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Prevalence of Epilepsy in the USA 

•	 The number of people with epilepsy, using prevalence 
numbers, ranges from 1.3 million to 2.8 million (or 5 to 8.4 
for every 1,000 people). 

•	 The estimate currently thought to be most accurate is 2.2 
million people or 7.1 for every 1,000 people. 

•	 However, higher numbers of people report that they have 
active epilepsy, 8.4 out of 1,000 people. These  numbers are 
even higher when people are asked if they have ever had 
epilepsy (called lifetime prevalence). 16.5 per 1,000 people 
reported that they had epilepsy at some point in their life. 

IOM: Epilepsy Across the Spectrum, 2012; epilepsy.com
 

http:epilepsy.com
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1968 

But let us return to the quotation that “80 to 85 per cent of all patients with 
epilepsy can be controlled.” Where did these figures originate? They are 
probably taken from a paper published in 1952 by Yahr et al. who stated in 
their summary that “The use of diphenylliydantoin (Dilantin) sodium and 
phenobarbital in this group of 319 patients resulted in 79 per cent control 
or improvement of seizures regardless of causation. The addition of other 
anticonvulsants added 6 per cent, giving an overall rate of 85 per cent 
improvement or control.” 
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Prognosis‐ Recent Times 

“In spite of medical therapy, seizures persist in 
approximately 20 percent of patients with primary 
generalized epilepsy and 35 percent of those with 
partial epilepsy.” Devinksy, 1999;NEJM;340(20), 1565 

“Unfortunately, in 20–30% of patients, 
epilepsy cannot be controlled.” 

Schmidt, 2009;Epilepsy & Behavior;(15)56‐65 
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Prognosis‐ 2016 

•	 No change in the population‐based estimates 
of control (20‐35%) 

•	 Recognition that prognosis in individual 
groups much worse 
–	 Dravet 
–	 Epileptic spasms 
–	 Lennox‐Gastaut 
–	 Symptomatic causes with intellectual disability
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Treatments‐ 2016 

• Anti Seizure Drugs: 
– No significant improvement in efficacy 
– Improvements in tolerability 
– Limited added efficacy beyond first or second 

• Surgery: under‐utilized 
• Dietary/metabolic: 

– Under‐utilized 
– Under development 

• Devices: 
– Efficacy equivalent to ASDs 
– Under development 



     

   

 
     

 
 

            
         

                     
   

 #Thurman 2014 
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Consequences of intractable seizures 

•	 Accidents: falls, burns 
•	 Aspiration 
•	 Cognitive decline 
•	 Psychiatric/behavioral co‐morbidities: ADHD, 
depression, suicide 

•	 Social isolation 
•	 Unemployment 
•	 Premature mortality including SUDEP (second largest 

cause of years of life lost#) 
•	 Costs to society: costs of care ($12.5 B, 1995, intractable*) & 
lost human potential 

*Begley 2000 
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Response? 

• Depression? 

• Cynicism? 

• Aggressive optimism
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Status of Epilepsy Research 

undergradtutorialblog.blogspot.com 
cmtk.org 

www.ifmelranthezoo.com 

web.stanford.edu 
pharmrev.aspetjournals.org 

http:pharmrev.aspetjournals.org
http:web.stanford.edu
http:www.ifmelranthezoo.com
http:cmtk.org
http:undergradtutorialblog.blogspot.com
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Status of Epilepsy Research 

www.ifmelranthezoo.com 

http:www.ifmelranthezoo.com
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�PotenƟal Responses in the Near Term 

•	 What about the patients who are suffering now? Dying 

now? 

•	 Can we find strategies that have been demonstrated to 

improve outcomes in the short term? 

•	 Can we supplement our research strategies to focus on 

meaningful outcomes for patients? 

•	 Can we leverage existing resources for this purpose? 
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What Can We Do Until Then? 

•	 Adopt strategies known to reduce morbidity, mortality,
and, when possible, reduce costs 

•	 Implement meaningful, large scale data aggregation 
–	 Common definitions & data elements 
– Harmonize & Organize knowledge in a logical manner
(ontologies) 

– Leverage the accumulated Big Data to inform personalized
medicine 

•	 Incentivize health system behavior that rewards active
participation in improving outcomes for patients 



             
   

                 

         
             

     
         

ICARE 2016 

What is the Evidence that “Organized” Care
 
Makes a Difference
 

The 100 000 Lives Campaign: 
Setting a Goal and a Deadline for 
Improving Health Care Quality 

Berwick DM. JAMA 295:324–327, Jan.18, 2006. 

Journal of Quality and Safety 2006 (32) 11 , 621‐27 
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More Evidence 

 N  =  15,000 
 2  yrs 
 Mortality  

reduced  6.2% 
 930  people 

 34/36  articles  
reduced  
morbidity  or  
mortality 
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Stroke 

Circulation 2009;119:107‐115
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Glossary of Descriptive Terminology for Ictal Semiology:
 

Report of the ILAE Task Force on Classification and
 
Terminology
 

• Table of Contents
– General Terms 
– Terms for describing epileptic seizure semiology

• Motor
• Non‐Motor
• Autonomic
• Somatotopic modifers
• Modifiers & descriptors of seizure timing
• Duration
• Severity� 

Blume et al, Epilepsia 2001:42;1212‐1218 
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Like the development of the Terminology Glossary, very
 
thoughtful work has already been done for Common
 

Data Elements
 
The challenge/opportunity is to take this work and
 

adapt it to clinical epilepsy care
 



       
   

       
               

             

             
         

     
           

     

       

ICARE 2016 

Need to harmonized & organize
 
terms & concepts
 

•	 ‘Harmonized’ implies taking multiple 
descriptions of the same thing & agreeing on 
a common meaning (e.g. convulsions & grand 
mal) 

•	 Need to include the multiple levels of 
information available (e.g. report, observation, 
EEG, MRI, genetic testing) 

•	 Need to show relationships between concepts
 
(e.g. child, staring, EEG) 

•	 Have rules and be ‘computable’ 
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Past/Current classifications 

• ILAE C & T‐ seizures 1981
 

• ILAE C & T‐ syndromes 1989
 

• Semiology (Luders)‐ 1999 

• ILAE 2010
 

• ILAE Epidemiology 2010
 

• ICD‐9, 10, (11)
 
• SNOMED CT 
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Ontologies 
•	 = formal specification of terms in the domain (e.g. 
epilepsy) and relations among them (e.g. complex 
partial is a type of partial seizure which is a type of 
seizure) 

•	 Why make one? 
–	 Share common understanding of information 

–	 Enable reuse of information 

–	 Make assumptions explicit 
–	 Analyze domain knowledge 
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GO‐ Relationships
 
(imagine same for seizure/epilepsy concepts & relationships) 
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Seizure/epilepsy Ontology 

Demographics 

Symptoms 

Physical  exam 

EEGs 

Imagings 

Metabolics 

Genetic  Testing
 

Gene  Ontology 

Epi4K 

EGI 

Physiological  Pathways 

Neurochemical  Pathways 



     

 

 

Connecting the dots (nodes)
 
Semiology 

EEG 

Development 

MRISignalling Pathway
 

Gene mutation
 

http://www.sciencedirect.com/science/journal/09521976/13/6
 

http://www.sciencedirect.com/science/journal/09521976/13/6
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Big Data from an EHR 
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Big Data from a claims database 

56(2016) 32‐37
 

 IMS Healthcare Surveillance Data Incorporated medical claims database 

 ICD 9 codes for patient ascertainment 
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What Can We Do Until Then? 

•	 Adopt strategies known to reduce morbidity, mortality,
and, when possible, reduce costs 

•	 Implement meaningful, large scale data aggregation 
–	 Common definitions & data elements 
– Harmonize & Organize knowledge in a logical manner
(ontologies) 

– Leverage the accumulated Big Data to inform personalized
medicine 

•	 Incentivize health system behavior that rewards active 
participation in improving outcomes for patients 
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AAN‐Epilepsy Update
 
Performance Measure Set‐ 2014
 

N Fountain, P Van Ess 
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Quality Measures for Neurologists 
• Physician Quality Reporting System
 

• Started in 2007, eliminated going forward 

Cohen etal, Neurol Clin Pract. 2013 Feb; 3(1): 44–51.
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PQRS‐ 2016
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In Summary 

•	 There is clearly the need to be better soon 

•	 There needs to be outcomes that are 
meaningful to patients, families, payers and 
society 

•	 There is the strong suggestion from other areas 
of medicine that organized care can produce 
measure improvements in outcomes 

•	 There is a requirement for consistent, detailed 
data collection & analysis 
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