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BENIGN FOCAL EPILEPTIC
SYNDROMES IN CHILDHOOD

DR. NATALIO FEJERMAN
DEPARTMENT OF NEUROLOGY

J. P. GARRAHAN PEDIATRIC HOSPITAL, BUENOS AIRES

Benign childhood epilepsy with centrotemporal spikes (BCEC”
— Atypical evolutions of BCECTS

Late-onset childhood occipital epilepsy (Gastaut type)
— Atypical evolutionsof childhood occipital epilepsy (Gastaut
type)

Panayiotopoulos syndrome
— Atypical evolutions of Panayiotopoul os syndrome

BENIGN CHILDHOOD EPILEPSY WITH
CENTRO TEMPORAL SPIKES (BCECTS)

Clinical Features

— Onset between 4 and 10 years of age in 80 to 90 %es cas
— Seizures during sleep in 85 to 90% of cases
— Features of seizures:

« Orofacial motor signs

e Speech arrest

» Somatosensitive symptoms

* Sialorrhea




BENIGN CHILDHOOD EPILEPSY WITH
CENTRO TEMPORAL SPIKES (BCECTS)

EEG Features
— Normal background activity.

— Typical EEG paroxysm: focal negative diphasic slow spike, of medi
to high voltage, followed by a slow wave, located in the Rolandic or
centrotemporal areas with possible difussion to the adjacent region

— Centrotemporal spikes significantly increase in frequency during
drowsiness and through sleep.

— In approximately 30% of children centrotemporal spikes appear onl
during sleep.

— During evolution, 20 to 30% of children with BCECTS present brief
discharges of generalized spike-waves.

Table 2 — Differential diagnosis between BCECTS and
othe epilepsy syndromes

= With symptomatic or probably symptomatic epilepsies
o Mesial temporal lobe epilepsy
o Symptomatic lateral temporal lobe epilepsy
o Other focal epilepsies with seizures arising from neocortical are¢
o0 Symptomatic epilepsies arising from Rolandic - Sylvian areas

= With other idiopathic epilepsy syndromes
o Benign infantile focal epilepsy with midline spikes and waves
during sleep
o Panayiotopoulos syndrome
o Late-onset occipital lobe epilepsy (Gastaut type)
o Other proposed benign focal epilepsy syndromes
o Autosomal dominant partial epilepsy with auditory features
o Autosomal dominant rolandic epilepsy with speech dyspraxia

ATYPICAL EVOLUTIONS IN BCECTS 383
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able 6 — Neuropsychological data on follow-up of 39 patients v
atypical evolutions of BCECTS
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ABFEC: Atypical benign focal epilepsy of childhood; BCECTS: Benign childhood epilepsy with centrotemporal
spikes; LKS: Landau Kleffner syndrome; CSWSS: Continuous spike-and-waves during slow sleep syndrome
*the same as with language impairment.

FIG. 2. Magnetic resonance imaging: T.-weighted sequence
showing right hemisphere atrephy with right frontoparietal cortical
abnormality. Polymicrogyria was pathelogically demonstrated.
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FIG. 4. Slow sleep EEG: asym-
metric continuous spike-wave ac-

Table 1: differential diagnosis between COE “Gastaut
type” and symptomatic occipital lobe epilepsies

-MELAS disease
-Lafora disease
-Celiac disease and epilepsy

-Occipital lobe epilepsy after neonatal hypoglycemia
-Sturge-Weber disease (without facial angioma)

-Periventricular leukomalacia and epilepsy

-Posterior periventricular nodular heterotopia

-Reversible posterior encephalopathy

-Chemotherapy, radiotherapy, occipital tumors, vasculit
demyelination, others




Epilepsia Idiopatica Occipital de la Nifiez tipo Gastau
(EION Tipo Gastaut)
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Figura 4 - Paroxismos de ponta-onda occipital em registro de vigilia com olhos fechados em um paciente com EPBLO tipo
Gastaut. A abertura palpebral bloqueia o aparecimento das descargas.

Frequency of seizure types in children with
Panayiotopoulos syndrome. Table 1.

Core clinical features
¢ Ictal enetic symptoms and other autonomic manifestations
« Deviation of the eyes
* Impairment of consciousness

Frequent types of seizures
Unilateral clonic or tonic-clonic seizures
Secondary generalized tonic-clonic seizures
Encephalopathy-like status epilepticus (focal motor —unilateral or genera
and autonomic)

Less frequent — but not rare — symptoms and signs
Visual symptoms
Migraine-like headaches
Incontinence of urine and faeces
Syncope-like symptoms
Other
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Differential diagnosis of Panayiotopoulos syndrome.
Table 2.

With other neurological conditions
« Encephalitis
Acutetoxic encephalopathy
* Acute disseminated encephalomyelitis (ADEM)
« Mitochondrial encephalopathy with lactic acidosis and stroke (MELAS)
* Acute cerebrovascular event
¢ Migraine (basilar artery migraine)
« Diseases of the autonomic nervous system

With other epilepsy syndromes
«  With other idiopathic epilepsy syndromes
« Childhood epilepsy with occipital paroxysms (Gastaut type)
« Benign childhood epilepsy with centrotemporal spikes
« Idiopathic photosensitive occipital epilepsy
*  With symptomatic occipital epilepsies
* Celiac disease, occipital calcifications and epilepsy
* Occipital epilepsy after neonatal hypoglycemia
« Other symptomatic occipital epilepsies
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Proposed scheme of treatment

A) How to prevent the atypical evolutions of BFEC

After considering the risk factors, the recommendations to prevent
atypical evolutions may be:

Avoid the use of classic AEDs (PB, PH, CMZ, VA) and some of the
new AEDs (LTG, OXC, GBP) in patients with BFEC presenting
atypical clinical features and/or excessive EEG abnormalities

When these risks are evident, start treatment with Sulthiame or
Benzodiazepines

In patients with BFEC with clear generalized spike-wave discharges

VA may be a good chance. It is also the first choice in patients with 1
Gastaut type of CEOP

In patients without the mentioned risks and presenting seizures only
during night sleep, we recommend single doses of Clobazam at nig
Finally, a good alternative to discuss with parents in these patients
without risks, is not to use medication




B) Treatment strategies in children with any of the epileptic

encephalopathies with ESES, including the symptomatic
cases

. Start discontinuation of the AED that the patient is taking and intr
Benadiazepines, Ethosuximide (ETS), or Sulthiame.(SLT). A
combination of two of these may also be used.

. If no significant improvement is seen, the following indication is stero
in high doses.

. We reported on one case of status of the Gastaut type of CEOP who
responded to intravenous immunoglobulins (Fejerman et al. 1991,
Tenembaum et al. 1997), and several cases with successful use of
immunoglobulins in patients with LKS were also reported (Fayad et a
1997, Lagae et al. 1998, Mikati et al. 2002).

. We have already commented on the reported cases of LKS who
underwent successful subpial transections (Morrell et al. 1992, 1995,
Irwin et al. 2001) and Vagal nerve stimulation (Park 2003).

Figure 12. Benign focal epilepsies of childhood (BFEC) and
disorders related with ESES

Benign Childhood Epilepsy with Idiopathic Childhood
Centrotemporal Spikes (BCECTS) <> Occipital Epilepsies (ICOE)

g = i
ABFEC SE s cswss SEICOE
No sequelae gue No sequelae

ABFEC or SEBCECTS LKS & CSWSS Ccswss
at onset of BCECTS Without precedent BFEC at onset of ICOE

during slow sleep syndrome
piley )f B 0




. EPILERSY AFTER
IRAUNATIC BRAININJURY

A'B.Guekht
Russiap s

Traumatic brain injury accoNiSKisls
20% of symptomatic epilepSyAIIRiE!
general population and j
epilepsy "

year in the United States. Of those:
* 50,000 die;
» 235,000 are hospitalized; and .
» 1.1 million are treated and released fiom 2

glois JA et al. 2004.

The Incidence of Epilepsy after TBI
* Ranges from 1.9% to over 30%, the magnitude of
risk being dependent on the severity of trauma and the
duration of follow-up
» In civilian populatic e overall risk is estimated at

increasing to 7 for s oup th cortical

injury and neurologic
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Relative Risk for Unprovoked
Seizures after Common Brain Injuries
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Definitions

b PTE is one or more unprovoked seizures occurring late

(e.qg. at least 1 week) after TBI, the latter being defined as head

trauma requiring some degree of medical attention (Frey, 2002
1 or at least 2 late seizures?

- Although in a sirict sense a diagnosis of epilepsy should be limited to
patients with at least fwo unprovoked seizures, a broader defnition is
Jjustifable because many PTE studies limited their follow-up fo occurrence
of only one sefzure (D"Ambrosio R., Perucca E, 2004)

- 86% of patients with one late posttraumatic seizure had a second
seizure within 2 years (Haltiner AM, et al., 1997).

2 Early p
occurring within 7 days of trauma.
Seizures oceurring within minut
usually included in studies of early posttraumatic seizures.

Incidence of Early and Late Postiraumatic Seizures in Civilian Populations
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Early Seizures after TBI
Acute symptomatic seizures

Acute symptomatic seizures are seizures occurring
s time of a s ic insult or in close temporal
association with a documented brain insult

Acute symptomatic seizures differ from unprovoked
seizures in terms of mortality and recurrence and
can be considered risk factors for unprovoked
seizures and epilepsy but not symptoms of epilepsy
per se.

Comrussion on Epdermiclogy and Prognosis, ILAE, 1993 ; Hasdorffar et al. 2008:; Beghi, 2010.

Cumulative Probability of Unprovoked
Seizures in 4,541 Patients with TBI

o

3
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Year after Brain Injury

Annegers el al. N Engl J Med 1998, 338:20-42

Risk of Seizures over Time

% In most cases of PTE, risk is highest in the
first year after trauma, and decreases
progressively thereafter.

»

% How long an increased risk persists is a
matter of controversy.

.,

% In a population-based study (Annegers et
al., 1988), persons with

= moderate injury continued to have an
increased risk for up to 10 years, whereas

= those with severe injuries had an increased
risk for over 20 years after injury

11



Posttraumatic Epilepsy:
Risk Factors
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Cumulative probability of late unprovoked seizures after
traumatic brain injury (TBI) in seven studies.
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Factors Associated with the Highest Cumulative
Probability for PTE over a 2-year Follow-up

Prospective multicenter study, which enrolled 637

patients with moderate to severe TBI

- hiparietal contusions (66%)

= dural penetration with bone and metal fragments
(62.5%)

« multiple intracranial operations (36.5%)

« multiple subcortical contusions (33.4%)

+ subdural hematoma with evacuation (27.8%),

+ midline shift greater than 5 mm (25.8%), or multiple or
bilateral cortical contusions (25%)

The pathology associated with TBI

Primary injury

. Associated with the initial mechanical insult,
resulting in immediate and often irreversible
damage to neuronal cell bodies, dendrites, axons,
glial cells, and brain vasculature.

. Tissue deformation and compression,
leading to seizures, respiratory depression,
apnea,ischemic, and hypoxic damage resulting in
cellular injury

(Bramlett and Dietrich, 2004; Gaetz, 2004).

The Pathology Associated with TBI
Secondary injury.
Caused by an incompletely understood and
complex cascade of physiological and biochemical

factors continuing for hours to days post-injury that
results in progressive tissue damage

Tissue necrosis and progressive neuronal cell
death occur within and outside of immediately
damaged areas.

Secondary damage from hypoxia— ischemia,
edema, and breakdown of the blood—brain barrier
may also occur

Halliday AL Bramlett and Dietri : Gasf )4; Thompson et al., 2005
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Predicting Postraumatie Epilepsy with MRI: Prospective
Longiwdinal Morphologic Study in Adults

Predicting Posttraumatic Epilepsy with MRI:
PTE Risk Factors
. Gliomesenchymal sequelae of focal brain lesions

(subdural hematomas/contusions) that required
surgical treatment (sSDH-C) (p <0.001),

Messori et al., 2005

Predicting Posttraumatic Epilepsy with MRI:
PTE risk factors

Gliomesenchymal sequelae of focal brain lesions
(subdural hematomas/contusions) that required
surgical treatment (sSDH-C) (p < 0.001)

Sequelae of nonsurgical hemorrhagic contusions
with gliosis wall incompletely surrounding hemosiderin
dregs (IW) (p = 0.039)
= Mainly those with time-related changes from
incomplete to complete gliosis wall around
hemosiderin (I/CW) (p = 0.005);

Those with early hemosiderin completely
surrounded by gliosis (CW) were not of increased risk
(p=0.821).

14



Predicting Posttraumatic Epilepsy with MRI:
PTE risk factors

. Sequelae of nonsurgical
hemorrhagic contusions with
gliosis wall incompletely
surrounding gemosiderin dregs
(IW) (p = 0.039)

. Those with early
hemosiderin completely
surrounded by gliosis (CW)
were not of increased risk (p =
0.821).

ssorl et al., 2005

— e

Increased Risk of Late Posttraumatic Seizures
Associared With Inheritance of APOIL €4 Allele

Cellular Mechanisms of Posttraumatic
Epileptogenesis

4% In-vitro model of stretch injury ( reproduces a mechanical
component of concussive he i

by AMPA

loss of desen : AMPA re r, with consequent
potentiation of AMPA - mediated synaptic transmission in cultured
cortical potentiation

(These events occurs within 1530 min following injury, persists for 24 h)

% Stretch injury of cortical neurons in culture also results in
modifcation of GABA A transmission as early as 15 min-7 h
after the injury

15



Cellular Mechanisms of Posttraumatic
Epileptogenesis

Specific changes in both excitatory and
inhibitory synapses occur after stretch injury and
may represent novel therapeutic targets to be
investigated in in-vivo models.

A temporal window during which these
synaptic changes occur and are maintained, and
therefore suggest the duration of the critical period
during which antiepileptogenic prophylaxis may be
attempted.

Diagnosis and Treatment

predicting post-TB

- Focal hemorrhagic injury str
Al o et al. JNNP 45:11¢

weighted imaging may be a predict
2003)

Neurorad 23:218

= Prophylactic use of AEDs should be short-lasting
and limited to the prevention of immediate and early
seizures.

= Chronic treatment should be considered only after
a diagnosis of PTE

AEDs for Preventing Seizures following Acute Traumatic
Brain Injury
chrane Database of Systematic Reviews.

For the remaining six trials:
*The pooled relative risk (RR) for early seizure prevention
was 0.34 (95%Cl 0.21, 0.54);
-Seizure contrel in the acute phase was NOT accompanied:
— by a reduction in mortality (RR = 1,15; 95%Cl 0.89, 1.51),
- a reduction in death and neurclogical disability (RR = 1.49; 95%CI
1.06, 2.08 for carbamazepine and RR = 0.96; 95%CI 0.72, 1.26 for
phenytoin)

- or a reduction in late seizures (pooled RR = 1.28; 95%C| 0.90, 1.81).

«The pooled RR. for skin rashes was 1.57 (95%CI 0.57, 39.88).
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ANTI-EPILEPTIC DRUGS VS
STANDARD CARE
early seizures.
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ANTI-EPILEPTIC DRUGS VS
STANDARD CARE
late seizures.
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AEDs for Preventing Seizures following Acute

Traumatic Brain Injury
The Cochrane Database of Systematic Reviews.

CONCLUSIONS:

Insufficient evidence is available to establish the
net benefit of prophylactic treatment at any time
after injury.
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AED in TBI
03), for adult patients
oss of consciousness or

| fractu
¥ Prophylactic treatment with PHT, beginning with
an |V loading dose, should be initiated as soon as
possible after injury to decrease the risk of
posttraumatic seizures occurring within the first 7
days (Level A).
> Prophylactic treatment with PHT, CBZ, VPA
should not routinely be used beyond the first 7 days
after injury to decrease the risk of post-traumatic
seizures occurring beyond that time (Level B)

Why has AEDs Prophylaxis Failed
to Protect against Late Posttraumatic Seizures?

The AEDs tested were intrinsically devoid of
antiepileptogenic properties

The AEDs most frequently investigated in PTE trials, for
example PHT and CBZ, show little or no protective activity
in animal models of epileptogenesis (Loscher W.2002) and
would not represent the best choice if a human trial were to
be set up today (Schmidt D, Rogawski M. 2002)

Potential benefit of LEV, VPA, TPM, PGB, LCS .....
to be investigated

oaio R Perucca E. Curr Opin Neurol 17

Neuroprotective effects of AEDs in experimental models

D ND
Stepien et al., 2008
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AEDs mechanisms of action
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Effects of administration of antiepileptic drugs on
posttraumatic recovery in experimental models
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Epileptogenasic Epilepsy

The brain faces many challenges after traumatic brain injury (TRI). Acute damage related ta the primary impact iz fal-
sowed by 3 myriad of secondary molecular and cellular changes, including delayed neurcdegeneration, neurogenesis,
axonal injury, axonal sprouting. ghosis, and angiogenesis. Many of these alterations are apparendy needed for suc-
ce3aful recovery that ecours over the weeks and months postinjury. In paraliel t the recovery process.a

rian of animals undorgs cpilsprogenesis, cub g in the acourrence of spanmaneous soizures. The groat c

s o differentiate those mechanisms that bead 1o Bvorable avd unfvorable recovery.
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Frasen rraumanis hesin Injury 05 poarsmaris apllapey: T B I recovery VS
et e | €pileptogenesis

AEDSs : negative impact on recovery
B+ PHT, PB,BZD:

stroke or 5
¢ patients f
Type of injury Crug  Relative  $5% CI
risk
Fekbrile seizures DZP  0.71 0.44-1.13
VFA 0.74 026=-223
Effects of FB 03l 032-082
Traumatic FB 0.30 o03-281
AEDs on Hesin iy
T 033 0.19-059
aCUte . CBZ 03% 017-092
symptomatic = Malaria FB 034 0.23-056
. Asphyxia FB 0.59 0.44-108
seizures Alesnol VPA 020 0.46—113
EHT 070
Contrast meda CZP 0.0 0.01-07%
Brain tumor FB 0.40 0.10-1464
Craniotomy FHT 042 0.25-0.71
Source: Temkin [2001].
Relative risk, ratio between the probability of accurrence
of acutz symptomatic seizures in patients receving
trestment and that of the control group; C3Z. carbama-
zepine; [ZP, diazepam; PB, phenobartital; 2HT, pheny-
Baghi, 2010 taire VPA valp Cl, contig ntenval.
Type of injury Drug Relative 95% ClI
risk
Febrile ceizures  DZIP 0.7 0.24 - 244
PB 269 082-890
Effects of Traumalic VPA 1.28 0.76-2.16
AEDs brain injury
PE 0.98 0.48-2.04
on late PET 070  0.3-150
(unprovoked) CBZ 0.79 0.42— 149
i Brain tumer YPA  1.44 0.70 - 2.96
seizures PE 0.2 0.12-319
PHT 0.0 0.42 - 152
Craniotomy PHT 0.92 059 - 145
CBZ 1.30 0.75-225

Source; Temkin [2001].

Relative risk, ratio betwean the prebability of occurrence

of acute symptomatc seizures in patients receiving

treatment and that of the control group; CBZ, carbama-

zepine: DZP, diazepam: PB, phencbarbital: PHT, pheny-
Beghi, 2010 toin; YPA, valproats; Cl, confidence interval.
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Conclusions

Traumatic brain injury accounts for 20% of
symptomatic epilepsy in the general population and
5% of all epilepsy

Definitions of early and late seizures, and epilepsy
after TBI should be observed

Early seizures after TBI are the risk factor for late
aeizures and epilepsy after TBI

Risk of seizures is the highest in the first year after
trauma and decreases progressively thereafter
However, seizures may appear many years after TBI
Risk is increased after severe TBI, cases with acute
intracerebral hematoma (especially subdural
hematoma), brain contusion

Conclusions

PHT and CBZ suppress early seizures, but none of
the tested regimens show a positive effect on late

There is no evidence of antiepileptogenic or disease
modifying effects of any of the AEDs.

The AED treatment with PHT and CBZ, known to
prevent early seizures, is usually associated with a
number of adverse effects, including the impact on
cognition, that is especially undesired in TBI
population.

These AEDS can potentially compromise the post -
Injury recovery.

Conclusions

Newer AEDs need to be evaluated in the
laboratory and large clinical trials, as these
agents employ different pharmacolagical
mechanisms for seizure control.

The drugs that stop the process of
epileptogenesis may be different from those
that suppress seizures.
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EPIDEMIOLOGY

Incidence / 100,000 population

40 80
AGE
USA 1980 SWEDEN 1995 ~—Iceland 1999
Annual incidence of epilepsy ( /100,000 pop):
« All age groups: 80
* 6510 69 yrs: 85.9
*>80yrs: 135
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CAUSES AND RISK FACTORS

0 Onset of epilepsy:
o Earlier in life: all types of epilepsy can be present in
the elderly

o0 Re-emergence of seizures in previously controlled
patient with epilepsy
o New onset epilepsy

Gil-Nagel 2011

Causes of epilepsy (>64 yrs)

Hauser et al , 1992

Gil-Nagel 2011

Cerebrovascular disease

o Presentation:
0 Acute seizures (<48 hrs): no chronic treatment needed
0 10-13% develop seizures over 5 years

o0 Seizure may be the first clinical manifestation (epilepsy is a
predictor of subsequent stroke)

o Approach:
o Complete stroke work-up in elderly with first sz
o Include patients with unknown cause (normal brain MRI)

o Consider secondary vascular prophylaxis in patients with
first seizure

Gil-Nagel 2011
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Neurodegenerative

0 10% patients with Alzheimer disease (x10 the
incidence in a reference population)

o Can occur at any stage, or the first manifestation
of the disease

o Treatment with antiepileptic drugs can increase
cognitive decline

Gil-Nagel 2011

Risk factors

o Depression >55 years: x6 risk of epilepsy !
0 Hypertension: OR 1.57 2
o Sleep apnoea?

1. Hersdorffer et al, 2000
2. Ng et al, 2003
3. Chihorek et al, 2007

Gil-Nagel 2011

DIAGNOSIS

o0 Detailed history, interview to witnesses

o Often referred for other conditions:
o Altered mental status

o Episodes of confusion or abnormal bahaviour

o Memory lapses, transient global amnesia

o Dementia

o Sleep disorders

o0 Syncope

o Differential diagnosis not always simple. Do not treat
unless sure

Gil-Nagel 2011
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How accurate are seizure descriptions?

20 volunteers

o 4 doctors working in a neurology ward
0 10 medical students
0 6 non-medical students

o Viewed a video of a partial then secondary GTC Sz and gave a
written account of 6 key features

Results:

Mean scores 3.5 (range 1-6)

Unresponsiveness and lateralising features were often missed
Left and right were often confused

Highest scores by a medical and a non-medical student
Lowest score by a doctor

Mannan and Wieshmann. Seizure 2003

Gil-Nagel 2011

Electroencephalogram (EEG)

o0 Sharp waves in temporal regions are common in
the elderly without epilepsy

o Clear epileptiform abnormalities present in 75%
patients with epilepsy and 26% without epilepsy*
0 Do not use EEG when history of syncope or
other non-epileptic events is clear
*McBride et al, 2002

An EEG does not confirm or rule out epilepsy, it is one more piece
of information and helps in the assessment of epilepsy type

Gil-Nagel 2011
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Brain MRI

o Common findings in the elderly:
o Cerebrovascular disease: small
vessel, silent stroke
0 Meningioma
o Atrophy

o Does not necessarily indicate

that the events under study are
epileptic

EPS

0 67 year old right handed male.
o Complicated febriles seizure at age 2

0 Onset of GTC and CP seizures at 61
o Brain MRI: Left parietal silent stroke

o Treatment: CBZ, LTG, LEV, PHT. GTC
controlled but not CP seizures

o Unable to work in his ca repair shop
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Diferential diagnosis with syncope

Asymptomatic arrhythmia, abnormalities on
echocardiogram, positive tilt test. Not necessarily
related to syncope

If syncope is likely from clinical information consider
multiple 24-48 Holter ECG or implantable recorder

Clinical clues:

o Prodrome

o If clonic jerking, only 3to 5 times

o Recovering in the same spot, without confusion
o First recovered hearing, then vision

Gil-Nagel 2011

Video-EEG monitoring (telemetry)

o Prolonged EEG and video, duration 12 hours
to 5 days

0 Supervised environment to interact and
provide appropriate treatment

o High yield, even when recurrence of episodes
is low

Gil-Nagel 2011

CFG

0 70 year old man

o Bizarre behaviour and confusion
episodes, 3 times per week, since
age 65

o Diagnosis: anxiety disorder.

o Normal interictal EEG
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Ambulatory 24 hour EEG

Seizure recognition by the patient

TT%
l =

Tatal Recognized Unrecognized

502 patients
552 ambulatory 24 hour recordings

47 seizures Tatum, 2001 ;= o0

Self-Reported seizure rate does not correlate
with time to first seizure during video-EEG

Outpatient SZ Days to First SZ
Freq/Mont

Low Frequency

Medlum 8.8 21
Frequency

Eisenman et al. Epilepsia. 2005 May;46(5):664-8
Gil-Nagel 2011

TREATMENT

o Higher rate of adverse events

o Comorbidities
o Coghnitive impairment
o Bone loss
o Hypertension, cerebrovascular disease
o Thyroid disease, diabetes, dislipemia
.. and more

o Polypharmacy

Gil-Nagel 2011

29



Polypharmacy in elderly with epilepsy

Otros psicotropos
Antidepresivos
Neurolépticos
Hormona tiroidea
Antiacidos
Antiepilépticos
Bloqueantes Ca
Cumadina
Benzodiacepina

Cimetidina

3 y
N=77 0 5 10 15 20 25 30 35 40 45

Institucionalized elderly with epilepsy receives a mean of 5.6 drugs,
compared to 4.6 for non-epileptic residents JC Cloyd, 94
Gil-Nagel 2011

Drug-drug interactions

Enzyme inducing Decreased efficacy
Antiepileptic Drugs Warfarin
(AEDs) SENE

Phenytoin =)  Antidepresants

Carbamazepine
Phenobarbital
Primidone

Antihypertensives
Antyarrhythmics

Decreased vitamin D and
sexual hormones

Gil-Nagel 2011

Valproic acid induced CNS adverse
effects

o Parkinsonism

o0 Weight gain

o Cognitive side effects

o Inhibition of clearance of other drugs
o Decreased vitamin D absorption

Gil-Nagel 2011
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Other adverse events with classic AEDs

o Drug induced or worsening of cardiac
arrhythmia
o Carbamazepine
o Phenytoin
0 Hyponatremia
0 Oxcarbazepine
o0 Carbamazepine

More common in patients in thiazide and other
diuretics

Gil-Nagel 2011

VA randomised controlled trial

—— Lamotrigine X
Gabapentin New onset epilepsy
—— Carbamazepine
Age >65 yrs

Doses:

-LTG 50 mg bid
-GBP 300 mg tid
-CBZ 200 mg bid

Lamotrigine versus carbamazepine p< 0.00001

Gabapentin versus carbamazepine p<0.008 Rowan et al, 2005

Differences related to tolerability not efficacy GiNagel 2011

Open studies

o0 Gabapentine

o Lamotrigine

o Levetiracetam
o0 Oxcarbazepine
o Topiramate

Overall there is a trend to avoid older AEDs

Gil-Nagel 2011




Initiation of treatment

o Start treatment:
o Diagnosis is certain
o After two seizures
or
o0 One seizure if:
0 Severe event
o Lesion in MRI

o Abnormal EEG
o Driving needs

Higher rate of recurrence of seizures after first episode in the elderly*

*Musicco et al 1997 Gil-Nagel 2011

Drug use

Only mild differences in efficacy

Select AED based on side effect profile

Higher rate of idiosyncratic skin reactions in elderly
(avoid those with higher risk if previous history of
allergy)

Start always low dose and increase slow

If not well tolerated lower dose and consider
changing to another AED

If not effective increase dose or change to other with
different mechanism of action

Gil-Nagel 2011

Drug selection

o Levetiracetam:

increments of 250 mg/day each week or two
up to 500 mg twice daily

o Lamotrigine:

increment of 25 mg/day each 2 weeks to 50
mg twice daily

Gil-Nagel 2011
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Lamotrigine

Levetiracetam
Gabapentin
Topiramate

Oxcarbazepine

Pregabalin

Zonisamide

Carbamazepine

Valproic acid

Advantages

Good tolerability
Studied in elderly

Fast titration
Lack of interactions

Lack of interactions
Studied in elderly

Weight loss in obesity

Efficacy in focal epilepsy

No interactions

once daily
No interactions

Cheay
Studied in elderly

Cheap
Efficacy in myoclonic and
absence seizures

Disadvantages

Slow titration
Skin rash
Insomnia

Sedation
Behavioural problems

Low efficacy
Three times/day dosing

Cognitive impairment
Renal stones

Drug interactions
Hyponatremia
skin rash

Weight gain
Few data in elderly
Sedation

Skin rash

Renal stones

Few data in elderly

Drug interactions
Skin rash
Osteoporosis
Hyponatremia
Drug interactions.
Parkinsonism
Osteoporosis
Weight gain

Gil-Nagel 2011

CONCLUSIONS

o0 Consider epilepsy in all patients with transient
impairment of neurological function

0 Maximize diagnostic efforts

o Consider treatment even after first seizure when
diagnosis is clear

o Select a drug, start low, increase slow and

monitor for adverse events

76 yo male

AG

Gil-Nagel 2011

Onset of multiple (100’s) of episodes per day (sleep and

awake):

o Alternating tonic contraction of one arm and face (mouth
opening), independent, bilateral.
o Facial muscle contractions

o Myoclonus, tics

Normal interictal and ictal EEG, CT scan, and CSF

o Resistantto CBZ, LTG, GBP, VPA

Resolution after 6 months
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Faciobrachial Dystonic Seizures Precede
Lgi1 Antibody Limbic Encephalitis

Sarosn R. Irani, DPnil, Andrew W. Michell, PhD,” Bethan Lang, PhD," Philippa Pettingill, BSc,
Patrick Waters, PhD,” Michael R. Johnson, PhD,? Jonathan M. Schott, MD,*
Richard J. E. Armstrong, PhD,"* Alessandro S. Zagami, MD,” Andrew Bleasel, PhD,*
Emest R. Somerville, FRCAP, ™’ Shelagh M. J. Smith, FRCP,® and Angela Vincent, FRCPath '

2

« 29 Patients, adults

« Distinctive brief dystonic szs involving arm and ipsilateral face

« 26 developed limbic encephalitis after this

« All positive to Ab anti-VGKC, 89% antigen specific to Lgil

« Initial phase: Normal brain MRI, 7 with ictal epileptiform activity on EEG
« Limbic encephalitis phase (amnesia and confusion): hyponatremia,
bilateral mesial temporal lesions, altered metabolism in basal ganglia

« AEDs ineffective, often severe allergic reactions.

« Immune therapy often very effective
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