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Babylonean cuneiformtext of the
Sakkiku (c. 1050BC)

Antiepileptic drugs

Cognitive dysfunction

Status
epilepticus

Additional factors Epilepsy

* Type of brainlesion

» SE class, duration and refractoriness
* Age

«  Comorbidity
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Cognition in patients with epilepsy

-+ Difficult to study -
» Baseline function usuallyunknown /= @

J‘

~

« Cognitive functiona mainissue for people with epilepsy

Fisher RS, Epilepsy Res, 2000

Cognition in patients with epilepsy

Memory- and learning difficulties
Poorattentionand concentration
Problems planning

Language deficits

Wiliam Reed Business Media LTD 2019

Worse after many GTC-seizures

Partly before seizure debut

Elger, 2004, Lancet Neurol.
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Studies on cognitive dysfunction after SE

Small and retrospective

Mostly in children

Rarely neuropsychological evaluations

Extrapolations from MRI studies (humans) and

animal experiments

Meldrum, 1970sand 80s
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Brain alterations peri-ictally

PERI-Ictal alterations:
DWI signal hyperintensity in the pulvinar of thalamus (right) and in the hippocampus (right)

Giovannini G. et al, Epilepsia, 2018




Fujisao, Front. Neurol., 2017

A
energy demand
perfusion
100%
normal irreversible
changes
time/ severity
reversible
changes
B

Meletti et al, Epilepsia, 2017
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Isthe cognitive dysfunctionwefindadirectconsequence of SE?

Epilepsia

Official Journal of the International League Against Epilepsy

Epilcpsia

Official Journal of the International League Against Epilepsy

Epilepsia

Official Journal of the International League Against Epilepsy

Epilepsia, 48(Suppl. 8):85-90, 2007
doi: 10.1111/1.1528-1167.2007.01360.x

OUTCOME OF STATUS EPILEPTICUS

Cognitive outcome of status epilepticus in adults
Christoph Helmstaedter

University Clinic of Epileptology, University of Bonn, Bonn, Germany
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Speed

MOT

Executive function Memory

sSoC PAL

Power et.al, Acta Neurl. Scand., 2017

Cognition after GTC-SE
Time 1( postictally, patients = 33)
Time 2 (after 1 year, patients = 27)

Timepoint 1 Timepoint 2

Latency

Latency correct
Total correct

Total correct, 0-second delay

Total correct, 12-second delay

Initial thinking time, 2 moves
Initial thinking time, 4 moves

Initial thinking time, 5 moves

-®— GTC-SE

Subsequent thinking time, 4 moves Controls
Subsequent thinking time, 5 moves
Mean moves used, 2 moves stage
Mean moves used, 4 moves stage

Mean moves used, 5 moves stage

First trial memory score

Total errors (adjusted for stages completed)

PAL

-
—
—r—
—
——
—_—
—— -
—— -
Subsequent thinking time, 2 moves — 0.85, P =0.08 —— 028 P =05
—_— ——
-
—
——
—-—
—
—_——
Total trials (adjusted for stages completed) e




Patientswith SE <30 min performed betterthan patients with SE > 30 min

Test 1 Test 2
Latency ==  054.P-016 % 077,P-008 | MOT
Latency correct — 0.80, P =007 —— 42 P_0.004
Total correct e 078,P=025 —— ()07, P =093
DMS
Total correct, 0-second delay e 091,P=010 —_— 021, P =060
Total correct, 12-second delay ——  083,P=007 —— 074 P-011
Initial thinking time, 2 moves} %= 188,P <0001 == 107,P=0008
Initial thinking time, 4 moves} == 1.18,P 0008 . 053, P =003
Initial thinking time, 5 moves| = 044,P=043
Subsequent thinking time, 2 moves o 102,P=002 L <00
Subsequent thinking time, 4 moves| == 127,P=002 =% 028,051
Subsequent thinking time, 5 moves == 046,P=008 -8~ (51, P=022
Mean moves used, 4 moves stage | 022,P=062 ——  006,P =08t
Mean moves used, 5 moves stage = 052,P=011 ———r- 0.54, P = 0.4€
First trial memory score] —=  120,P=0004 —— 13, P = 0,80
Total errors (adjusted for stages completed S  180,P=002 — 003 P-098 | PAL
Total trials (adjusted for stages completed —®— 156,P=0002 -  013,P-084
3 -2 -1 0 1 2 3 4 3 -2-10 1 2 3 4

Z-score*

Covariates

National Adult Reading Test (NART) a _ _ o
surrogate forlacking baseline 1Q? Symptomatic SE with brainlesions

1. poncho 26, bouquet
2. safe 27. freclancer
3. scede 28, gaullist

4. beige 29, gips

5. wikot 30.  guineaner
6. adagio 31, mauritier
7. sioux 32. rouge

8. stoiker 33, protegé

9. suite 34, swi

10. teak 35, terti

11, venetianer 36, twoed

12, yacht 7. wtrangere
13, bijouteri 38. denguefeber

14.  bordeaux 39, disagi

15, clairvoya 40, falkoner

16. collage 41, pirquet

17. engros 42, plaisic

18, geip 43. xylofon

19, regime 4. dejavu

20 depot 45, bidet

21, jeep 46. enquete

22, arrangement 47, curacao

23, liome 48, hors d'weuvre
24. boceia 49. bag

25. machiavellisk 50, gentleman
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Memory tests significant after covariate adjustments (Timepoint 1)

#

R

DMS total correct
adjusted diff. -0.90, P 0.05

PAL total trials
adjusted diff. -1.03, P 0.02

it pote bpadt p ity

PAL total errors
adjusted diff. -1.20, P 0.05

Memorytestsafter 1 yearwith covariate adjustments

« Not significantly poorer for CSE
+ With NCSE also included in the SE grou

PAL total errors, mean diff. -1.10 (P = 0.029) and trials, mean diff. -0.92 (P = 0.016)
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Executive dysfunction after 1 year significant after adjustments

*+§+‘++++.,+‘0++’;‘

SOC 5 moves task
adjusted diff. -0.94, P 0.02

Cognitive consequences offocal SE

* Lessclear
+ prognostic factors matter more than for CSE
+ comorbidity, focus
» Transient cognitive dysfunction common

» Focal acute symptomatic SE (to stroke f.x.) synergistically worsen damage
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Poorer performance after focal SE than after GTC-SE

Memory without delay
Mean diff. unadjusted

/ Z-score —0.83 (P = 0.05)

MOT DMS

sSoC PAL

Power et. al, Epilepsy Res., 2018
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Cognitive prognosis after " s

absence SE seems

excellent
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https:/lwww.epilepsydiagnosis.org

Thomas P (Epilepsia 2007), Walker MC (Int Rev Neurobiol. 2007),
Kavuk | ( Eur J Med Res. 2005)
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https://www.epilepsydiagnosis.org/seizure/absence-typical-eeg.html
http://www.epilepsydiagnosis.org/

Rating of impairment in patients after SE (GTC and focal)

0-25 6 24
26-40 9 36
41-67 9 36
>67 1 4

Impairment classification based on GNDS (general neuropsychological deficit summary)
(Reitan& Wolfson, 1993)

Gramstad et.al, in submission, 2019

Impairment rating in subgroups

® Brain lesions: poorer GNDS
® Means/SD 44,3/17,6 versus 29,6/13,3 p = .027

® SE > 30 min: poorer GNDS
® Means/SD 41,4/16,0 versus 21,7/10,3 p =.010

Gramstad et.al, in submission, 2019
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Conclusions

Cognitive dysfunction common after SE
— Large memory problems thatimprove, but partially continue
— Possibly development of executive dysfunction
Not all explained by pre-SE dysfunctions
NCSE notbetter than CSE, but more related to underlying conditions?
(synergism)

Durationis a robust negative predictor for cognitive dysfunction

30.06.2019
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5.3 Cognitive outcome and functional outcome

Cognitive outcomesare usually evaluated based onclinical judgmentor measured using awide variety of
neuropsychologicaltests. The underlying etiology is the main factor associated with long-term cognitive outcome
in children,with symptomatic SE or progressive encephalopathy contributing to increased risk. Other factors are
youngage atthetime of SEand neuroimagingabnormalities. Also, seizure burdeninuncontrolled epilepsy,
ratherthan SE, is more frequently associated with poor cognitive outcome

Theimpactof SE oncognitive outcomeis debatable. Animalmodels showthat prolonged seizuresresultin
neuronal loss and brain connectivity changes. A clinical study showed that children with SE had worse long-term
cognitive outcome than healthy controls, with nonfebrile SE associated with worse cognitive impairments than
febrile SE.37 In contrast, large studies showed no difference in cognitive outcome when comparing children with
andwithout SE, although controlsinthis studywere childrenwithepilepsy.33,34Mostadultstudiesfocuson
functional rather than cognitive outcomes using standardized scales like the modified Rankin Score and the
Glasgow Outcome Scale, with functional deficits seenin 21-61% andthese couldbe more severein RSE or
SRSE (67%).

Functional outcomes in children are mostly based on clinicalimpression, yielding a wide spectrum of functional
impairment after SE from 0% to 79% and this range may also be related to different definitions and assessment
ofimpairment, and often lack of good baseline information. The evaluation of long-term co%nitive outcomesis
further complicated by evolution over time in some cases, and in particular outcomesin children are often not
static as developmentprogresses. In a pediatric study, impaired performance atdischarge persisted at 1 year,37
whereasin another series deficits disappeared orimproved over time. 15, 22, 46 Predictors of poor functional
outcomeinclude etiology (nonfebrile SE, acute symptomatic SE, progressive encephalopathy)17, 26, 28, 36, 37
and SE duration17, 26, 27, 45 (Table 1).

30.06.2019
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Prognose fokalstatus

— Mest avhengig av arsak

— Status synergistisk med arsak (encephalitt, slag
etc) - forverrerprognosen

— Forbigaende funn av gkt signalintensiteti T2 og
diffusjonsforstyrrelser ved MR

— Forbigaendeforstyrrelseavkognitivfunksjonog

Thoma lqgﬁjlepsia 2007), Walker MC (Int Rev Neurobiol. 2007),
Kavuk a Med Res. 2005), Kaplan PW ( Epileptic Disord. 2000)
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