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Epilepsy and attention-deficit/hyperactivity disorder (ADHD) are closely connected and commonly seen in both children and adults. Each of the disorders has major psychosocial and quality of life (QOL) effects, and their co-occurrence makes coping even more challenging for both the patients and their families. Moreover, an adverse effect of some anti-seizure medications can potentially induce or exacerbate symptoms of ADHD on the one hand, while some ADHD medications may increase seizure risk on the other. The combination of proper diagnosis and appropriate treatment may improve or even prevent many of the complications associated with these conditions. The objectives of this review are to present the complex relationship between epilepsy and ADHD, looking into the pathophysiological, anatomical, and functional perspectives along with the psychosocial and QOL influences and the recommended treatment approaches in accordance with the latest literature.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one of the most common neurobehavioral disorders, with a prevalence of 5–7% among children and young adults (Sayal et al., 2018). It is also one of the most common comorbidities in children with epilepsy (Costa et al., 2015). Various population studies reported the prevalence rate of ADHD as being 2.7–4 times higher in patients diagnosed with epilepsy in comparison to the general population (Chou et al., 2013; Cohen et al., 2013; Chidi et al., 2014; Subchartanan et al., 2015; Bertelsen et al., 2016; Cervi et al., 2018; Choudhary et al., 2018; Wang et al., 2020). At the same time, a higher incidence of epilepsy was reported among children with ADHD than among children without ADHD (Andrade, 2020) when ADHD symptoms and diagnosis preceded the presentation of those of epilepsy. Hermann et al. (2007) studied 75 children (age 8–18 years) with new/recent-onset idiopathic epilepsy and 62 healthy controls. Those authors found that the ADHD symptom onset, along with many psychosocial complications preceded the diagnosis of epilepsy in 19/23 (82%) of the children in the epilepsy and ADHD group. Similarly, a population-based case-control study of all newly diagnosed unprovoked seizures among Icelandic children younger than 16 years found that ADHD was 2.5-fold more common among children with newly diagnosed seizures than in control subjects, indicating that both of these conditions may represent an epiphenomenon of underlying neurobiological abnormalities (Hesdorffer et al., 2004). The bidirectional correlation between ADHD and epilepsy supports a multifactorial etiology, possibly sharing a common pathophysiological path that connects those two pathologies (Chou et al., 2013).

Patients with coexisting epilepsy and ADHD present several different characteristics compared to patients with a sole diagnosis. The first is the disappearance of the usual sex differences in the prevalence of ADHD: in the absence of epilepsy, ADHD is seen in school-aged children with a male-to-female ratio of 2–3:1 while that ratio is 1:1 when coexisting with epilepsy (Socanski et al., 2013). A variation was also found in the prevalence of ADHD subtypes when the two diagnoses appeared in combination: there was a higher proportion of children with ADHD predominantly of the inattentive type, in comparison to the general population where the ADHD–combined subtype is the most frequent.

Many hypotheses have been proposed regarding the association between epilepsy and ADHD; the independent (circumstantial) hypothesis - holds that both disorders are highly prevalent, hence it is very probable that some of the children will eventually be found to have both diagnoses. The second theory claims dependent association which can be direct contribution of the seizures, interictal epileptiform discharges and the anti-seizure medications to the attention deficit and hyperactive behavior or a multifactorial linkage (Ahmed et al., 2022). The functional impairment of this network may be caused by a combination of genetic, environmental, and physiological factors which differ in their impact, eventually leading to a net result of hyperactivity, inattention, and impulsivity. All may affect brain connectivity, plasticity, apoptosis, and modify cognitive and behavioral parameters, even before the seizures appear.

We present a review of the possible pathophysiological and extrinsic factors which promote the disproportionately higher rate of ADHD among children with epilepsy.


Methods

The records were obtained by searching the PubMed database for studies conducted in children and adolescents. Search terms were “Epilepsy” and “ADHD” or “Attention-Deficit/Hyperactivity Disorder” and “children” and “adolescents” and “pediatric age” with “anti-seizure treatment,” “epilepsy syndrome,” “interictal discharges,” “ADHD treatment,” “QOL,” “psychosocial,”, “etiology” and “pathophysiology.”




Etiology and pathophysiology


Genetics

The overlapping diagnosis of both conditions may be attributed to a common genetic etiology. Gonzalez-Heydrich et al.’s (2009) pilot study demonstrated a higher prevalence of ADHD in mothers of children with ADHD and epilepsy. Moreover, mothers demonstrated a higher rate of current ADHD symptoms were more likely to have a family history of epilepsy in first- or second-degree relatives (in addition to the index child). A nationwide Swedish cohort study reported that the children of mothers with epilepsy also had a significantly increased risk of ADHD (odds ratio [OR] 1.85, 95% confidence interval [CI] 1.75–1.86), as did the children of fathers with epilepsy (OR 1.64, 95% CI 1.54–1.74) and individuals whose siblings had epilepsy (OR 1.56, 95% CI 1.46–1.67) (Brikell et al., 2016). These findings suggest that ADHD symptoms in children with epilepsy and their first-degree family members reflect a shared genetic and/or environmental source.



Anatomical and functional brain pathology

The latest technological abilities, such as quantitative and functional magnetic resonance imaging (MRI) point at another possible pathophysiology underlying the co-occurrence of epilepsy and ADHD. One study on MRI-based volumetric measurements demonstrated that ADHD and epilepsy were associated with a significantly increased volume of gray matter distributed throughout regions of the frontal lobe as well as with a smaller brainstem volume (Hermann et al., 2007). One possible explanation was that the neurodevelopmental processes of cortical pruning and increasing myelination with concomitant declines in cerebral gray and increasing cerebral white matter volumes in normally developing children is static or attenuated in children with epilepsy and ADHD, leading to the morphometric abnormality. The volumetric changes may also be an anatomical reflection of the frontal lobe dysfunction in ADHD (Pasini et al., 2007) combined with genetic or acquired circumstances leading to overgrowth of pathological neuronal networks, and hyperexcitability.

Nevertheless another study found reduced cortical thickness in the bilateral areas of the frontal, parietal, and temporal lobes (Saute et al., 2014). The findings of Saute et al. (2014) also indicated minor or no group differences in the metrics of the cortical surface area, volume, or curvature, and smaller subcortical volumes of the caudate, thalamus, hippocampus, and brainstem in children with epilepsy and ADHD compared to the healthy control group. These anatomic abnormalities were evident early in the course of epilepsy, suggesting the presence of antecedent neurodevelopmental changes.

The reported volumetric differences are not reflected in functional studies. Bechtel et al. (2012) recorded brain activation while performing working memory tasks in boys aged 8–14 years, seventeen of whom were diagnosed with combined epilepsy/ADHD, fifteen with developmental ADHD, and fifteen healthy controls. Those authors reported that both patient groups showed similar reductions of activation in all parts relevant to the functional network of working memory compared to the control group, suggesting that ADHD with and without epilepsy share a common underlying neurobehavioral pathophysiology (although no children with epilepsy without ADHD were included in either study for comparison) (Bechtel et al., 2012).

Despite the disparate methodologies of these studies, the conclusions are in keeping with those reported in studies of idiopathic ADHD, which have shown disruption within a broad fronto-striatal-cerebellar network (De La Fuente et al., 2013) and similar patterns of cortical changes (Narr et al., 2009). Therefore whether a unique anatomical/morphological is phenotype of epilepsy-associated ADHD is still controversial (Yoong, 2015).

There is also a neurotransmitter-related hypothesis based upon animal models of ADHD, which suggests that functional impairments in excitatory glutamatergic synaptic transmissions may be one of the underlying mechanisms leading to increased susceptibility to both epilepsy and ADHD (Jensen et al., 2009).



Epilepsy syndrome, onset, type, and seizure load as related to coexisting ADHD

There are certain generalized epileptic and non-lesional focal syndromes which are more likely to present with ADHD-like behaviors, supporting the structural/genetic theory. Self-limited epilepsy with centrotemporal spikes (SeLECTS) is probably the epileptic syndrome most identified with ADHD. The frequency of centrotemporal spikes in non-epileptic children with ADHD is significantly higher than would be expected in these children (Holtmann et al., 2003; Aricò et al., 2020). When pediatric patients diagnosed with SeLECTS were specifically tested for distractors in their visual field, impaired attentional control was detected even in comparison to patients with childhood absence epilepsy (CAE) (Deltour et al., 2007). Comparable results were found in frontal lobe epilepsy in a cohort study of non-lesional frontal lobe epilepsy: as many as one-third of the patients exhibited ADHD or impulsivity difficulties (Prévost et al., 2006). The prefrontal cortex pre-supplementary motor area and the inferior frontal gyrus (IFG), have a key role in the executive functions, such as inhibition control and set shifting The high prevalence of ADHD in patients with frontal lobe epilepsy may be a reflection of the dysregulation of the frontal lobe networks (Ahmed et al., 2022). The remarkable association of the frontal lobe and, as evidenced biologically, electrographically, and structurally, is also reflected in benign well-controlled CAE that as generalized epilepsy involves major frontal lobe networks. Caplan et al. (2008) reported a 26% rate of attention and behavioral deficit among children with CAE compared to 6% in the general population. Whether this is secondary to a genetic predisposition, an MRI-silent developmental lesion, or the repercussion of epileptic discharges on frontal lobe functions remains uncertain.

Regardless of the epilepsy type and anatomical location of seizures, there is robust evidence that uncontrolled epilepsy with a high seizure load is strongly associated with ADHD. McCusker et al. (2002) performed standardized measures of child and family adjustment among 48 families of children with intractable epilepsy and no associated severe learning disability, of whom the greatest behavioral problems were related to attentional and hyperactivity disturbances, who attended a regional pediatric neurology service. One of the two factors which were persistently implicated across a range of adjustment problems was the frequency of rectal diazepam administration. Another review of 75 children with epilepsy concluded that those with seizures occurring at least weekly were rated by their parents as having more symptoms of hyperactivity than those with less frequent seizures (Berl et al., 2015).

Young age at epilepsy onset is a significant neurodevelopmental risk factor, which is hypothesized to have a more detrimental effect on the immature developing brain than longer duration of the disease and multidrug treatment. Nevertheless, there is no consensus regarding the effect of young age at epilepsy onset and a higher prevalence of ADHD. Kwong et al. (2016) examined the association between ADHD and epilepsy in 122 adolescents, taking into consideration seizure-related and sociodemographic variables. Those authors reported a negative correlation between ADHD scores and age at seizure onset. Similarly, in a study of 21 patients with SeLECTS who were diagnosed with coexisting ADHD, those who were younger at the onset of epilepsy demonstrated a lower IQ, higher attention deficit (p = 0.004) and higher impulsivity (p = 0.016) (Danhofer et al., 2018). Those findings were not supported by the data published by Kral et al. (2016) who reviewed the neuropsychological evaluation records of 204 youths with epilepsy who were divided into groups of no ADHD, ADHD combined type, and ADHD predominantly inattentive type. In that study, the age of seizure onset, seizure classification, and seizure frequency did not differ significantly between the groups (Kral et al., 2016).



Subclinical epileptiform activity

The relation or impact of interictal epileptiform discharges (IED) with attention and cognition in children has long been presumed. The prevalence of IED in the healthy population varied between 1.4 to 6.5% depending upon sex, age, state, and type of data collection (digital/non-digital) (Cavazzuti et al., 1980; Okubo et al., 1994; Capdevila et al., 2008; Borusiak et al., 2010). A similar prevalence of IED was detected in a population of children with ADHD who were evaluated in an alertness state (Socanski et al., 2015). However, when 42 children with ADHD underwent overnight electroencephalogram (EEG) recordings, 53% produced IED (Silvestri et al., 2007), suggesting that ADHD is a condition that is associated with EEG epileptiform abnormalities and that it plays a role in cognitive-behavioral abilities. Furthermore, Abd El Naby and Naguib (2018) suggested that IED’s specifically over frontal lobe, are involved in the pathophysiology of the combination of ADHD and epilepsy.

Interictal epileptiform discharges are known to contribute to behavioral issues in patients with epilepsy and other neurological disorders. The most persuasive support for the association of IED during sleep and the parameters of attention, behavior, and cognition (mainly language processing) is based upon studies in children with SeLECTS. This specific population has no seizures or a low seizure load, does not require anti-seizure medications (ASM), and awake IED may be rare compared to marked activation during sleep. In a review of the literature, Nicolai et al. (2006) concluded that the average results are reportedly lower for some executive functions and for sustained attention in the presence of other learning and memory difficulties in cases of uncomplicated SeLECTS compared with controls. Moreover, those authors found strong evidence that the problems in attention are related to right-sided discharges and the high rate of epileptiform discharges in sleep. A bilateral IED’s activity was found to be significantly more common in children with behavioral disorders than children without behavioral disorders (p = 0.039) in children with SeLECTS (Özgen et al., 2021). There is further support derived from neurological disorders without epilepsy. For example, Mulligan and Trauner (2014) identified 101 children with autism who had undergone 24-h EEGs: 50% had epileptiform abnormalities after children with a history of epilepsy had been excluded. The presence of epileptiform activity was associated with lower functional levels (intellectual and behavioral) in the children with autism, whereas the incidence of such abnormalities was only 20% among those with high-functioning autism. Another example is the relationship found between IEDs in twenty-three individuals with Smith-Lemli-Opitz and ADHD (Schreiber et al., 2014). In that study, 43 of 85 EEGs (51%) were abnormal. While IEDs group showed no significant between group differences in ADHD trait symptoms or epilepsy occurrence, the presence of single-visit IEDs predicted a 34% increase in hyperactive/impulsive symptom severity compared with visits without IEDs over time.

Two main hypotheses have been suggested in an attempt to explain the role of the interictal activity on behavior and cognition (Van Bogaert et al., 2012). The first theory is that IED activity causes a transients focal dysfunction of the cortical activity as was seen in a different evoked potential tests (Shewmon and Erwin, 1988) or that the IED case temporary alternation of a distal cortical and subcortical synaptic network which consequences on brain functioning evidenced cognitively and behaviorally (De Tiège et al., 2007; Siniatchkin et al., 2010). The second theory suggests a more long-lasting effect of the intense interictal activity during sleep causing cognitive impairment through dysfunction of both hypermetabolism at the site of the epileptic foci and hypometabolism in distant and connected brain areas (De Tiège et al., 2008, 2009). Another assumption is that memory consolidation processes are affected by the interfered sleep-dependent physiological processes of neuronal plasticity (Plihal and Born, 1999; Stickgold et al., 2000). IEDs may also represent a marker for an underlying process that impacts behavior/cognition may be proposed by the results of Capdevila et al. (2008). Among 4/6 healthy children who underwent polysomnographic test and IEDs were detected, abnormal findings in areas of behavior, attention, hyperactivity, and learning were diagnosed in a formal neurocognitive test.



ADHD treatment

Attention-deficit/hyperactivity disorder is a disorder with a higher risk of seizures with a possibility that treatment itself may lower seizure threshold. Overall, there is a paucity of data about seizure risk in non-epileptic children treated with stimulants therefore there is no clear, evidence-based answer to this question. A cohort analysis evaluated the risk of seizures among pediatric patients naïve to ADHD medication therapy. No statistically significant difference was found in the adjusted relative risk in 13,322 patients exposed to atomoxetine relative to 13,398 patients treated with stimulant over a follow-up period of 6 months (McAfee et al., 2013). Similar results were published reviewing the Italian ADHD Registry where a total of 1,350 and 753 participants (aged 6–18 years) were treated with methylphenidate and atomoxetine, respectively. Over 5 years follow up seizures occurred in 3 patient in the methylphenidate group and two in the atomoxetine group (Cortese et al., 2015). When EEG preformed in 243 patients with ADHD prior to stimulant treatment initiation seizures occurred only in the treated group, in 1/175 patients with a normal EEG and 3/30 treated patients with epileptiform EEGs. As expected, epileptiform EEG in healthy children with ADHD predicts considerable risk of seizure occurrence with treatment. The risk, however, is not necessarily attributable to stimulant use (Hemmer et al., 2001).



Psychosocial factors

Intrafamilial relations (for example, the degree of conflict/cohesion) were directly associated with adjustment difficulties in the child with ADHD as well as with the frequency of seizures. In a survey of 48 families, McCusker et al. (2002) reported that the family functioning variables were one of the major predictors of behavioral and adjustment difficulties. Behavioral problems and competencies in the child were shown to have a direct relationship to the degree of conflict (expressed anger, aggression, and conflict among family members) and an inverse relation to the degree of family cohesion (commitment, helpfulness, and support). There was a direct effect of neuropsychological function on academic achievement (not specific to ADHD) in 173 children with chronic epilepsy (Fastenau et al., 2004). A comprehensive neuropsychological battery revealed that neuropsychological deficits had a smaller impact upon the achievement on children growing up in supportive/organized homes compared with children growing up in unsupportive/disorganized homes. Thus, the subgroup of children with epilepsy (those with not only neuropsychological deficits but also disorganized/unsupportive home environments) is particularly at risk for adverse academic outcomes.



Contribution of ASM

The ASM and their side effects have significant potential of influencing many aspects of behavior, cognition, and quality of life (Hessen et al., 2006). The associated cognitive and behavioral side effects depend upon the combination of various factors, including different vulnerabilities, metabolic profiles, existing cognitive problems, modes of action, doses, concentrations, rates of titration, ages at treatment onset, durations of treatment, and concomitant medications (Lagae, 2006). Moreover, in many studies behavioral and cognitive difficulties were reported with anti-seizure medication, however, whether they completely fulfilled the criteria of shorter attention span with or without hyperactive behavior is not always clear. Review of the available evidence in the literature classified the medication according to their mode of action (Verrotti et al., 2018) or by generation (Lagae, 2006; Aldenkamp et al., 2016). Phenobarbital is generally considered as being the most frequently reported medication to induce symptoms of ADHD, followed by topiramate and valproic acid (Verrotti et al., 2018). GABAergic drugs specifically influence vigilance and attentional processes (Lagae, 2006). Furthermore, combination of phenobarbital, phenytoin, and primidone with Methylphenidate, which blocks their metabolism, leads to a higher levels of these medications and a greater risk of side effects, especially on attentiveness. The anti-glutamatergic drugs, especially those that work on the NMDA receptor-like perampanel (though with low affinity), are more associated with negative cognition effects on learning and memory (Rosenfeld et al., 2015).

According to the International League Against Epilepsy (ILAE) task force 2016 report on the older group of medications, phenobarbital showed the most convincing evidence of negative effects on both cognition and behavior, with behavioral problems ranging from hyperactivity to withdrawal or sedation (Aldenkamp et al., 2016). Similarly, caution was recommended in prescribing valproic acid due to insufficient information to confirm the clinical impression that it is associated with behavioral complications. This recommendation was based upon Masur et al.’s (2013) study that provided Class I evidence that valproic acid is associated with more significant problems of attention than ethosuximide or lamotrigine in children with newly diagnosed CAE. That finding was based upon an age-specific battery of neuropsychological tests, as well as upon questionnaires on behavior and quality of life. Furthermore, prenatal exposure to valproic acid reportedly caused a high level of inattentiveness and hyperactivity in children at 3 years of age (Cohen et al., 2011). Clobazam, carbamazepine, and ethosuximide were found to be safe in terms of cognitive and behavioral effects in children, with well-established evidence in the literature for those first two medications and lack of either positive or negative evidence regarding the latter (Verrotti et al., 2018).

Among the newer ASM, the interpretation of the behavioral data for vigabatrin was distorted since the primary etiology of the majority of the studied children included those with behavioral impairments. Topiramate can cause adverse effects in behavior, particularly in children and adolescents with intellectual disabilities, and those effects tend to persist as long as the treatment is continued. This is also the case for levetiracetam, where the available data are still contradictory, although they suggest that caution should be used due to possible association with aggression (Levisohn et al., 2009; Chen et al., 2017). Oxcarbazepine, gabapentin, and felbamate either showed no evidence for a cognitive or a behavioral effect, or the available information was insufficient to establish their influence. Lamotrigine was the only medication found to have a positive impact on both cognition and behavior (Han et al., 2017). Information regarding zonisamide is limited, therefore careful behavioral and cognitive monitoring is recommended. Information on the cognitive impact of stiripentol, lacosamide, and rufinamide was inconclusive (Auvin et al., 2018; Verrotti et al., 2018). A pooled analysis derived from three Phase III trials and an open-label extension study found that 8.2% of 143 adolescents receiving perampanel showed aggressive behavior (Rosenfeld et al., 2015). It was suggested that a behavioral change, including aggression, might be dose-related but more data are required (Aldenkamp et al., 2016).

The evidence for behavior and cognitive difficulties contributed by anti-seizure treatment is more established than in related to the specific symptoms of ADHD. Therefore, any medication which may cause significant behavioral or cognitive side effects should be avoided or be used with caution, in patients with ADHD or those who already struggle with these challenges.




Diagnosis

A consensus paper issued by the Task Force on Comorbidities of the ILAE Pediatric Commission in 2018 recommended screening for ADHD in every child with epilepsy starting at the age of 6 years, or at the time of diagnosis if older than 6 years. The child should be reevaluated annually and after any ASM change. The screening should not be performed within 48 h of a seizure associated with a postictal state (Auvin et al., 2018). It should be undertaken by health practitioners with expertise in ADHD, such as child psychiatrists, child neurologists, developmental pediatricians, and psychologists. Since intellectual disability and learning disabilities are common comorbidities of epilepsy, formal cognitive testing in children with epilepsy is recommended for those children struggling at school (Auvin et al., 2018).



Treatment

The primary role and efficacy of the medications indicated for ADHD are well established in the literature and their use is common practice in pediatric neurology, including children with epilepsy (Rheims et al., 2016). However, concerns are often expressed by parents when a child with epilepsy requires ADHD treatment as well. Methylphenidate (MPH) is the most commonly prescribed medication for treating ADHD. It blocks the reuptake of dopamine and noradrenaline into neurons and appears to stimulate the cerebral cortex and subcortical structures (Volkow et al., 2002). Therefore, initial caution is warranted for using MPH in the presence of seizures. A retrospective study of 105 pediatric patients (mean age 14.8 years) with epilepsy who were treated with MPH for a mean duration of 22 months showed exacerbation of seizures in 20% of the subjects and worsened EEG findings in 32% of the subjects (Park et al., 2018). Moore et al. (2002) reported a 12.5% increase of mild transient seizures in a prospective study of eleven children and adults with epilepsy. The therapeutic approach of MPH has changed over time and as a result of additional clinical published studies. One of the first of those studies that appeared in 1997 was by Gross-Tsur et al. (1997) who followed 30 patients for 4 months and found MPH to be effective in treating children with epilepsy and ADHD and safer in children who were seizure-free later on. This was followed by a retrospective cohort study that compared 18,166 children with epilepsy who were being treated with stimulants and 54,197 non-users. No increase in seizure-related hospitalizations with the use of stimulants was detected in the children with epilepsy (Liu et al., 2018). Similarly, Adams et al. (2017) described a prospective double-blind, placebo-controlled study of 30 adult patients who did not show any significant change in seizure frequency but who experienced a moderate to large improvement in ADHD symptoms. Based upon that study, the ILAE task force of comorbidities in the pediatric population assigned it a level B evidence for efficacy, safety, and tolerability of MPH in children with epilepsy (Auvin et al., 2018).

There is limited data on other ADHD medications. Amphetamines were found to be less effective than MPH (24 vs. 63%, respectively) in an observational retrospective study of 36 children and adolescents. Seizure aggravation was not reported, however, the level of tolerability was low, with a dropout of 53% of amphetamine-treated patients due to side effects (Gonzalez-Heydrich et al., 2014). Atomoxetine showed limited efficacy (37–59%) in two observational clinically based studies (Torres et al., 2011; Auvin et al., 2018) with a seizure worsening rate of 7–9%. A recent retrospective study of 105 patients reported a significant decrease in the Clinical Global Impression Scale score over 12 weeks of atomoxetine treatment with a similar rate of seizure aggravation (Park et al., 2020). Brikell at al reviewed the risk of acute seizure Among 995 individuals with epilepsy, under the age of 19 who initiated ADHD medication (stimulants, atomoxetine, or both) in Sweden. During 24 weeks follow-up, within-individual analyses, no statistically significant difference was seen in the rate of seizures in comparison to the same period of time before medication initiation (Brikell et al., 2019). On a different perspective but further supporting of the safety of ADHD medication (stimulants, atomoxetine or both), Wiggs et al. (2018) demonstrated that ADHD treatment was associated with lower risk of seizures (29 and 49% lower odds in patients with history of seizures and with no recorded prior seizures, respectively), in relative to unmedicated periods. It is therefore sufficient to conclude that MPH may be safely used in children and adolescents with a current or past history of epilepsy.



Summary

Attention-deficit/hyperactivity disorder is a ubiquitous and major developmental and functional challenge in children with epilepsy. The direct cause for this comorbidity has not yet been elucidated, although we do know that it is probably not a direct result of a single factor, but rather of many extrinsic and intrinsic components in combination. Each patient presents a variety of characteristics which eventually determine whether ADHD will become a significant comorbidity. Pediatric neurologists must be aware of this comorbidity, assess it early in the course of the disease, and determine whether it preceded the onset of epilepsy. Upon diagnosis, depending on severity, and alongside the medical treatment, we should consider treating or changing existing factors such as ASM, parental education, and seizure control. Future and more systematic studies on the association between epilepsy and ADHD are warranted with the aim of refining current approaches and enhancing the pediatric patient’s function, achievements, and behavior.
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