Institute for Health and Care Excellence, 2018).
Autism spectrum diserder (ASD) is defined by persistent
difficulties in so€iah, communication and interaction
together with restrictedi@rrepetitive behaviors and atypical
sensory \pracessing (Zeidan et al., 2022). Epilepsy is a
chronic neurologiealdisorder characterized by an enduring
predisposition to récurrent unprovoked seizures (Jiao et al.,
2025). These conditions frequently co-occur in
developmental-behavioral pediatrics, neurology and
rehabilitation practice (Bougeard et al., 2021). Reduced
joint attention, language-comprehension difficulties,
sensory avoidance and impaired task switching in ASD can
resemble ADHD. In epilepsy, absence or focal impaired-
awareness seizures, nocturnal seizures, postictal fatigue
and interictal epileptiform activity may produce staring,
slowed responses and reduced learning efficiency; ASMs,
antipsychotics and sedative agents may also cause
*Corresponding author: e-mail: 15297130192@163.com

begin by asking whether symptoms are persistent, cross-
situational and functionally impairing, whether seizure
control and the ASM regimen are sufficiently stable to
monitor change and whether symptom improvement
translates into learning, rehabilitation participation, family
functioning and safety (Faraone and Cortese, 2024;
Njardvik et al., 2025; Salpekar and Ertenu, 2024).

Literature search strategy

A targeted narrative search of PubMed/MEDLINE and
Web of Science was undertaken, supplemented by
professional guidance and reference-list screening.
Search terms covered ADHD, ASD, epilepsy, seizures,
methylphenidate, atomoxetine, guanfacine, clonidine,
antiseizure medications, pediatric drug safety and
related concepts. English-language guidance, clinical
studies and reviews published mainly from January
2020 to December 2025 were prioritized. The 2018
International League Against Epilepsy (ILAE) Pediatric
Commission consensus was also included because it
provides formal evidence grades for ADHD
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pharmacotherapy in pediatric epilepsy. Findings from
ADHD-only, ASD-ADHD and epilepsy-ADHD
populations were compared, with differences in the
underlying populations explicitly considered. The
search identified 986 records from databases
(PubMed/MEDLINE, n = 372; Web of Science, n =
614). After removal of 251 duplicates, 735 records were
screened by title and abstract; 653 were excluded.
Eighty-two full-text reports were sought, of which five
could not be retrieved. Seventy-seven reports were
assessed for eligibility and 47 were excluded: wrong
population (n=19), no relevant pharmacotherapy (n
=11), ineligible publication or study type (n = 9) and
insufficient relevant data (n = 8). Eleven additional
records were identified through professional guidance
and reference-list screening; nine were excluded and
two were included. In total, 32 sources were included in
the narrative synthesis. The selection process is
summarized in figure S1. The aim was interpretive
clinical synthesis rather than exhaustive evidence
identification or pooled effect estimation. No formal
risk-of-bias scoring or quantitative pooling was
undertaken. The proposed monitoring categories and
clinical pathway are pragmatic organizational aids and
have not been prospectively validated.

Epidemiological characteristics

ASD, ADHD and epilepsy have substantial clinical overlap
and ADHD symptoms are particularly frequent among
children with ASD. Common manifestations” include
persistent inattention, impulsivity, excessive Activity,
difficulty waiting and executive-function deficits'(Houfs et
al., 2022). DSM-5 and DSM-5-TR permity concurrent
diagnoses of ASD and ADHD @Hlowingchildren
previously described only as fhaving) 'ASD with
hyperactivity or poor attention’ to reeeived more specific
functional assessment and tapgeted treatment (First et al.,
2023). ADHD is also jmo6re commen in children with
epilepsy than in the general pediatric population; early
seizure onset, frequent seizures, structural brain lesions,
intellectual disabilitypsleep-related epileptiform activity,
ASM polytherapy and¥amrily-care stress may increase the
burden gf<atteation and behavioral problems (Fan et al.,
2023; Eaton er'al’2023; Pan et al., 2024).

In a published multicenter cross-sectional study from
China (Panyet al., 2024), 395 children with epilepsy aged
6-18 years were evaluated; 189 (47.8%) met criteria for
ADHD, only 31 had received ADHD treatment and the
inattentive presentation was most frequent. Polytherapy,
poor seizure control and interictal epileptiform
abnormalities were associated with a higher ADHD
burden. These are previously published data cited here for
context and are not primary data generated by the present
review. Direct Chinese data on the triple comorbidity of
ASD, epilepsy and ADHD remain limited; therefore,

clinical interpretation should integrate domestic epilepsy-
ADHD evidence with ASD-ADHD studies and
individualized developmental assessment rather than
extrapolating mechanically from a single-disease
population (Martinez et al., 2024; Al Ghamdi and
AlMusailhi, 2024).

Functional impairment is often greater when these
conditions co-occur. ASD with ADHD can reduce
engagement in structured learning and Jbehavioral
intervention, increase family-care burdenfandgworsen
school and peer functioning (The SPARK“Consortium,
2022). When epilepsy coexists with ADHD, medication
adherence, seizure safety and school perfermance may also
be affected. Sleep disorders, gastf@intestinal discomfort,
anxiety, depression, aggression and self-injury can further
reduce daytime alertnessp emotional regulation and
executive function (Hyman et al’;"2020; Maurer et al.,
2023; Spagnoliget ah, 2024). These observations support
active screeding for comorbidity and caution against
attributing”inattention or hyperactivity solely to ASD or

epilepsy.

Pathogenesis

Genétiesyand neurodevelopmental susceptibility

ASD, ADHD and epilepsy share genetic and
helrodevelopmental vulnerabilities involving
synaptegenesis, neuronal migration, ion channels, cell
adhesion, mTOR signalling and chromatin regulation
(Miller et al., 2025). Genetic syndromes and copy-number
variants may increase susceptibility to ASD, epilepsy and
attention-behavior problems simultaneously, although the
same genetic vulnerability can produce different
phenotypes through age-dependent effects on brain-
network development, synaptic function and excitation-
inhibition balance (Warrier et al., 2022). This helps explain
why some children first present with developmental delay
and ASD features, later develop seizures or
electroencephalographic abnormalities and show more
prominent inattention or impulsivity at school age (Marini
et al., 2022). Because symptom priorities may change over
time, treatment should be based on repeated clinical
assessment rather than a single diagnostic label; at different
stages, seizure control, sleep disturbance, severe behavior,
or core ADHD symptoms may need to be addressed first
(Miller et al., 2024).

Neural circuits and neurotransmitter systems

Core neurobiological models of ADHD involve
dysregulation of prefrontal-striatal-thalamic circuits,
altered interaction between default-mode and task-positive
networks and abnormalities in dopamine (DA) and
norepinephrine (NE) signaling (Zhang et al., 2024).
Methylphenidate inhibits DA and NE transporters, thereby
improving prefrontal signal-to-noise processing, sustained
attention, inhibitory control and task persistence (Storebg
et al., 2023; Leeman-Markowski and Schachter, 2021).

2

Pak. J. Pharm. Sci., Vol.----, N0.0, ---------- 20----, pp.000-00



ASD is also associated with atypical connectivity across
prefrontal, temporal, limbic, striatal and cerebellar
networks involved in social motivation, sensory processing
and cognitive flexibility (Bedford et al., 2025). Epileptic
activity can disrupt network synchronization and sleep
architecture, with secondary effects on attention and
executive function (Uliel-Sibony et al., 2023). In triple
comorbidity, similar outward behavior may therefore arise
from different mechanisms: prefrontal dysregulation may
cause impulsivity, sensory overload may precipitate escape
or emotional outbursts, nocturnal seizures may cause
daytime fatigue and ASMs may produce sedation or
cognitive slowing (Ertenu and Salpekar, 2024). This
mechanistic heterogeneity reinforces the need to identify
the most likely driver of each target symptom before
altering medication.

Excitatory-inhibitory balance, neuroinflammation and
gut—brain axis

ASD and epilepsy are both associated with disturbances in
excitation-inhibition ~ balance.  Reduced = gamma-
aminobutyric acid (GABA)-mediated inhibition or
increased glutamatergic excitability may destabilize neural
networks and contribute to sensory hypersensitivity, sleep
fragmentation, emotional lability and seizure risk (Ertenu
and Salpekar, 2024). Neuroinflammation, oxidative stress,
immune activation and gut-microbiota alterations have alse
been proposed as modulators of neurotransmitter
metabolism, vagal signalling and blood-brain-barrier
function, although their direct relevance to medication
selection remains uncertain (Miynarska et al., 2025)gSleep
is a particularly important shared pathway: insufficient or
fragmented sleep can reduce prefrontaliinhibitary control
and worsen hyperactivity, impulsivity “and emeotional
instability, while both ASD and epilepsy.are independently
associated with sleep disturbance AEStes et al., 2024).
ADHD medications can themselves alter sleep. Document
baseline sleep before treatmentso sleep=related inattention
is not misinterpreted as jnedication non-response and
followed by inappropriate dose| €scalation. Figure 1
summarizes the neurdbiologicdl “convergence and key
clinical decision points.

Clinicians. must consider” medication effects explicitly
during assesSment. Valproate may contribute to weight
gain, drowsipéss and reduced concentration; topiramate
may causefword-finding difficulty, slowed thinking and
decreased appetite; benzodiazepines may increase daytime
somnolence and memory impairment; and levetiracetam
may be associated with irritability, aggression, or
emotional lability in some children (Besag, 2021). Other
ASMs may have fewer cognitive effects but still require
monitoring for rash, hepatic dysfunction and clinically
relevant interactions. Risperidone and aripiprazole may be
used for severe irritability, aggression or self-injury in
ASD, but sedation and metabolic adverse effects can
obscure the interpretation of attention symptoms (Siafis et
al., 2022).
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Environmental context can also change symptom
expression. Parenting stress, parental anxiety, limited
school structure, excessive screen exposure, peer rejection,
overly intensive rehabilitation schedules and poor sleep
hygiene may worsen ADHD-like behavior (Claussen et al.,
2024). Children with ASD may be especially sensitive to
environmental demands; in a noisy or visually
overwhelming classroom, or when task complexity
exceeds language comprehension, leaving the seat, crying,
aggression or refusal may reflect distress gather than
primary ADHD symptoms (Sibley et/ al.2023).
Pharmacological management that ignores“modifiable
environmental factors risks converting”support ‘needs into
unnecessary polypharmacy.

Assessment and diagnosis

Identification of true ADHBycamorhidity

Diagnosis of ADHD ingehildren*with ASD and epilepsy
should  require®™ Jsymptoms that are  persistent,
developmentdlly disproportionate, present across more
than one séttingyand associated with functional impairment
(First et al., 2028). Clinical interviews should gather
information from family, school and rehabilitation settings
about onset, duration, triggers, emotional context and
funcfional consequences. Parents may observe conflict,
sleep and“gating patterns; teachers can describe classroom
behawior, “waiting and task completion; rehabilitation
therapjsts can assess instruction following, imitation, turn-
taking, reinforcement dependence and transition
difficulties (Schachar et al., 2023). Interpret disagreement
among informants as contextual information rather than
simply averaging it. Structured instruments may include
the SNAP-1V, Conners parent/teacher scales, Vanderbilt
ADHD scales, locally validated ADHD rating scales, the
Childhood Autism Rating Scale, the Autism Behavior
Checklist, the Social Responsiveness Scale and adaptive-
behavior measures. Assessment should also incorporate
seizure diaries, electroencephalography (EEG) findings,
neuroimaging when clinically indicated, ASM regimens,
sleep and gastrointestinal screening and
school/rehabilitation feedback to create a multisource
functional profile (Bolte et al., 2014). In children with
limited language or intellectual disability, interpret scale
scores in relation to developmental level, communication
ability and task demands.

Identification of pseudo-ADHD factors

Potential 'pseudo-ADHD' factors should be excluded
before medication is started. Absence seizures can present
as brief staring or behavioral arrest; focal seizures may
cause automatisms, confusion or postictal fatigue; and
sleep-related epileptiform activity can impair daytime
attention and learning (Pellinen et al., 2024). Reports of
sudden blank staring, unexplained behavioral arrest, post-
event confusion or stereotyped episodic behavior should
prompt neurological reassessment before ADHD
symptoms are attributed to a primary attention disorder.
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i core features, seizures or medication
epilepsy domain reviews seizure type, recent
seizure freguiency, nocturnal events, new seizure patterns,
EEG findings and ASM stability (Ertenu et al., 2025). The
somatic domain includes height, weight, body mass index,
blood pressure, heart rate, appetite, sleep, cardiovascular
history, relevant family history, liver status when clinically
indicated and allergy history. The care-system domain
assesses whether caregivers can maintain seizure and
adverse-event records, whether school or rehabilitation
staff can provide feedback and whether unsupervised dose
changes are likely. For practical communication, clinicians

t 'tie»(SD—epilepsy—ADHD comorbidity. Redrawn
inal ¢ Ual synthesis by the authors.

escribe patients as lower-, intermediate-, or higher-
itoring concern. Examples include stable seizure
control with a stable ASM regimen at the lower-concern
end and recent seizure escalation, a new seizure type or
inability to distinguish seizure events from inattention at
the higher-concern end. These categories and time
windows are author-proposed pragmatic aids for clinical
discussion; they are not validated risk-stratification tools or
prescriptive cut-offs and should not replace individualized
neurological assessment.

Before prescribing, clinicians should define one or more
observable functional goals and document safety red flags.
Rather than using the vague target 'better attention', goals
can be expressed as classroom sitting duration, completion
of a two-step instruction, frequency of leaving the seat,
dangerous running, delay in homework initiation,
rehabilitation cooperation or family-conflict frequency.
Targets should change with the treatment phase: during
initiation, priority is tolerability and improvement in one or
two high-value behaviors; during titration, the magnitude
and duration of functional benefit should be compared with
appetite, sleep, cardiovascular and behavioral adverse
effects; if seizure control fluctuates, the immediate goal
should shift toward safety and attribution of cause before
any dose escalation. Red flags include an increase in
seizures, new seizure types, persistent severe insomnia,
clinically important appetite or weight loss, chest pain,

4

palpitations, syncope, signs of liver injury, severe
irritability, self-injury or suicidal ideation.
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Treatment measures

Non-pharmacological intervention as the basis of
medication management

For children with ASD and epilepsy, non-pharmacological
intervention should accompany medication rather than
being reserved for medication failure. Parent-management
training, structured school support, behavior analysis, task
decomposition, visual cues, reinforcement strategies, sleep
hygiene, exercise and nutrition support can reduce
symptom burden and help medication-related gains
transfer into daily function (Sibley et al., 2023). Long-term
ASD care is best organized around continuous, family-
centred and multidisciplinary support (Hyman et al., 2020).
If a child leaves the classroom because of language-
comprehension difficulty or sensory overload, medication
alone is unlikely to normalize participation; environmental
adaptation and teaching support remain necessary.

Digital therapeutics, neurofeedback, motor interventions
and selected computer-assisted training approaches have
been studied in ADHD and ASD, with variable effects on
executive function, attention and emotional regulation.
Their role should be individualized, particularly in children
with epilepsy. Flickering visual stimuli, prolonged screen
exposure, immersive environments and sleep-disrupting
use patterns may be inappropriate for some patients with
seizure susceptibility. Non-pharmacological goals should
remain aligned with medication goals: better learning,
communication, participation and safe daily living.

Methylphenidate: Core option and seizure-safety
boundary

Methylphenidate has the most consistent,evidence base
among pharmacological treatments for<eore ADHD
symptoms in children and adolescents. ByJinhibiting
dopamine and norepinephrine reuptake, it can improve
sustained attention, task pefsistence.and inhibitory control.
Systematic-review evidence sypportseductions in ADHD
symptoms compared withplaceb@yor, no treatment, while
common non-serious adverse effects include reduced
appetite, sleep disturbance, abdeminal pain, headache and
changes in heart yate, or blood pressure (Storebg et al.,
2023; Liguori et al., 2024).

Epilepsyfalone<isimot an absolute contraindication to
methylphenidate. The 2018 ILAE Pediatric Commission
consensus'concluded that methylphenidate was tolerated
and effectiv€ in children with epilepsy and comorbid
ADHD (Level B), whereas evidence for atomoxetine was
more limited (Level C) (Auvin et al., 2018). Evidence
published since 2020 has not produced a new formal ILAE
grading, but reviews and clinical guidance continue to
support cautious stimulant use when epilepsy is stable and
follow-up is feasible, without showing a consistent
clinically important increase in seizure risk at standard
therapeutic doses (Leeman-Markowski and Schachter,
2021; Spagnoli et al., 2024; Ertenu et al., 2025). These later
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data reinforce rather than formally upgrade the 2018
evidence level. Greater caution is warranted when seizures
are active or changing, because evidence in unstable
epilepsy is much thinner and attribution of new events
becomes difficult. Initiation should therefore use a low
dose and gradual titration, with seizure diaries, sleep
review and coordination with pediatric neurology when
indicated.

For children with ASD and epilepsy, rgsponse to
methylphenidate should not be judged simply byawhether
the child becomes quieter. Reduced actiyity ‘accompanied
by withdrawal, apathy, increased rigidity or rediged social
engagement may represent excessivesfadverse effects,
anxiety or mood change rather th@m improved inhibitory
control. Appetite and nutritiopal Status require particular
attention in children with selective eating, sensory feeding
problems or gastrointegtinal comorbidity (Auvin et al.,
2018).

Atomoxetihes Nop4stimulant option and precision-use
considerations

Atomoxetine is ‘@ PSelective norepinephrine reuptake
inhibitor with a slower onset than stimulants and its
bengfitsimay take several weeks to emerge. Its relatively
continuotshsymptom coverage and low misuse potential
cantmake’/it useful when stimulants are not tolerated or
when‘anxiety, tics or sleep concerns complicate stimulant
treatment (Zhang et al., 2024). In children with ASD, it
may be considered for persistent inattention and
impulsivity when a non-stimulant strategy is preferred,
while expectations should reflect the slower onset of
action.

Atomoxetine requires a different safety focus from
methylphenidate. CYP2D6 genotype and strong CYP2D6
inhibitors can increase exposure and may contribute to
somnolence, gastrointestinal symptoms, heart-rate or
blood-pressure changes and behavioral adverse effects.
Routine CYP2D6 genotyping or therapeutic drug
monitoring is not required for every patient; consider it
selectively when there is unusual intolerance, an
unexpected  exposure-response  pattern,  complex
polypharmacy, or clinically relevant hepatic concerns.
Rare but important risks include liver injury and suicidal
thoughts. Children with ASD and limited language may
communicate adverse effects indirectly through crying,
refusal, sudden aggression, self-injury, social withdrawal
or appetite change. Decisions about testing and monitoring
should follow locally available product information and
specialist judgement rather than a fixed protocol.

a2-Adrenergic receptor agonists

Alpha-2 adrenergic receptor agonists such as guanfacine
and clonidine can reduce hyperactivity, impulsivity and
hyperarousal and may also help sleep-onset difficulties in
selected patients.
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Table 1: Safety monitoring and evidence basis for pharmacological management of ADHD in children with ASD and

epilepsy.
Drug/group Target use Evidence basis  Key risks M_om_tgrmg References
priorities
Appetite loss Auvin etal,,
ILAE Level B; . PPEIK ' Seizure diary; 2018; Leeman-
Core ADHD supportive insomnia, appetite, slee Markowski and
Methylphenidate symptoms; stable PP growth/BP/HR PP h o Ip, hach
epilepsy sub_sequent change: reassess growth, vita Schachter,
reviews seizure,chan o signs, function 202Y; Storebg
g et al 92023
Gl symptoms, Monitor mood,
Non-stimulant when ILAE L_evel C; mood change, - I|_ver warning Auvid et al.,
. . supporting HR/BP change;  signs, BP/HR] i
Atomoxetine stimulants are . ! 2018; Zhang et
unsuitable AI_DHD/ASD rare hepatic sleep; assgss al. 2024
evidence injury or CYP2D6 issues B
suicidal ideation  as jfidicated
ADHD/ASD  Sedation, R-/ENglls,
. - ) . daytime
. Impulsivity, evidence; hypotension, Hyman et al.,
a2-Adrenergic o . alertness, .
- hyperarousal, selected limited bradycardia, L 2020; Siafis et
agonists . participation;
sleep problems epilepsy- rebound - al., 2022
specific trials hypertension ay0|d a.brupt.
discontinuation
Weightgain,
Severe ASD Evidence for QDo i Tar.get?behawor -
. . R . effectsy EPS, review; Siafis et al.,
Antipsychotics irritability/aggression;  ASD-related 1 .
L sedation, metabolic and 2022
not core ADHD irritability . -
prolactin EPS monitoring
elevation

Evidence statements in table 1 distinguish formal pablished grading from narrative synthesis. Only the ILAE Level B and
Level C labels are formal evidence levels adoptedhdireCtly from the 2018 ILAE Pediatric Commission consensus (Auvin
et al., 2018). Other entries describe the population and type of supporting evidence and should not be interpreted as newly
validated grades. Evidence from ADHD-only,"ASD-ADHD and epilepsy-ADHD populations is combined qualitatively
because direct trials in children with all thkee Conditions are scarce. ASM: antiseizure medication; BP: blood pressure;
HR: heart rate; EPS: extrapyramidahsymptoms; TDM: therapeutic drug monitoring.

Common adverse effe€ts”includeysomnolence, fatigue,
dizziness, hypotension,<ybradyeardia and rebound
hypertension after, abrupt “discontinuation. Concurrent
sedating ASMs canyfurther reduce daytime alertness.
Because_ availability, 7approved indications and
formulationSpvary by, country, clinicians should follow
local labelings”Assess blood pressure and heart rate at
baseline and during titration and review daytime alertness,
falls and school participation through caregiver and teacher
feedback.

Antipsychotics, ASMs and combination therapy

Risperidone and aripiprazole can be used for severe
irritability, aggression or self-injury associated with ASD,
but they are not first-line treatments for core ADHD
symptoms (Siafis et al., 2022). Important adverse effects
include weight gain, hyperglycemia, dyslipidemia,
hyperprolactinemia, extrapyramidal symptoms, sedation
and cognitive slowing. Interpreting ‘calmness' as improved

attention can therefore overestimate benefit. In
combination regimens, each drug should have a clearly
defined target symptom, observation period and
monitoring plan. When feasible, major ASM changes and
ADHD-medication  titration  should not  occur
simultaneously, because new inattention, irritability or
sedation may otherwise be difficult to attribute. Children
with worsening or newly changing seizures should undergo
neurological reassessment before an ADHD medication is
initiated or escalated.

Safety considerations

Principle of drug initiation

Pharmacological treatment should follow a sequence of
diagnostic confirmation, individualized risk review,
stabilization of major competing problems and target-
based titration. Diagnostic confirmation requires cross-
setting ADHD symptoms with clear functional
impairment. Risk review considers seizure stability, EEG
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findings in clinical context, ASM polytherapy,
communication limitations and the reliability of follow-up.
Whenever feasible, major sleep or gastrointestinal
problems and recent ASM changes should be addressed
before  ADHD medication is escalated. Document
functional targets and criteria for urgent review before
prescribing. Dosing should be cautious: begin low, titrate
gradually and avoid introducing multiple medication
changes at the same time. Children with low body weight,
limited language, uncertain seizure control, antipsychotic
exposure or ASM polytherapy may require slower titration
and closer observation. The aim is not simply symptom
suppression, but improved learning, communication,
safety and family functioning.

Dynamic monitoring content

Safety monitoring should cover four domains: seizures,
physical status, mood/behavior and function. Seizure
monitoring should record timing, duration, possible
triggers, semiology, postictal state and missed ASM doses.
Physical monitoring should include sleep, appetite, height,
weight, body mass index, blood pressure, heart rate,
gastrointestinal symptoms and clinically indicated signs of
hepatic dysfunction. Behavioural monitoring should
include anxiety, irritability, aggression, self-harm, social
withdrawal, depressed mood and suicidal ideation,
Functional monitoring should include target-behavior
feedback from parents, teachers and rehabilitation
therapists. During initiation, review should focus on
tolerability and early functional change; during titration,
clinicians should compare benefit duration with#adverse
effects and seizure stability; during maintenance, growth,
cardiovascular measures, sleep, adherénce, and<sustained
function become increasingly important. If'sgizure control
worsens, the treatment target shouldgtemporarily shift
toward event characterization andfsafety \before further
ADHD dose escalation. @ollow-up timing should be
individualized to clinical risk and local‘practice rather than
fixed to a universal iftepval. Table 1 summarizes the
evidence basis and maonitering priorities for commonly
used drug groups; it aids caseyeview, not a substitute for
product labeling opfprofessional judgment.

Treatmentjefi,special clinical situations

When seizuresaredgtive, newly changing or diagnostically
uncertain) ADHD" medication initiation or escalation
should generally be deferred until neurological
reassessment’clarifies seizure control and the ASM plan.
EEG abnormalities without clinical seizures should not
automatically trigger an ASM solely to improve attention;
management of interictal discharges depends on seizure
risk, cognitive regression, sleep-related discharge burden
and specialist assessment. The examples used in this
review (such as 'recent seizure increase' or 'stable over
several months') are pragmatic prompts for closer review,
not validated temporal thresholds.

Zhang Ye et al.

Adverse effects in children with ASD and limited language
may present primarily as behavioral change. Caregivers
can record food intake, sleep-onset time, night waking,
stool pattern, seizure-like events, crying, scratching, self-
injury, refusal to learn and aggression. Apparent
improvement in attention accompanied by marked
withdrawal or unusual quietness should prompt
consideration of anxiety, depressed mood or excessive
medication effect. When sleep disorder, constipation, or
malnutrition is prominent, optimize these conditiens before
judging medication response. In multi-drlig _tegimens,
document each change with dose, adminisStration)time,
clinical purpose, observation periog” and_stepging or
reassessment criteria.

Closed-loop management path

Figure 2 presents an authorspraoposed«€losed-loop pathway
for outpatient and multidisciplinary management. It is
intended as a cliniGahorganization framework rather than a
validated degision fule. Step”1 confirms ADHD using
cross-setting < symptoms, functional impairment and
exclusion of major. mimics. Step 2 reviews the seizure
baseline, recent seizure pattern and ASM stability. Step 3
reassesses other contributors to inattention, including sleep
distyrbance, anxiety, postictal states, medication effects,
pain and<emvironmental demands. Step 4 completes a
pretreatment safety review; step 5 links drug choice to the
dominant target symptom and comorbidity profile; and
steps 6 obtains functional and safety feedback from
caregivers, school or rehabilitation staff and clinicians. If
treatment is ineffective or poorly tolerated, clinicians
should first revisit the target, seizure and sleep stability,
adherence, dose and duration and alternative explanations
for difficulty before adding further medication.

Evidence gaps and future research directions

Evidence remains limited for children with the full
combination of ASD, epilepsy and ADHD. Most data
derive from ADHD-only cohorts, epilepsy-ADHD studies
or ASD-ADHD studies and extrapolation is constrained by
heterogeneity in seizure type, seizure control, intellectual
and language ability, ASD severity and ASM
combinations. China also lacks prospective cohorts and
randomized trials specifically evaluating ADHD
pharmacotherapy in this triple-comorbidity population.
Future studies should therefore stratify participants by
epilepsy syndrome, seizure stability, EEG characteristics,
ASM monotherapy versus polytherapy, developmental
level, ASD severity and sleep or gastrointestinal
comorbidity. Although the formal ILAE evidence grading
dates from 2018, more recent reviews generally reinforce
cautious methylphenidate use in stable epilepsy;
prospective data in active or unstable epilepsy are still
needed before stronger evidence statements can be made
(Auvin et al., 2018; Leeman-Markowski and Schachter,
2021; Ertenu et al., 2025).
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Closed-loop medication safety pathway

1. CONFIRM & CHARACTERIZE

Cross-setting ADHD symptoms « Functional impairment
Exclude seizure mimics, sensory distress and medication effects

v

2. DEFINE NEUROLOGICAL BASELINE

Seizure type, frequency and stability * EEG context
Antiseizure regimen + Sleep and postictal symptoms

v

3. COMPLETE PRETREATMENT REVIEW

Growth, appetite and sleep + Blood pressure/heart rate
Mood and self-injury risk = Family and school feedback

v

REVIEW LOOP
~

4. CHOOSE A TARGETED MEDICATION

Link the treatment to measurable ADHD-related goals
Start at a low dose; titrate gradually; coordinate specialists

v

5. MONITOR & DOCUMENT

Seizure diary ¢ Appetite, weight, sleep, mood and vital signs
Learning, safety and rehabilitation participation

v

6. REASSESS BEFORE ANY CHANGE

New/worsened seizures or adverse effects: evaluate promptly
Review target, dose, adherence, sleep, ASM stability and causes

Author-proposed organizational pathway; not a validated clinical prediction rule.

Fig. 2:

C)éd—loop safety pathway for ADHD pharmacotherapy in children with ASD and epilepsy. Redrawn using

Python 3 and Matplotlib (https://matplotlib.org/); author-proposed framework, not a validated prediction rule.

Future efficacy evaluation should move beyond total
ADHD symptom scores. Clinically meaningful outcomes
for children with ASD and epilepsy include rehabilitation
participation, classroom safety, risk behavior, sleep
quality, seizure stability, caregiver burden, school
adaptation and quality of life. Multisource assessment
should include parents, teachers, rehabilitation therapists
and clinicians and, where feasible, objective or semi-

objective indicators such as frequency of leaving the seat,
dangerous running events, completion of two-step
instructions and concordance of seizure diaries.

Long-term safety also requires stronger evidence. Follow-
up should be sufficient to assess growth, appetite, weight
and metabolic change, cardiovascular status, behavior,
suicidal ideation, seizure patterns and adherence.
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Precision-pharmacotherapy research should clarify when
CYP2D6 genotype or atomoxetine exposure measurement
is clinically useful, whether methylphenidate formulations
differ meaningfully in patients receiving ASMs and how
drug-drug interactions, sleep and other biological
modifiers affect tolerability. Such questions should be
tested prospectively rather than converted prematurely into
universal monitoring rules.

Implementation research in Chinese hospitals should
evaluate whether structured assessment packages,
pragmatic  risk-communication  tools,  electronic
seizure/adverse-event  diaries,  school-rehabilitation
feedback forms and scheduled multidisciplinary review
improve safety and function. Any proposed three-level risk
framework should undergo prospective validation before it
is used as a predictive instrument. Ethical safeguards
should emphasize caregiver education, age-appropriate
assent when possible, independent adverse-event
assessment and avoiding equating medication-induced
quietness with functional improvement.

CONCLUSION

Pharmacological treatment of ADHD symptoms in
children with ASD and epilepsy can be appropriate, but the
evidence base is uneven and clinical attribution is complex.
Methylphenidate remains the best-supported option for
core ADHD symptoms and recent literature generally
reinforces its cautious use when epilepsy is stable.
Atomoxetine is a reasonable non-stimulant alterpative
when stimulants are unsuitable or poorly tolerated; while
alpha-2 adrenergic agonists may be {Useful foryselected
hyperarousal, impulsivity or sleep-onseb, problems.
Antipsychotics and ASMs should rgtain clearly”defined
non-ADHD targets and sedation should neyer ‘e equated
with ADHD improvement:”"The practicaldrisk categories
and closed-loop pathway prop@sed here‘are organizational
aids, not validated predi€tion“teols. Safe prescribing
requires diagnostic reconfismation) review of seizure and
medication baselines flow-daseghnitiation, gradual titration,
phase-specific ~ fanetional goals, seizure diaries,
multisource feedback“and multidisciplinary reassessment
wheneverSeizure contral, sleep or behavior changes.
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