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The relationship of autism and epilepsy has been studied since the 1960s, at which time early studies had identified a high rate of seizures and Electro-Encephalogram (EEG) abnormalities in children with autism.   Such findings have been widely replicated, and it is now well established that children with autism are at a higher risk for developing epilepsy.  Epilepsy is characterized by abnormal electrical brain activity detected by EEG, and is associated with various behavioural manifestations.  Seizures are typically classified into different epilepsy syndromes based on the symptoms experienced and the characteristics of the convulsions, and also on the specific EEG patterns recorded during seizures.  

While both autism and seizures are characterized by core symptoms, disturbance in social interaction and recurrent seizures respectively, they are not single diseases or disorders, as both cannot be explained by single etiologies.  Moreover, both disorders are associated with a wide range of behavioural manifestations, cognitive strengths and weaknesses and variable outcomes.  About 30% of children with autism have manifest recurrent seizures, while 30% of children with epilepsy are also diagnosed with autism.  Individuals with both autism and epilepsy have a worse developmental trajectory than those with either one condition.

In this article, the authors describe what they call the autism-epilepsy phenotype, discuss certain risk factors that have been identified and/or are being studied, what we know about the age of onset of epilepsy in different autistic populations, and propose that children presenting with this autism-epilepsy phenotype offer a unique model to further our understanding of the pathophysiology of autism.
The autism-epilepsy phenotype
The severity of cognitive impairments and accompanying motor deficits is the most documented risk factor for epilepsy in autistic populations, with the highest risk in those individuals with moderate to severe mental retardation (MR), but the relationship of epilepsy, MR and autism is complicated.  In many instances, the epilepsy precedes the diagnosis of autism, raising the issue of the effect of the seizures themselves on the developing brain, especially with regards to cognitive and social skill acquisition.  Studies suggest that there might be two peaks of incidence of seizures in autism:  in childhood and in adolescence.  Evidence from animal and human studies tells us that age of onset is an important determinant of cognitive and behavioural outcomes.
It would seem that children with seizure onset prior to age 5 years are at high risk for poorer outcomes, and that in children with epilepsy, the greatest risk for developing autism appears to be in those children that develop seizures prior to the age of 2 years.  The basis for the second peak of seizure onset in adolescence and adulthood is unknown, and may be unique to autism, as seizure prevalence and/or severity seem to decline with advancing age in adults with MR, cerebral palsy and Rett syndrome.  Approximately one-third of children with autism have regression of their language and social skills prior to age 2 years, and it has been suggested that regression in autism is associated with a higher rate of seizures.  The relationship between regression and epilepsy remains controversial though, because some studies report higher rates of seizures in autistic regression cases, while other studies report no association.  
The autism-epilepsy phenotype and the pathophysiology of autism

There has been a shift in our thinking of the relationship of epilepsy to autism.  Since the discovery of common genetic mechanisms, epilepsy is not longer considered a causal factor in autism, but rather as both a byproduct of the underlying network dysfunction and as a contributor to further network disruption, and thus responsible for greater impairments.  In this part of the article, the authors discuss neural network dysfunction common to autism and epilepsy, and some genetic pathways that are disrupted and can lead to autism, epilepsy or autism-epilepsy. A complete summary of genes and pathways would be too lengthy to include here.  Pathways discussed include those important to synapse development and maintenance, activity-dependent gene expression, circadian rhythms and sleep patterns, and the balance between excitation and inhibition in the brain.  The authors end their discussion by pointing out some mouse models that exhibit seizures and autism.  Some symptoms in these mice have responded to therapeutic agents, and there is hope that these agents that target common mechanisms between epilepsy and autism can eventually benefit all children with either disorder. 
