
The Pharmacological Management of 

Patients with Drug Refractory 

Epilepsy

Emilio Perucca

Institute of Neurology and Clinical Pharmacology 
Unit, University of Pavia,  Italy

Novara, 2 October 2009



Outline

× Definition of drug resistance 

× Current management

× Future perspectives



Difficulties with Defining 

Pharmacoresistance

There is no single definition of medically 

refractory epilepsy, and different definitions 

may be appropriate depending on the form 

of epilepsy or on the purposes for which 

the definition is being used

Berg, A.  Adv Neurol 2006; 97:5-10



Quanti farmaci devono essere stati 

provati prima di poter classificare 

un paziente come 

ñfarmacoresistenteò?



Response to Optimally Used AED Therapy

Alternative monotherapy

First add-on therapy

Other add-on therapies

Seizure-free: 10%

Seizure-free:  5%

Seizure-free: 5%

Initial Monotherapy Seizure-free: 50%

Smith et al, 1992; Perucca, 1998; Brodie and Kwan, 2000



A Working Definition

of Drug Resistant Epilepsy - ILAE

Failure to achieve sustained seizure freedom  

after an informative trial of  two adequately 

used and tolerated antiepileptic drugs

International League against Epilepsy - Task Force 

on Definition of Drug Resistant Epilepsy, 2009



òSustained seizure freedomò

× At least one year without seizure or ...

× Three times the longest interval between 

seizures in the year before the last seizure 

× Whichever the longest !



òInformative trialò

× Information on treatment modalities (titration 

schemes, dosing schedule, etc)

× Information on seizure response and 

adverse effects

×òEffective dosage rangeò reached and 

maintained 

× Documented attempt to optimize dosage



Pseudo-Refractory Epilepsy

× Incorrect diagnosis

× Incorrect AED choice

× Inadequate dosage or dosing regimen

× Poor compliance with AED intake

× Inappropriate lifestyle

Perucca E, CNS Drugs 1998;10:171-9

Seizures inadequately treated due to:



True Pharmacoresistance

× Affects 30% to 50% of patients: over 20 
million people worldwide

× Associated with significant mortality, 
morbidity and psychosocial disability

× Major implications in terms of cost

× Little affected by new generation AEDs
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Managing Refractory Epilepsy 

The Past

× Few AEDs available, and few controlled studies on 

the value of available medications

× Little understanding of pharmacokinetic variability 

× Poor recognition of adverse drug interactions, and 

widespread use of unnecessary polypharmacy

× Potential of non-pharmacological tools not 

recognized



The Modern Approach to the Management 

of Refractory Epilepsy 

× Reconsider diagnosis and drug selection ïexclude 

pseudo-refractory epilepsy

× Consider eligibility for surgery at an early stage

× Try newer AEDs and specific AED combinations

× Consider non-pharmacological measures (VNS, 

ketogenic diet) - experimental treatments

× Address comorbidities



The Modern Approach to the Management 

of Refractory Epilepsy 

× Reconsider diagnosis and drug selection ïexclude 

pseudo-refractory epilepsy

× Consider eligibility for surgery at an early stage

× Try newer AEDs and specific AED combinations

× Consider non-pharmacological measures (VNS, 

ketogenic diet) - experimental treatments

× Address comorbidities

Avoid overtreatment !



Benzodiazepines

Antiepileptic Drugs in the EU- 2009

Gabapentin

Valproic acid

Primidone

Phenytoin

Phenobarbital   Lacosamide

Carbamazepine

Ethosuximide

Fosphenytoin

Felbamate

Vigabatrin

Lamotrigine

Eslicarbazepine acetate

Oxcarbazepine

LevetiracetamStiripentol

Tiagabine

Pregabalin

Topiramate

Zonisamide

Rufinamide    
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Responder Rates of New AEDs in Add-on Trials 

in Refractory Partial Epilepsy (PBO-corrected)
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Seizure Frequency vs Quality of Life in 

Refractory Epilepsy

SOPHIE Study Group, 2009



Adverse Drug Effects vs Quality of Life in 

Refractory Epilepsy

SOPHIE Study Group, 2009



How Does a Reduction in Seizure Frequency

Impact on Quality of Life?
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% Seizure Reduction in Last 12 Weeks of 28-Week Trial (Completers)

*

Birbeck et al. Epilepsia 2002;43:355-8.

100%              75-99%         50-74%          0-50%

n=18

n=33             n=61

*
p = 0.0004 vs all other groups

Lessons from a Vigabatrin Randomized Add-on Trial



Quale percentuale di pazienti con 

epilessia parziale farmacoresistente è 

ha ottenuto il controllo completo* delle 

crisi nel corso di trial controllati di 

terapia aggiuntiva?

* definito come assenza di crisi per tutto il periodo di

doppio cieco (in genere 12-16 settimane)



Percentuale massima di liberi da crisi mai 

osservata in un clinical trial con un nuovo 

farmaco

× 30%

× 20%

× 10%

× 5%

× 0%



How Many Patients with Refractory Partial 

Seizures Became Seizure-Free in Placebo-

Controlled Trials of New AEDs?
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Do randomized controlled trials 

underestimate the efficacy of new 

AEDs in refractory epilepsy?



Do Seizure Free Rates in RCTs 

Underestimate the Efficacy of New AEDs 

in Refractory Epilepsies?

× Might overestimate, because seizure-free 
rates are for 12-24 weeks. Howeveré 

× RCTs do not allow optimal use in terms of

- patients selection

- ability to adjust dose of test drug

- ability to adjust comedications



Percentage of Refractory Patients Achieving 6 Months 

Seizure Freedom with New AEDs in Open Label Studies
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Zaccara et al. Acta Neurol Scand 2006; 114:157-68

Systematic review of the literature
(adults, mostly with partial seizures) 



Testing the Impact of Adding Another AED in 

a Naturalistic Setting: 1-Year seizure-Free Rates
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Luciano & Shorvon, Ann Neurol 2007;62:375-81.

14%
15%

Adults with at least 1 seizure/month and at least 5 years 

history of active epilepsy at entry (years 2002-2004)

17%
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28%



Predictors of Seizure Freedom in a 

Naturalistic Setting

× Number of drugs previously tried, <5 vs >5 

(seizure free rates 24% vs 11%)

× Idiopathic vs cryptogenic vs symptomatic 

epilepsy (seizure free rates 27% vs 18% vs 

9%)

× Duration of epilepsy, <10 vs >10 years 

(seizure free rates 30% vs 12%)

Luciano & Shorvon, Ann Neurol 2007;62:375-81.



In addition to trying to achieve seizure 

freedom and minimizing adverse 

effects, what other priorities should be 

addressed in refractory epilepsy?



Memory

8%

Adverse 

AED effects

36%

Depression

25%

Seizure rate

2%

Other

29%

Perrine et al. Arch  Neurol, 1996

Johnson et al. Epilepsia 45:5 544, 2004

Gilliam Neurology 58(Suppl 5):9-19, 2002

Determinants of Subjective Health in 

Pharmacoresistant Epilepsy



Addressing Comorbidities
Depression and Health Status in Epilepsy

Boylan et al, 2004

Gilliam et al, 2002

Jones et al, 2002

Gilliam et al, 2002



Some Potential Antiepileptic Drugs 

Currently in Clinical Development  (2009)

× Brivaracetam

× Carisbamate

× CSC700-800

× Fluorofelbamate

× Ganaxolone

× Huperzine

× JZP-4

× Licarzepine

× Losigamone

× NS1209

× Perampanel

× Retigabine

× Seletracetam

× Safinamide

× Talampanel

× T2000

× Tonabersat

× Valrocemide

× YKP3089 

× ...



Do we need more AEDs with very 

modest seizure-free rates in refractory 

patients?



Do we Need Newer Drugs with Very Modest 

Seizure-Free Rates in Refractory Patients?

More drugs, better tailoring!

Great value for the rare 

patient who gets cured!

Might turn out to be great in 

special syndromes

They encourage  continuing 

investment from industry

YES  !!! No !!!

More drugs, greater 

potential for improper use

Waste of money and human 

suffering for most

Unknown safety risks

Should investments be 

refocused to real innovation?



Conclusions

× Mechanisms of drug resistance are multifactorial, 

and their identification in the individual is still elusive

× AEDs introduced in the last 70 years had little 

impact on refractory epilepsy ïmore effective drugs 

are needed! 

× Reassessment of diagnosis, judicious use of 

multiple drug therapy, addressing comorbidities and 

avoidance of overtreatment are crucial to optimal 

management



The Future? 

Genes Testing to Bring the Right Treatment to  the Right Patient

Diagnosis


