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* Acute symptomatic seizures
+ Late poststroke seizure
+ Poststroke epilepsy

* Acute symptomatic seizures

: seizures occur within one week after acute
stroke

 Late poststroke seizure

: unprovoked seizure that occurs > 1 week
after acute stroke

+ Poststroke epilepsy
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SPECIAL REPORT

Recommendation for a definition of acute
symptomatic seizure
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SuMMARY

Epilepsy was defined conceptually in 2005 as a disorder of the brain characterized by
an enduring predisposition to generate epileptic seizures. This definition is usually
practically applied as having two unprovoked seizures >24 h apart. The International
League Against Epilepsy (ILAE) accepted recommendations of a task force altering

seizures criteria. The task force proposed that epilepsy be considered to be a disease
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Table 2. Operational (practical) clinical definition of epilepsy
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1. At least two unprovoked (or reflex) seizures occurring >24 hapart

2.One unprovoked (or reflex) seizure and a probability of further seizures similar to the general recurrence risk (at least 60%) after two
unprovoked seizures, occurring over the next 10 years

3. Diagnosis of an epilepsy syndrome

ol b sdiope it bt s e AT} @ Ll

PP 3§

butare now past th those who

Epllepsyi age-dep pilepsy
h free for the last 10 years, with no sei dicines for the fast 5 years.

Its intent is to encompass circumstances for which some
practitioners and expert epileptologists manage patients as if
epilepsy is present after a single unprovoked seizure, because of
a very high risk of recurrence.

Such examples may include patients with a single seizure
occurring at least a month after a stroke or a child with a single
seizure conjoined with a structural or remote symptomatic
etiology and an epileptiform electroencephalography(EEG) study

Epilepsia, S0(5):1102-1108, 2009
doi: 10.1111/1.1528-1167.2008.01945.x

FULL-LENGTH ORIGINAL RESEARCH

Is a first acute symptomatic seizure epilepsy? Mortality
and risk for recurrent seizure
*Dale C. Hesdorffer, {Emma K. T. Benn, {Gregory D. Cascino, and § JW. Allen Hauser

*Department of Epidemiology, The Gertrude H. Sergievsky Center, Mailman School of Public Health at Columbia
University, New York, New York, U.S.A ; {Department of Biostatistics, The Gertrude H. Sergievsky Center,
Mailman School of Public Health at Columbia University, New York, New York, U.S.A.; {Department of
Neurology, Mayo Clinic and Mayo Foundation, Rochester, Minnesota, U.S.A.; §Department of Neurology,
The Gertrude H. Sergievsky Center, Mailman School of Public Health at Columbia University,

New York, New York, U.S.A.; andfDepartment of Health Sciences Research, Mayo Clinic and Mayo Foundation,
Rochester, Minnesota, U.S.A.

Hesdorffer, DC, et al. Epilepsia, 50(5):1102—-1108, 2009

» To compare mortality and subsequent unprovoked
seizure risk in a population-based study of acute
symptomatic seizure and first unprovoked seizure due to
static brain lesions

» Subjects were residents of Rochester, Minnesota,
identified through the Rochester Epidemiology Project’s
records-linkage system between 1/1/55 and 12/31/84.

» Information was collected on age, gender, seizure type,
etiology, status epilepticus (SE), 30-day and 10-year
mortality, and subsequent episodes of unprovoked

seizure.
Hesdorffer, DC, et al. Epilepsia, 50(5):1102—-1108, 2009

« 262 individuals experienced a first acute
symptomatic seizure and 148 individuals
experienced a first unprovoked seizure, all
due to static brain lesions.
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Hesdorffer, DC, et al. Epilepsia, 50(5):1102—-1108, 2009

Risk of subsequent unprovoked seizure

Acute symptomatic First unprovoked
seizure seizure

Stroke 33.0% 71.5% p =0.001
(95% Cl = 20.7-49.9%) (95% Cl = 59.7-81.9%)

Traumatic 13.4% 46.6% p < 0.001

brain injury (95% Cl =7.0-24.8%) (95% Cl = 30.4-66.3%)

CNS infection  16.6% 63.5% p=0.010

(95% Cl = 9.5-28.0%) (95% Cl = 21.2-98.6%)

Hesdorffer, DC, et al. Epilepsia, 50(5):1102—-1108, 2009
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* Acute symptomatic seizures
 Late poststroke seizure

=?
» Poststroke epilepsy

“The new definition is not uncontroversial, mostly due to
conflicting data on the actual recurrence risk of seizures
after a first late-poststroke seizure and whether a diagnosis
benefits patients”

EPIDEMIOLOGY OF POSTSTROKE
EPILEPSY

* long-term cumulative risk of PSE after a
cerebrovascular event varies between 2%
and 13%

» Both early and late seizures are more
common after hemorrhage than after
infarctions, with the exception of total
anterior circulation infarctions

Cumulative risk at the
end of the study
(3-10 yrs)

Overall risk 3.2 (7 yrs) Include series with follow
12.4% (10 yrs) up>3 yrs

Ischemic stroke 2.3% (3 yrs) Include prospective series
4.4% (10 yrs) with follow up > 3 yrs
8% (9 yrs)

ICH 18.2%(10 yrs) Include only series with
23% (9 yrs) adequate no. of ICH with

follow up > 3 yrs
SAH 12.5% (5 yrs) Include only series with

21.7% (10 yrs) adequate no. of SAH with

follow up > 3 yrs
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Study Predictors inallpatients  PredictorsinlS  Predictors in ICH Comment
(mixed atiology)

Paolucci et al. [1997] Putaminal haemorrhage Rehab inpatients
Lobar haemorrhage.
Severity of stroke
Young age (<46 yrs)
Young age (<65 yrs)
Stroke subtype.
Cortical signs
Stroke severity
Bladin et al. [2000) Late seizures (>2 weeks) Late seizures
Kammersgaard and Olsen ~ Young age
[2005) Onset stroke severity
Lesion size

Graham et al. [2013]

Haemorrhagic stroke
Early seizure
Serafin et . [2015] Young age
Cortical location

Lossius [2002] Stroke severity
Lamy et al. [2003] Early seizure In young adults with
Cortical sign cryptogenic stroke
Lesion size
Qian [2014] Subcortical location Predictors of late
Age linversely) seizures

Hematoma evacuation

Zelano J. Ther Adv Neurol Disord 2016; 9:424-35

* Predictors include
— Stroke severity
— Cortical symptoms
— Hemorrhage
— Total anterior circulation infarcts
— Young age at stroke
— Early seizures

Causes of SE from different series

Patients, %
! Richmond, Rochester, ~ French-Speaking  Hessen, Bologna, London,
Variable Virginia®® Minnesota®  Switzerland®  Germany*  Californi”  Maly’  United Kingdom®
Low AED levels 20 (PY34 () 1 81¢ 87 39 NA 05
CNS infections 52(P)/5 (A) 85 NA 0 06 NA 102
Febrile NA 8 149¢ 0 25 NA kY
Corebrovascular disease 10 (PY22 (A) 191 305" 6.7 124 4 05 |
Alcohol abuse 13(8) NA NA 87 81 7 0
Trauma 3(A) 45 NA 73 04 10 15
CNS tumors T(4) NA NA 12 18 5 NA
Metabolic disturbance 5(P)15(A) 35 NA 87 87 2 3
Degenerative brain disease/ 38 (P25 (A) 55 NA %7 133 10 2
CNS anomalies
Medication induced/overdose 2(PV3(A) 2 NA 107 NA NA 1
Anoxia/hypoxia 5(A) (anoxia) 5(P)/ 10 Excluded NA 8 91 05
13 () (hypoxia)
Cryptogenic 5(PU3(A) 175 87 87 NA 1 17

Neligan A. Arch Neurol 2010;67:931-40

Frequency and Mortality of SE

Associated Acute

Proportion Mortality in Patients
of Cases of SE, % With SE, %
Drug reduction/withdrawal, 10-20 0-10

poor compliance,

Cerebrovascular disease 10-40 20-60 ]

Metabolic disorders 5-15 10-35
Acute CNS infections? 0-10 0-30
Anoxia 5-10 60-100
Alcohol abuse 5-15 0-10
Head trauma 0-10 0-25
Drug overdose/toxicity 0-10 10-25
Brain tumors 0-10 0-20
Cryptogenic/idiopathic 5-15 5-20

Neligan A. Arch Neurol 2010;67:931-40

POSTSTROKE
EPILEPTOGENESIS

1S recurrent seizur

Epileptogenic event

Minutes/ Days Weeks Months
hours
1 2 3
Latent Period Post-stroke
Stroke Epilepsy

«...... few months or years

Reddy DS, et al. J or Neurosci Res 2017;95:1000-16




STROKE
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Loss of neurovascular Hypoxia and metabolic
unit integrity dysfunction

Inflammation <@===> Neyrodegeneration

Synaptic Reorganization/Plasticity

Synchronized Hyperexcitation

Epileptogenesis

L

Recurrent “epileptic” seizures
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TREATMENT

» There is no evidence to date that treatment
with AEDs prevents the development of PSE
and the risk of seizure after stroke is
relatively low, so primary prevention is usually
not appropriate

+ Short-term treatment is often initiated if
multiple early seizures occur or after a single
seizure in cases of ICH or hemorrhagic
transformation

* In the case of a late seizure, the patient
should be informed of a high recurrence
risk and offered seizure prophylaxis.

Individual factors such as constant
supervision, lack of ambulation and low
risk of seizure-related injury, or very mild
seizures, etc. may be reasons to defer
treatment

AEDS SELECTION

Antiepileptic drug selection should made in
the same manner as for other forms of
epilepsy.

Potential drug interactions especially
between enzyme inducing AEDs and
drugs used in secondary prophylaxis
should be considered.




Drug interaction with warfarin
Metabolites through CYP3A4, 2C9

reduce the concentration of warfarin by up to
50-65%

Phenobarbital and carbamazepine also reduce
the anticoagulation effects of warfarin
metabolites

Newer AEDs do not have signinificant interaction
with anticoagulant
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Contents liss available at www:sciencedirect.com
Epilepsy Research
journal homepage: www.elsevier.com/locate/epilepsyres

Short communication
Interactions between non-vitamin K oral anticoagulants and
antiepileptic drugs

Claudia Stollberger”, Josef Finsterer

Krankenanstalt Rudolfstiftung. Wien, Austria

ARTICLE INFO

ABSTRACT

Anice history: rial fi (AF)is a frequent. )is
A fier strok OACcan be. K antagonists (' non-
vitamin K antagonist oral anticoagulants (NOACS) like dabigatran, rivaroxaban, apixaban or edoxaban.
Seizures are frequent after stroke, and antiepileptic drugs (AEDs) are indicated. The review, based on a
literature research, aims to give an overview about pharmacokinetic knowledge and clinical data about
drug-drug interactions (DDIs) between NOACs and AED.
Carbamazepine, levetiracetam, phenobarbital. phenytoin and valproic acid might decrease the effect
OFNOAC by inducing P-glycoprotein (P-gp) activity. Carbamazepine, oxcarbazepine, phenytoin, pheno-

Seizure barbital and topiramate might decrease the effect of NOACs by inducing CYP3Ad activity. Controversial
Drug-drug interaction data - inhibition as well s induction of CYP3A4 - were found about valproic acid.
The relevance of these DI is la por lable. To
increase the knowledge about NOACs and b lyses add

effects and safety of VKA versus NOACs in patients with AF on AEDs, in case they have been included
in previously completed or still ongoing trials or registries. This could be easily feasible and would be
desirable in view of the large data already accumulated.

Stollberger C, et al. Epi Res 2016;126:98-101

©2016 Elsevier B.V. All rights reserved.

Intestinal absorption and renal elimination of
NOACSs are dependent on the intestinal and
renal permeability glycoprotein (P-gp) efflux
transporter protein system

Some NOACs are substrates of the hepatic
CYP3A4 enzymes

Induction of P-gp or CYP3A4 mightdecrease
serum NOAC levels, reduce anticoagulant
effects and lead to an increase in embolic risk.

NOAC P-GP substrate CYP 3A4 substrate
Dabigatran Yes No
Rivaroxaban Yes Yes
Apixaban Yes Yes
Edoxaban Yes Yes

Pharmacokinetic drug interactions mediated by P-gp alone (dabigatran)
or in combination with CYP3A4 enzymes (rivaroxaban and apixaban)
have been reported

Chin PK, Wright DF, Zhang M, et al. C. Drugs R. D. 2014;14: 113-23.
Hellwig T, Gulseth M. Ann. Pharmacother 2013;47: 1478-87.
Serra W, Li Calz M, Coruzzi P. Clin. Pract 2015; 5: 788

PROGNOSIS

» PSE is often described as an easily
manageable form of epilepsy, where
monotherapy suffices to control seizures

» However, only reports from small case
series exist with varying results

Silverman et al. 2002, Bryndziar et al. 2015, Zelano et al. 2015




* Compared with the information on the risk
of developing PSE, there is less
information on morbidity or mortality
associated with the condition.

In patients aged 18-50, poststroke
epilepsy was associated with increased
mortality also after adjustment for
confounders

Amtz etal. 2015
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CONCLUSION

Major cause of epilepsy after middle age

Over the last decade, there have been
remarkable improvements in the
management of stroke, revascularisation,
secondary prophylaxis, and rehabilitation.

* Post stroke epilepsy (PSE) thereby occurs

in an optimistic medical context, but

advances in management of poststroke
seizures have not quite matched those
seen in other stroke treatment domain.




