
  [image: cover]


  

  

  



  


  


  ISBN : 978-2-7420-1102-5


  


  © John Libbey Eurotext, Paris, 2013


  


  


  


  [image: ]


  Éditions John Libbey Eurotext

  127, avenue de la République

  92120 Montrouge, France

  Tél. : 01 46 73 06 60

  e-mail : contact@jle.com

  http://www.jle.com


  Progress in Epileptic Disorders

  International Advisory Board


  Aicardi Jean, France


  Arzimanoglou Alexis, France


  Baumgartner Christoph, Austria


  Brodie Martin, UK


  Cross Helen, UK


  Duchowny Michael, USA


  Elger Christian, Germany


  French Jacqueline, USA


  Glauser Tracy, USA


  Gobbi Giuseppe, Italy


  Guerrini Renzo, Italy


  Hirsch Edouard, France


  Kahane Philippe, France


  Luders Hans, USA


  Meador Kimford, USA


  Moshé Solomon L., USA


  Noachtar Soheyl, Germany


  Noebels Jeffrey, USA


  Palmini André, Brazil


  Perucca Emilio, Italy


  Pitkanen Asla, Finland


  Ryvlin Philippe, France


  Scheffer Ingrid, Australia


  Schmitz Bettina, Germany


  Schmidt Dieter, Germany


  Serratosa José, Spain


  Shorvon Simon, UK


  Tinuper Paolo, Italy


  Thomas Pierre, France


  Tuxhorn Ingrid, USA


  Wolf Peter, Denmark


  


  Outcome of Childhood Epilepsies


  


  Willem F. Arts, Alexis Arzimanoglou, Oebele F. Brouwer, Carol Camfield, Peter Camfield


  

  



  


  


  


  [image: ]


  Foreword


  From 15 to 18 November, 2012, 49 experts in the field of childhood epilepsy convened in The Hague, The Netherlands, for a workshop entitled: Outcome of Childhood Epilepsies. The workshop was held within the framework of the “Progress in Epileptic Disorders” workshops, organized by the journal Epileptic Disorders. The 2012 workshop was held in The Hague on the occasion of the 25th anniversary of the Dutch Study of Epilepsy in Childhood, and the members of the Dutch study group felt indeed very honoured to host so many distinguished guests.


  The Dutch Study of Epilepsy in Childhood (DSEC) started in 1987 as a prospective cohort study of children with newly diagnosed epilepsy. The children were recruited from four hospitals in three adjacent cities in The Netherlands and the almost 500 children recruited over a period of four years were considered to contain roughly 70­80% of all incident cases in the referral area of the participating hospitals.


  The original study group consisted­in alphabetical order­of Willem Arts, Oebele Brouwer, Ada Geerts, Boudewijn Peters, Hans Stroink and Cees Van Donselaar, and, sticking together as a group despite changes in the respective careers, we were able to continue the follow-up of the cohort until quite recently. Altogether, the DSEC produced about 50 papers in peer-reviewed journals, six theses, and countless contributions to international congresses and meetings. Most of this output concerned research on the outcome of the epilepsy of these children. Without aiming for completeness, we can mention the outcome after a single unprovoked seizure (Stroink), the outcome of newly diagnosed epilepsy (Arts, Geerts), the outcome after withdrawal of AEDs (Brouwer, Peters, Geerts), mortality (Brouwer, Callenbach), quality of life and psychosocial outcome (Carpay, Geerts), cognitive outcome (Geerts, Oostrom, Peters, Schouten), outcome predictability (Arts, Boerrigter, Geelhoed, Geerts), and intractability (Arts, Geerts).


  Many of the contributions were realized only after intensive collaboration by and discussions with experts in the field like Carol and Peter Camfield, Anne Berg, Shlomo Shinnar, Matti Sillanpää, David Chadwick, Richard Appleton and many, many others. The 25th anniversary of the DSEC for us marked an excellent occasion to acknowledge their contributions and express our gratitude for it.


  The background of the workshop was on the one hand the availability of many outcome data from cohort studies, trials and other studies on (treatment of) childhood-onset epilepsy. We felt that a state-of-the-art survey of the available data was now timely. On the other hand, it had already become clear that our knowledge on outcome of childhood epilepsy in general and of specific types of epilepsy and of treatment modalities in particular is as yet by far insufficient to base sound, evidence-based treatment strategies on. The workshop therefore also aimed to identify the lacuna's in our knowledge and define research topics in this area for the years to come.


  We really enjoyed three days of exciting discussions, and we hope that the readers of this book will agree with us that altogether, this is a state-of-the-art review as good and as up-to-date as one can get.


  We are very grateful for having had the opportunity to organize this workshop. Our thanks go especially to Alexis Arzimanoglou, editor-in-chief of Epileptic Disorders, who opened up the possibility to embed the workshop within the “Progress in Epileptic Disorders” series, and was of great help with the content and organization, and to the other two members of the scientific committee, Carol and Peter Camfield. And of course, this also gives us the opportunity to gratefully acknowledge the enduring friendship, trust and hospitality we experienced from “The Camfields” during many years!


  We thank all speakers and discussants who did such a great job, especially those who wrote a chapter and later revised it, incorporating the remarks and suggestions made during the sometimes heavy discussions. Special thanks go to Mrs. Florence Marsy from ANT Congress who did all the practical organizational work and to UCB Pharma for their continuing support for the “Progress in Epileptic Disorders” workshops. We gratefully acknowledge their unrestricted educational grant.


  Finally, we also wish to thank John Libbey Eurotext Editions and their editor, Mrs Anne Chevalier, for their help in publishing this book soon after the workshop, eliminating our textual and linguistic mistakes.


  Willem F. Arts, Oebele F. Brouwer
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  Entrance criteria and outcome measures in pediatric epilepsy clinical trials


  Deborah Hirtz
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  In April 2011, a National Institute of Neurological Disorders and Stroke (NINDS) workshop was held to identify problems in recent epilepsy clinical trials and to propose new approaches, including recommendations for selection criteria that could be widely used and that would augment the efficient, appropriate and safe recruitment for new trials (Fertig et al., 2012). Clearly one single set of selection criteria would not fulfill the needs of all trials, but it would be easier to compare trial results if entry criteria and measured outcomes were similar. The workshop recommendations were intended as suggestions for a framework which could be modified as appropriate for any specific trial. The discussion focused on epilepsy trials involving primarily adults. However, lowering the age limit in general to 12 years was recommended, with the caveat that applicable preclinical and clinical safety and PK studies have been done in this age group.


  One of the roadblocks to a common set of entrance criteria for epilepsy trials is the etiologic heterogeneity of the epilepsies and epilepsy syndromes. Many trials are for add-on therapies, and stability of the current AEDs can be a problem. Another issue is that patients with other stable but chronic conditions are excluded, making the results less applicable to real-world settings. To facilitate the conduct and comparability of trials, the NINDS has developed epilepsy common data elements (CDEs) (Loring et al., 2011). These generally apply to ages 12-75, unless a pediatric population is the specific target of the study. This chapter will present recommendations from the workshop and the CDEs specifically with regard to pediatric epilepsy trials, and will give examples of criteria used in several recent NINDS sponsored studies. These will include definitions of treatment-resistant epilepsy, seizure types, and other eligibility criteria. Recently recommended outcome measures will also be presented, mainly from the NINDS common data elements, as well as suggestions to approaches to measuring quality of life as an outcome in pediatric epilepsy trials.


  Study entry criteria


  ■Entrance criteria as recommended in the workshop


  Seizure type: Focal seizures must have a focal onset according to current ILAE criteria. At least some of the seizures must be observable. If there is no impairment of consciousness, there must be ictal EEG correlation. Primary generalized seizures must: fulfill criteria for either a genetic epilepsy or unknown cause (idiopathic); have one of the following generalized seizure types: typical absence, myoclonic seizures, and generalized tonic-clonic, with absence of other seizure types, and have an EEG or report that demonstrates generalized spike-wave of  3 Hz.


  Drug resistant epilepsy: For definition of drug resistance, the 2009 ILAE definition (Kwan et al., 2010) was used: “Failure of adequate trials of 2 tolerated and appropriately chosen and used AED schedules to achieve sustained seizure freedom”. For those trials requiring study of refractory or drug resistant epilepsy, there should be at least 2 years from the onset of the patient's treatment with AEDs, as prior to this time the prognosis and course cannot be considered intractable.


  Seizure rates: Although no minimum monthly rate was suggested, most trials exclude those with less than 3 seizures per month. This can vary depending on the study design. It is critical that the seizure rate can be counted, and that seizure diaries can be kept by the patient or a reliable observer.


  EEG, imaging: The panel recommended that for focal epilepsy an EEG is not mandatory. However, if there is an EEG pattern not consistent with focal epilepsy, then the subject should be excluded. If focal seizures are without impaired consciousness, or if there are only subjective sensory symptoms, then there must be an ictal EEG correlation. An EEG is needed to screen for focal epilepsy with secondary generalization which may clinically present as primary generalized epilepsy. EEG confirmation should be required for generalized epilepsy of genetic origin with > 3 Hz generalized spike waves. The EEG itself should meet minimum standards and include activation procedures. In general, imaging studies should be available, with MRI strongly preferred.


  AEDs: In general, patients enrolling in trials should be on a stable AED regimen for at least 28 days and be taking no more than 3 concomitant AEDs. The use of felbamate or vigabatrin, both associated with potential severe side effects, should not automatically cause exclusion. The aplastic anemia and hepatic failure that are associated with felbamate usually are seen within the first 6 months to one year, so it would be safe to include a patient who had been on the drug for at least a year (Pellock et al., 2006). For Vigabatrin, history of use for at least 2 years was recommended as most visual field changes occur between 6 months and 2 years (Kalviainen & Nousiainen, 2001) with documentation of visual field examinations would need to be available.


  Psychopathology: If there is any psychiatric comorbidity which is unstable, and changes may be needed in medication, exclusion from a trial is probably warranted. However, a condition such as depression that is stable on medication should not be a cause for exclusion. The issue of suicidality is of critical relevance due to the potential for exacerbation by AEDs as per the current FDA warning. Therefore it was recommended that patients with a history of a suicide attempt within the past two years, a history of multiple attempts, or with any active suicide plans or ideation in the most recent 6 months should be excluded and referred for clinical psychiatric care if this is not already in place. In addition, psychiatric, neurological, or medical comorbidities that could impair the subject's ability to follow study procedures would be reason for exclusion.


  Other abnormalities: The group recommended that there be no limitations on BMI or weight unless there is a pharmacokinetic reason (e.g., lipid solubility). Exclusion for abnormal blood values should be only if they are clinically relevant, for example in the case of new onset elevation of LFT's. Abnormalities such as chronic anemia or mild hyperglycemia should not be cause for automatic exclusion.


  ■Entrance criteria used in the Childhood Absence Epilepsy trial


  A double-blind, randomized controlled trial of the efficacy and tolerability of initial monotherapy for children with newly diagnosed childhood absence epilepsy compared 3 medications: ethosuximide, valproic acid, and lamotrigine (Glauser et al., 2010). The primary outcome was freedom from treatment failure at week 16 or week 20. The secondary outcome was evidence of attentional dysfunction on the Conners' continuous performance test at the 16 or 20-week visit or earlier if treatment was discontinued. Calculations of sample size were based on the ability to detect a 20% difference in freedom from failure rates at 16 weeks.


  This study enrolled children ages 2.5 to 13 years who met the following entry criteria: 1) new onset childhood absence epilepsy diagnosed according to the ILAE classification; 2) bilaterally synchronous and symmetric spike waves of 2.7 to 5 Hz with a normal background, and at least one seizure lasting 3 seconds or greater on a one hour waking video EEG; 3) weight at least 10 kg, BMI < 99%; 4) normal CBC and serum levels of aspartate aminotransferase and alanine aminotransferase and serum bilirubin. The girls enrolled had to be premenarchal.


  Additional exclusion criteria were: AEDs for  7 days before randomization, history of another nonfebrile seizure type, a history consistent with juvenile absence (later onset, less frequent absence seizures, more frequent generalized tonic-clonic seizures, and higher frequency (> 3Hz) generalized spike wave discharges) or myoclonic absence epilepsy (e.g., generalized tonic-clonic or myoclonic seizures), a history of severe skin reaction to medication, a history of ASD or major psychiatric disorder, or a history of a clinically significant medical condition. Baseline neuropsychological measures were: Age-appropriate Conners Continuous Performance Test (CPT-II for children  6 years, and K-CPT for children 4-6 years (Conners, 2002); standardized tests of verbal and nonverbal (Wechler 2003, Brown et al., 1997) intelligence, vocabulary (Dunn & Dunn, 1997), learning skills (Sheslow & Adams, 2003), visual-motor integration (Beery et al., 1997), executive function (Heaton et al., 1993), academic achievement (Wilkinson, 1993; Woodcock et al., 2007), behavior (Achenbach & Rescorla, 2001), and quality of life (Sabaz et al., 2009).


  ■Entrance criteria used in the ERSET trial


  The question of whether early epilepsy surgery is beneficial to patients with intractable seizures was addressed by the early randomized surgery epilepsy trial (ERSET) (Engel et al., 2010). This was a multicenter randomized controlled parallel group clinical trial of patients with mesial temporal lobe epilepsy (MTLE) who were 12 years old or older with disabling seizures for no more than 2 consecutive years following adequate trials of at least 2 AEDs. In addition, for subjects to be eligible they had to be candidates for surgical resection based on a standardized presurgical evaluation protocol.


  The intent of this study was to enroll teenagers and young adults, who had been considered to have intractable epilepsy for a relatively short period of time. Subjects were to have been within a 2-year window of a diagnosis of pharmacoresistance. This concept is difficult to apply as TLE often has a stuttering course. In this study, the definition of pharmacoresistant was “persistent disabling seizures despite prior trials of at least 2 AEDs, one of which had to have a monotherapy indication.” Persistent was defined as: “a) on average at least one day every 2 months when at least one seizure occurred; and b) no more than 6 months between seizures during the 2 years prior to enrollment.” In order to make sure that the cohort enrolled was early in the course of intractability, if patients had active epilepsy prior to this 2-year period, there had to be no period of pharmacoresistance for 2 consecutive years or more. Additional exclusionary criteria were more than 4 secondarily generalized seizures per year for more than 3 years, or more than 1 incident of nonfebrile status epilepticus.


  The definition in this study of “disabling” seizures was: seizures that resulted in loss of awareness, e.g., complex partial or generalized tonic-clonic, or a change in behavior that interfered with ability to carry out usual activities or were noticeable to others. Seizures that were simple partial that were noticeable only to the patient and during which patients could carry out usual activities did not qualify as disabling.


  This was a study of patients with a specific seizure type, but additional types of seizures were allowed. Postictal confusion after complex partial seizures was a requirement. If auras were reported, they had to exclude primary sensory symptoms but could include autonomic, psychic, olfactory, gustatory or nonspecific somatosensory symptoms. Other exclusions were a history of serious cerebral insult after age 5, a progressive neurological disorder, nonepileptic psychogenic seizures, or any focal neurological deficits.


  Seizures were diagnosed as mesial temporal lobe by history but confirmed using video EEG monitoring. EEG criteria for exclusion were contralateral or extratemporal ictal onsets, persistence of extratemporal or strongly contralateral focal interictal spikes or slowing, or generalized interictal spikes.


  An additional feature of the study was the use of a baseline daily seizure log for one month which allowed confirmation of reported seizure frequencies. Also, baseline QOL and psychosocial measures were obtained.


  There was adjudication by a central EEG committee. Ictal semiology was classified as: ipsilateral onset temporal lobe seizures, extratemporal onset of seizures, or contralateral onset. There were 4 types of seizures included:


  
    	Simple partial seizures without impairment, that is with no alteration of consciousness, not noticeable by an observer, and not interfering with normal activities. This type of seizure could also be called an aura.


    	Simple partial seizures with impairment of activities that may be noticeable by an observer, but without any alteration of consciousness.


    	Complex partial seizures that do involve an alteration of consciousness, but do not progress to bilateral tonic and/or clonic motor involvement.


    	Secondarily generalized seizures with alteration of consciousness and progression to bilateral tonic and/or clonic movements.

  


  Baseline evaluations: EEG: Video EEG monitoring was done in inpatient units using standard 10-20 electrode placements.


  Neuroimaging: MRI scans and PET scans were interpreted at each site but then were also reviewed by a central committee. Central adjudication was used for any conflicting interpretations.


  Neuropsychological testing was done at baseline, 1 and 2 years. Because in the ERSET study the youngest subjects were age 12 years, the battery focused on adult testing. Tests of memory used were: the Rey auditory verbal learning test (Schmidt, 1996), Wechsler scale-revised, logical memory subtest (Wechsler, 1987) and BRIEF visuo-spatial memory subtest-revised (Benedict, 1997). Test of word finding used: Boston naming test (Kaplan et al., 2001). Attention: Digit span (Wechsler 1997), Trail making test and motor speed: grooved pegboard (Strauss et al., 2006).


  Psychopathology: screening at baseline was done using the Achenbach child behavior checklist (CBCL) (Achenbach, 1991) and the mini international psychiatric interview (MINI) (Sheehan et al., 1994) for those ages 16 and over. For those under age 16, the Kiddie schedule of affective disorders and schizophrenia (K-SADS) was used. (Kaufmann et al., 1997). A summary diagnosis was made using both parent and subject responses to these questionnaires. If any psychiatric diagnosis was suspected, a psychiatric interview was performed with the MINI addendum.


  Outcome variables


  ■CAE trial


  The primary outcome was the rate of freedom from failure; failure criteria were persistence of absence seizures, a generalized tonic-clonic seizure at any time, significant drug related systemic toxicity (i.e., platelet count < 50,000/cmm, absolute neutrophil count < 500/cmm, liver enzymes > 10 times upper limit, moderately severe rash, pancreatitis, or increased BMI > 3x baseline), or withdrawal initiated by a parent or physician. The secondary outcome was attentional dysfunction as measured by the Connors Continuous Performance Scale.


  ERSET


  In most pediatric epilepsy trials, seizure reduction is the entire or a component of the primary outcome, often measured as median percent reduction in seizure frequency from baseline, or alternatively as the percentage of patients who have a specific reduction in seizure frequency from baseline, i.e., a responder rate. In the ERSET trial, the primary outcome variable was freedom from disabling seizures. This was determined in the second year of follow up, using patient reported seizure logs and report forms. There was a seizure adjudication committee that reviewed all new seizure types that occurred during follow up and classified them. The secondary outcome was overall seizure frequency and frequency by seizure type. Other secondary outcomes were health related quality of life scales, which were done at baseline and again at 6 months. Other questionnaires and ancillary measures of cognitive function, with questions regarding medical issues, employment, education, use of community support, and driving were used.


  Recommendations for neuropsychological outcome measures from the ninds common data elements


  There are a large number of recommended neuropsychology instruments for ages 6-16 years as well as ages  5 years from the NINDS Common data elements: http://www.commondataelements.ninds.nih.gov/epilepsy.aspx#tab=Data_Standards.


  Also see: http://www.commondataelements.ninds.nih.gov/epilepsy.aspx#tab=Overview


  The following section on neuropsychological outcomes summarizes information found on these websites. Neuropsychological evaluation in children must take into consideration the developmental trajectory, so is more complex that the evaluation of adults. The NINDS CDEs cover relevant cognitive domains across a variety of pediatric epilepsy syndromes. The recommended tests are for use by appropriately trained psychologists or neuropsychology technicians under appropriate supervision. (Loring et al., 2011; Loring & Hermann, 2011).


  Testing for the 6-16-year old range


  ■Intelligence Quotient (IQ)


  It is important to formally assess IQ in children with pediatric epilepsy because there is a high rate of disability and because IQ is important in assigning school resources and accommodations. Formal IQ tests recommended: the Wechsler intelligence scale for children (WISC-IV, fourth edition) or Wechsler abbreviated scale of intelligence, or a WISC-R short form. There is also a Spanish version. This is the most common test of general cognitive ability. Included are measures of working memory and processing speed. The fourth version no longer includes VIQ or PIQ summary scores. Instead there are four factor based scales: verbal concept index, working memory index, perceptual reasoning index, and processing speed index. This test is sensitive to epilepsy-related cognitive problems in clinically referred children with a high seizure burden, and is sensitive to verbal expressiveness, working memory, and processing speed issues. The WASI uses 4 subtests to generate FSIQ, VIQ and OIQ scores. It can span all the way from 6 to 89 years and so has an advantage for studies of both adults and children. However, the scores do not include working memory or processing speed, and both of these are more sensitive to both disease and treatment effects. The CDE's recommend that the WASI VIQ and PIQ be considered as comparable to WISC-IV VCI and PRI, and that a general ability index be calculated.


  ■Learning and memory


  There is a children's memory scale such as the California Verbal Learning Test for Children (CVLT-C) is a learning task containing words that can be associated in categories. There are five learning trials of 15 words each, followed by a single trial. After that, recall of the initial word list is requested, so the measures obtained are a learning score, which is the sum across the five trials, and also a measure of delayed free recall. There is also the pediatric Rey Auditory Verbal Learning Test (AVLT), but there is no information about one being more sensitive than the other and the CVLT-C was recommended because it covers a larger age range. The alternative test for adolescents, particularly in the 15-17 age range, is the AVLT. A Spanish version of the CVLT is available.


  ■Language


  Language function in children requires grammatical as well as lexical knowledge, and requires specialized assessment. Epilepsy may have a broad impact on the child's ability to communicate, and this may negatively affect academic and social development. A recommended and commonly used specific test for language is the Boston Naming Test, which also has a Spanish version. This is sensitive to naming problems following surgical resection of the language dominant hemisphere. Some studies have suggested this test is sensitive to linguistic impairment associated with TLE. Other measures from this test include the number of semantic and phonemic cues, and the response latency. This test works well for children ages 5-13. An additional language test is the Controlled Word Association Test, which assesses verbal fluency, but may also be used as a measure of executive function. To assess grammatical and pragmatic aspects of language development, the Clinical Evaluation of Language Fundamentals, 4th Ed. (CELF-4) can be used. This also has a Spanish language version.


  Generative language fluency is important not only to language but also to executive function. One way to test this is phonemic fluency, which requires asking the child to generate as many words as possible that start with a specific letter of the alphabet. This is done in three 60-second trials. Because the most common letters used are F, A, and S, this test is often called the FAS test. The Spanish version of this test uses the letters PMR, to adjust for the more common frequency of words in that language. In cases involving temporal lobe dysfunction, semantic memory in language may be more affected. The most common fluency task is animal naming, or alternatively naming fruits and vegetables. An optional language task is the CELF-4, used from 5-21 years of age. It is a stepwise approach that allows for flexibility and decreases assessment time. The first level is a screen for language disorders, and subsequent levels are more specific for affected modalities and content areas, working memory, and phonological awareness, with testing of more applied aspects of language. This test is available in Spanish. Interrater reliability is good, and sensitivity and specificity for language disorders is high. However, the CELF-4 has not been demonstrated to identify epilepsy-specific language disorders and the incremental value for naming and expressive vocabulary beyond the Boston naming test and the WISC-IV vocabulary subtest is not demonstrated.


  ■Executive function


  An important element of the pediatric evaluation is executive function. This includes a diverse set of cognitive processes such as planning, initiation, inhibition, sustained attention, working memory, and task alteration. These depend primarily on the functional integrity of the frontal lobes but impairments can be seen in other brain lesions. The best test for this is Trail Making, A and B, which test visual attention and mental flexibility. Trails B is considered more sensitive to executive function deficits but should not be given alone because that alters the task demands without getting the practice effects associated with first completing trails A. Both take less than 10 minutes to administer. Administering both parts is recommended, and there is a Spanish version. This task is widely used and it is sensitive not only to diffuse dysfunction but also to the effects of AEDs. In one study, completion time of this test was sensitive to the tapering of topiramate, which has known cognitive side effects (Kockelmann et al., 2003). A parent questionnaire that assesses executive function in children in the home is the behavior rating inventory of executive function (BRIEF). It can be completed by parents or teachers, and has a Spanish version.
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