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From neural networks to epilepsy

A model of poststroke epilepsy in the mouse

Lohan Zelan, Depariment of Neuroscence, Uppsal unversiy’

Introduction Results
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Zelano 2013, Exp neurol
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Epilepsy after stroke is common

eCerebrovaskular disease is the most
common identifiable cause of

epilepsy (14-21%).

e Risk after stroke varies with method.
Infarction 6.4% (UK), ICH 13.5%

(Finland)

*Risk factors are young age, large
stroke, cortikal lokalisation, acute
symptomatic sz and bleeding.

GOTEBORGS UNIVERSITET

Stroke

Etiology

1015 first seiures in Stockholm
2001-2004:

%
11

Brain tumor, primary 8
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Trauma/metastasis/dementia <3%

Unknown 65%

Lahti 2017, Graham 2013, Forsgren 2005, Adeléw 2008

Epilepsy after stroke
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Riksstroke

Stroke 2005-2010
n =106 000
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Patient register

Epilepsy
n=7740
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Total 7.3%
Infarction 6.4%
ICH 12.4%

.

Blédning

Zelano 2016, Eur stroke journal
Hansen 2017, Plos ONE
Larsson 2019, Seizure
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Time stroke -> epilepsy
80
Acute symptomatic sz: TNF-R1J, och NCAM
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Family history?

Multi generation register

Riksstroke

National patient register
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' Family history 7433 6025 4908 3368 2268 1415
No family history ~ 79117 64481 52563 36337 23885 14417
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Eriksson, Neurology, 2020
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Can the risk be reduced?

* Valproate 1 mo after ICH reduces sz
risk, but not 1-y risk of PSE (Gilad
2011).

+ Statins lower risk PSE? (Etminan
2010, Guo 2015).
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| Statins | Crude RR |ARR |95%CI___

T 100  1.00 1.00
0.65 0.65 0.46-0.92
0.67 0.72 0.39-1.30

RR of epilepsy, Etminan 2010

In patients w acute symptomatic sz

OR 0.34, 95% CI1 0.13-0.88

OR of epilepsy, Guo 2015
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The quest goes on...

Treatment (~30 days)

N s

ESL 800 mg once daily

Follow-up (18 months)

/
/

/
Screening ﬁ

\
\

\

Placebo once daily

Visit

Via Vb V2 v3 va V5 V6 V7 Ve  EoT EDV  UNS
Day - 1* 8x2 3824 8510 183£10 267+10 365:10 449:10 54710

® ® ® ® ® =® ® ® ©® ® ©® ® =
“Within 120 h after stroke

& On-site visit ‘@ Telephone contact
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Koepp et al, Epilepsia Open, accepted
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Prognosis

106 455 at risk

(9.6%ICH)

HR death:
1.69 (1.64-1.74)
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Survival

infarction N

877 607 303 95
230 1018 311

2 4 6 8
Time from PSE (years)

Zelano et al ESJ 2016
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Causes of death

Diseases of the circulatory system
Neoplasms

Mental disorders

Diseases of the respiratorys ystem

Endocrine, nutritional and metabolicdiseas es

Diseasesof the nevoussystem
Infections and pamsitic diseases

Externalcauses

Symtoms, signs and laboratoryfindings

Diseases of the digestive system

f

m Poststroke epilepsy, n=4167

Non-poststroke epilepsy, n=49385

8

10%

20%

0% 50% 60% 0%

Proportionate mortality ratio

40%

Hansen Zelano 2017
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ASM and death

Patients w PSE 2005-2014

100% —

— —-— ]
80% . . . n =
60% I

Retention rate

40%
20%
0%

2005 2006 2007 2012 2013 2014 05

lamotigine

Larsson 2019

mother  phenytoin mvalproic acid 3 1
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JAMA Neurology | Original investigation

Association Between Antiseizure Drug Monotherapy and Mortality

for Patients With Poststroke Epilepsy

Davi Larson, MD; Arton Baft, PHO; Coctio Johaenesson Lanarmark. FD: Mia van Eskor MD, PRD.

Exa Kb, MD, FYO: Sgeic Asorg, ML PO, Johan Zsan, WD, PO
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Larsson 2022
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Pre stroke seizures

Results

Seizures preceding stroke

Nineteen of the 675 patients (3%) registered with the
Oxfordshire community stroke project gave a history of
one or more seizures before their first stroke or had
documentation of past seizures in their medical record.

Eleven of the 19 patients had had a seizure in the year

before the stroke: in seven this was a first seizure, and
four of these seven patients had partial motor seizures in
the same limb as was subsequently affected by the stroke.

=1.6%
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Pre-stroke seizures

1. National stroke register
Cases with first efter stroke >60 ar 2005-2010

’l"y "1 i
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Jji lJll

—_—
'i Strokes preceeded by a first
\ seizure or epilepsy diagnosis

<10 years, n = 1372 (1.5%)

||' lﬂl l‘i' i

2. SIRE incidence study
Expected number of new
seizures or epilepsy in Sweden

3. Crude estimate of proportion of
possibly heraldic seizures:

—_—
- in 10 years in patients 1372/16192=8.5%
! y l|| l
T >50 years of age I
i n= 16192 | ' , ,I.
‘:, i

Zelano, Seizure, 2017
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Late-Onset Seizures Trial of vascular risk Investigation and Treatment

Prevention?

controls (Larsson, Zelano 2021)
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seizure 2024-25
Register study )
Historic controls_Cluster intervention
Late-onset seizure
2024-25 (2 years)

(4 years)

Providers start with T

@-screen as standard of care
Included: All patients at participating providers and ICD-
code for seizure (no exclusion criteria.)
Baseline data: existing CVD, drug prescription for
CvD/diabetes, co-morbidities

|

Events
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Death? Cardiovascular event?
Epilepsy? Paper IlI-IV

(LOSTIT)
V-workup
Blood pressure Risk cat
Late-onset Fasting glucose and lipids V':r ‘:T (:‘gorv
. Medicalhistory of epiepsy prio toindex date t Urine analysis € y higl Primary
= r— seizure — 3 . . — High —— .
. Physical activity/smoking prevention
el : N L Moderate
s Smoking, physical activity Low
10 I ij l SCORE/SCORE-OP
T e T Clinical study Informedconsent  y1  » yzpos — Prevalence of modifiable CVD risk factors? Paper |
n=1420 Short-term ACVD risk? Paper Il
Late-onset seizure in 123 005 patients 1
L Neurologist
with first-ever stroke and 250 506 Late-onset  — @ oan (standard of care) ——> Primary vascular prevention according to guidelines

Time-to-event analysis

First late-onset
seizure

10 years
(if necessary]
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Seizure prognosis?
p g All epilepsy (Chen 2018)
Consoli 2012 P W
* Easy to treat?. o
‘5 Kutlu 2008 | o
(S}
. i - 0, 1 (9]
Some studies 80-90% on first ASM. S [— ]
. . . e
* Short latency stroke-epllepsiy indicates & [ |
worse treatment response.
o Zelano 2015 —_——
2
g Stephen 2001 I
Q.
8 semah 1998 -
& Redfors 2020 —
1. Lattanzi et al, Eur J Neurol, 2022 0 20 40 60 80 100
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Summary
* PSE is an indicator of high vascular risk.
* Interesting questions:
* can vascular primary prevention after a late first seizure prevent stroke or
epilepsy?
* can better ASM treatment reduce mortality?
* can PSE be prevented?
GOTEBORGS UNIVERSITET | SAHLGRENSKA UNIVERSITETSSJUKHUSET — NEUROSJUKVARDEN
16




2023-04-13

17

PREDICT)»

en biobanksstudie av epilepsi i VGR

Proteomics

-

Vill du delta i
forskning om
epilepsi’

NAL, Trollhattan "~ _ SkaS, Skovde
. o

Sahlgrenska universitetssjukhufg@).
Angereds narsukhus
Frdlunda specialistjukhus £

Patient Blood — CSE(fLP) [g,ryey o
~whole ﬂ (yearly) bt
<serum
«plasma
P Proteomics
- S
Study Center [ yavomaivegiers Database | Biobank | ~~

SciLifeLab
Socioeconomic data Proteomics and Olink
Diagnoses
Prescribed drugs

Cause of Death

[ ns
(1ab, imaging, EEG)
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Brain injury markers

GFAP

No seizres Seizures 52

1,0

g/m

Plasma NfL (pg/mL)
]

Plasma GFAP (pg

No seizres Seizures 52

>lyea  months >1ved  months

Eriksson 2020, Epilepsy and behav
Banote 2021, Epilepsy Research
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Advance neurobiological understanding, diagnosis, and
treatment of epilepsy throu ig data, precision
medicine, biomarkers, and clinical trials.
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Biomarkers
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Ongoing or planned projects PSE

* Biochemical markers of seizures and side effects in PSE (PREDICT)
* Seizure prognosis (PREDICT)

* (fMRI study)

* Register study of long term outcomes (ASM, side effects - planned)
* LOSTIT (planned)
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n open on www.stess2023.se

o
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' Epilepsy & Symptomatic Seizures — STESS

29-31 March 2023 | Gothenburg, Sweden
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