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PREVALENCE OF ADHD IN CHILDREN WITH EPILEPSY 

• The prevalence of ADHD in children with Epilepsy has 
been observed to in the range of 12 to 39% 
 

• ADHD Inattentive Subtype  24% 
• ADHD Combined Subtype  11% 
• ADHD Hyperactive/Impulsive  
     Subtype 2% 

 
 

 



PREVALENCE OF ADHD IN CHILDREN WITH EPILEPSY 
 

 12% of 25 children  with “complicated” Epilepsy +ADHD 
        2.1% of children with diabetes + ADHD 
       None of 42 children with “uncomplicated” Epilepsy had -ADHD 
                                                                                       Davies,2003 

 
    13,7% of the children with Epilepsy + ADHD 
                                                                                     Hesdorffer, 2004 
 
     28,1% of children with Epilepsy + “Hyperactivity” 
          5.7 times higher control children 
          2.3 times higher control children with cardiac problem 
                                                                                   Mcdermott, 1995 

 
 17% of 134 children (medical records) with  Epilepsy + ADHD 
                                                                                   Hedderick and Buchhalter, 2003 

 
 



PREVALENCE OF ADHD IN  CHILDREN WITH EPILEPSY 

Without Epilepsy, ADHD is seen in school-aged children with a Male 
to Female Ratio of 2-3:1 
 
 
 
ADHD + EPILEPSY the Ratio is 1:1 
 
 
 



ADHD IN CHILDREN WITH EPILEPSY 

TIMING OF ADHD AND ITS COMORBIDITIES: “Care was taken to date the onset of 
 ADHD in relation to the first-recognized seizure and the diagnosis of epilepsy. Both 
ADHD and  its complications antedatted the diagnosis of epilepsy in tha majority of 
cases (82% for  ADHD, 65% for academics; n 75 )”   



Hesdorffer DC, 2004 

2.5-fold increased risk for unproked seizures in children  with ADHD 
3.7 fold increased risk for unproked seizures in children with ADHD-I  



Amy, 2011 



Amy, 2011 



    ADHD-Epilepsy Comorbidity: the Neurobiology 

Hermann et al, Brain 2007; Jensen et al Neuroscience 2008; Howells et al, Brain Res 2008 

• Quantitative MRI demonstrated that ADHD in 
epilepsy is associated with significantly increased 
grey matter in the frontal lobe and significant 
smaller brainstem volume  
 

• Animal models of ADHD suggest that synaptic 
abnormality in excitatory glutamatergic 
transmission may contribute to vulnerability for 
epilepsy and ADHD, and could help to identify 
common pathophysiological events between 
these two conditions  
 



Hermann, 2007 

Brain Morfology in Children with Epilepsy and ADHD 



ADHD and Epilepsy types 

• Certain epilepsy syndromes may predispose to 
ADHD-like behavior  

• Patients who have generalized epilepsies are more 
frequently reported to have attentional difficulties 
than patients suffering from partial seizures.  

• The presence of ADHD symptoms at the time of 
epilepsy onset is a major marker of abnormal 
cognitive development  

 

Dunn, 2015 



ADHD and Frontal Lobe Epilepsy 

• FLE shares behavioral features with ADHD, presenting in some patients 
with impulsivity, disinhibition, and excitement/irritability  
 

• There is a critical early stage of brain maturation during which frontal 
lobes EEG discharges perturb the development of brain system 
underpinning attention and hyperactive disorders, therefore interfering 
with the normal development of learning processes  

 

Prevost 2006 



ADHD and “Benign” Epilepsies 

• Childhood absence epilepsy 
– Children affected by CAE have difficulty in visual sustained attention, verbal 

and non-verbal attention, and memory, despite a good response to AEDs and 
normal intelligence  

– ADHD is the most common psychiatric diagnosis in children affected by CAE, 
with a prevalence of the inattentive subtype  

 

                                                                                            Barnes, 2008 



ADHD and “Benign” Epilepsies 

• Rolandic epilepsy 
– Rolandic spikes are clearly more frequent in ADHD children 

than in the general pediatric population, even if there is 
still no clear explanation for this association  

– Children suffering from benign epilepsy with centro- 
temporal spikes have been shown to have a greater sus- 
ceptibility to distracters occurring in their visual field 
compared to healthy children and children affected by 
idiopathic generalized epilepsies  

 
Deltour , 2007   



•12 boys-12 girsl with CAE and seizure-free  
•Age 8-14 
• IQ>80,  
•EEG with bilateral symmetrical and synchronous spike and-wave at 3 Hz 
•18 with VPA, 4 with LEV, 1 with LTG, 1 with VPA+LTG,, 1 with VPA+LEV 
•No ADHD and  psychiatric disorders and neurological impairments 



 The patients with CAE were marked impaired in some measures of Alertness,  
Diveded Attention, Impulsivity and Selective Attention 
The higher rate of commission errors  and false positive answers of this patients 
indicates problems in controlling behavior in the Go/No-Go task in the impulsivity 
task.  





• All partecipants were tested with a computerized test battery 
that consisted of a: 

•  selective attention task 
• Impulsivity task 
• Focused Attention task 
• Vigilance task 

Results 
 

• Impairment in Selectivity ( Impulsivity, Focused Attention, 
Selective Attention, Aspects of Divided Attention) 

• Impaireant in Intensity (Arousal), No impairment in Vigilance 
• No correlation with electroclinical variables of age at onset 

and spike index on sleep EEGs 
 
 



Pharmacological Treatment in ADHD+ Epilepsy 

• Safety: any tendency to increase the 
likelihood of seizures and interactions with 
AEDs 
 

• Tolerability:  as children with epilepsy 
appear to have higher rates of side effects 
or adverse reactions other than seizures 
 

• Efficacy: pharmacological trials 
Torres, 2008 









Ravi, 2016 



CONCLUSION 

In conclusion, although much research still needs to be done, 
the data on impairment from ADHD and the risks and 
benefits of its treatment argue that we should no more leave 
a child’s ADHD untrated than leave his or her epilepsy 
untreataed 
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