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New-onset refractory status epilepticus
(NORSE)

Neurology. 2015 Nov 3;85(18):1604-13. doi: 10.1212/WNL.0000000000001940. Epub 2015 Aug 21.

New-onset refractory status epilepticus: Etiology, clinical features, and outcome.

Gaspard N, Foreman BP2, Alvarez V2, Cabrera Kang C2, Probasco JCZ2, Jongeling AC2, Meyers E2, Espinera A2, Haas KF2, Schmitt SE2, Gerard EE2,
Gofton T2, Kaplan PWZ, Lee JWZ2, Legros B2, Szaflarski JPZ, Westover BM2, LaRoche SM?, Hirsch LJZ: Critical Care EEG Monitoring Research Consortium
(CCEMRC). PMID: 26296517
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Syndrome Diagnostic assay Frequency of cancer = Main type of cancer
SRR Z 2 &9 D5UA
Hu (ANNA1)® w Limbic encephalitis Western blot >05% Small-cell lung carcinoma
Ma2? Limbic encephalitis Western blot >95% Testicular seminoma
GAD'" Limbic encephalitis? Radioimmunoassay 259§ Thymoma, small-cell lung

carcinoma

SFITRAZENZZEN E T DHUR

NMDA receptor!! Anti-NMDA receptor encephalitis

Cell-based assay

Varies with age and
sex

Ovarian teratomaf

AMPA receptor!? Limbic encephalitis Cell-based assay 65% Thymoma, small-cell lung
carcinoma

GABAg receptor'? Limbic encephalitis Cell-based assay 50% Small-cell lung carcinoma

GABA , receptor'* Encephalitis Cell-based assay <5% Thymoma

mGluR5'? Encephalitis Cell-based assay 70% Hodgkin’s lymphoma

Dopamine 2 receptor!®  Basal ganglia encephalitis Cell-based assay 0%

MHRRMRRRETRZRN &9 D
Lent’ Limbic encephalitis Cell-based assay 5-10% Thymoma
CASPR2'® Morvan's syndrome” or limbic Cell-based assay 20-50% Thymoma*”
encephalitis

DPPX ' Encephalitis /7 Cell-based assay <10% Lymphoma

MOG2#E Acute disseminated encephalomyelitis  Cell-based assay 0%

Aquaporin 42|.i.;t‘ Encephalitis Cell-based assay 0% .

) ) i Lancet Neurol. 2016 Apr;15(4):391
GQ1b22 Bickerstaff’s brainstem encephalitis ELISA 0% PMID: 26906964

1404




e

JFRAANBRD TAMNAE

=¥ i=(epl==l e

A CNEN RIADDIEFIN D D

)

[REIRBDTADAER

NIV A

BRI

{EREm
B IRikBEE

>

FDMD I 1 ILA
PIRAHE

1

D'y

BeiEk
NMDAZ B
VGKCE Sk
AMPAZ B &G
GABAZE&H&
GlycineZ &k
GAD#HuE
Ma-2#ii&

Hutiik

G A D =

Arch Neurol. 2012 May:69(5):582-93. Lancet Neurol. 2013 Feb;12(2):157-65.

PMID: 22451162
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Epilepsia, 54(6), 10281035, 2013
doi: 10.111 1/epi.12127

FULL-LENGTH ORIGINAL RESEARCH

Prevalence of neurologic autoantibodies in cohorts of patients
with new and established epilepsy

*Tanja Brenner, 1{Graeme ). Sills, *§Yvonne Hart, §Stephen Howell, *Patrick Waters,
iMartin . Brodie, *Angela Vincent, and *Bethan Lang
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Table 3. Prevalence of neurologic autoantibodies by categorical demographic and clinical characteristics

n VGKC VGCC GAD NMDA-R GLY-R GLY-R/VGKC Total p-Value
Sex
Male 221 13 0 2 B 6 0 25 ns
Female 195 7 0 5 3 5 I 21
Epilepsy type
Generalized 58 3 0 0 | 2 0 6 ns
Focal 321 14 0 7 5 9 I 36
Unclassified 37 3 0 0 | 0 0 4
Etiology”
Genetic | 0 0 0 0 0 0 0
Structural/metabolic |44 5 0 3 0 | 0 9 <0.02
Unknown cause 176 9 0 4 5 8 I 26

VGKC, voltage-gated potassium channel; VGCC, voltage-gated calcium channel; GAD, glutamic acid decarboxylase; NMDA-R, NMDA receptor; GLY-R, glycine
receptor.

Results are expressed as the number of samples showing a positive titer in clinic and newly diagnosed cohorts combined. Statistical comparisons were per-
formed by chi-square test or Fisher’s exact test, as appropriate.

“Etiology was explored in patients with focal epilepsy alone.
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Patients inclusion
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Interventions
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APE score

antibody prevalence in epilepsy score

Table 1. Components of the APE Score

Clinical Feature

Value?®

New-onset, rapidly progressive mental status changes
of 1-6 weeks, or new-onset seizure activity

Neuropsychiatric changes; agitation, aggressiveness,
emotional lability

Autonomic dysfunction (presenting as labile blood pressure,
labile heart rate, persistent tachycardia, postural hypotension)

Viral prodrome (runny nose, sore throat, low-grade fever),
only to be scored in the absence of underlying malignancy

Facial dyskinesias or faciobrachial dystonic movements
Seizure refractory to at least 2 antiseizure medications

CSF findings consistent with inflammation (elevated CSF protein
level >50 mg/dL and/or lymphocytic pleocytosis >5 cells/dL,
if the total number of CSF RBCs is <1000 cells/dL)®

Brain MRI showing signal changes consistent with limbic
encephalitis (medial temporal T2/FLAIR signal changes)®

Presence of underlying malignancy (excluding cutaneous
squamous cell or basal cell carcinomas)

Total

15




APE score
antibody prevalence in epilepsy score

Table 1. Components of the APE Score

Clinical Feature - [IAREEESDS
New-onset, rapidly progressive mental status changes
of 1-6 weeks, or new-onset seizure activity 18 - FREZASFHAEIR
Neuropsychiatric changes; agitation, aggressiveness,
emotional lability . E E*Hff‘:% Fé-g

: =]
Autonomic dysfunction (presenting as labile blood pressure,
labile heart rate, persistent tachycardia, postural hypotension . 5'5 ‘/fi' ,32,;,1,

Viral prodrome (runny nose, sore throat, low-grade fever),
only to be scored in the absence of underlying malignancy

Facial dyskinesias or faciobrachial dystonic movements

c BREIS AFRDT

Seizure refractory to at least 2 antiseizure medications 2 ﬂ " %ﬁil‘:ﬁ\'EE' k& @

CSF findings consistent with inflammation (elevated CSF proti

level >50 mg/dL and/or lymphocytic pleocytosis >5 cells/dL, . BAS =z]

if the total number of CSF RBCs is <1000 cells/dL)® Eﬁ;ﬁﬁﬂ]ﬂﬂiﬁb []

Brain MRI showing signal changes consistent with limbic NI , 42,
encephalitis (medial temporal T2/FLAIR signal changes)® - M RI @%H uﬁl

Presence of underlying malignancy (excluding cutaneous -
squamous cell or basal cell carcinomas) v ﬁg'l‘iﬂiyg
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CANMAICEAETDEEZEZ SN TLVDIAE
NMDAR#TE
VGKCcHuk
LGI1#4A&(leucine-rich glioma-inactivated protein 1314K)
GADG65#H14K
GABA¥LA(y-aminobutyric acid type BHLK).
AMPAR#14KR(a-amino-3-hydroxy-5-methyl-4-isoxazolepropionici{k)
ANNA-1#14K(anti neuronal nuclear antibody typel#ik)
PCA-2414K(Purkinje cell cytoplasmic antibody type 2#Hu4K)
CRMP-5#%14&(collapsin-response mediator protein 541/K)
TPOF A (thyroperoxidasediik)

CTANMANDERESFEZ SN TULVRWTUE
AGNA¥A(antiglial nuclear antibody)
PCA-1HuA. AChRILE
ANNA-23 14K, ANNA-3¥4R. PCA-Tritfx
N-type calcium channelfitfk. P/Q-type calcium channel¥i{k
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- Approval

the institutional review board

at UT Southwestern Medical Center and Parkland Health
and Hospital System, Dallas, Texas

- Statistical Analysis

X2HRTE. Fishert®XE. Mann-Whitneyi&xE
ZZ2 = 0OFoHT




Result
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Figure 1. Patient Selection, Enroliment, and Autoantibody-Positive Cases From Each Enrollment Location
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R zPFHHOD_C/ub\/uF HITD
2RO AER

R E=N/zivs No.(%)

TPO#LIR (49.3-900IU/L) 15(13.4%)
GADG65#144& (0.08-2904nmol/L) 14(12.5%)
VGKCcifx (0.22-8.88nmol/L) 12(10.7%)

(LGI1HUAS I : 4(3.6%)SD)
NMDAR%UA (1:480-1:3840nmol/L) 4(3.6%)

FIHUFUA  (ANNA-1) 1(0.9%)
ZDfth  P/Q type Ca channel¥{k 3(2.7%)
AChR¥LK

N-type Ca channel¥i{k
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i=2) ey aWrna U1 VEARYN No.(%)

TPOHA  (49.3-900IU/L) 11(9.8%)

GADG5#ifk  (<20nmol/LdED) 5(4.5%)

DAt P/Q type Ca channel¥iik 3(2.7%)
AChR¥u4K

N-type Ca channelfifk
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J Neurol Sci. 2013 Aug 15;331(1-2):67-71.
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Figure 2. Distribution of Autoantibody Specificity by New-Onset Epilepsy and Established Epilepsy
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Table 2. Comparison Between Antibody-Positive Cases and Antibody-Negative Cases

Antibody Cases, No. (%)

Positive Negative

Variables (n=23) (n = 89) P Value
Age, median (range), y? 46 (19-76) 38 (17-80) A1
Female® 7 (30.4) 46 (51.7) .10
APE score

Median (range)?® 5(1-11) 2 (0-12) <.001

>4 19 (82 ) 17 (19.1) < 001
New-onset seizures® 13 (56.5) 22 (24.7) .004
Neuropsychiatric changes® 18 (78.3) 21 (23.6) <.001
Autonomic dysfunction® 9 (39.1) 3(3.4) <.001
Viral prodrome® 7 (30.4) 3(3.4) .001
FBDS or facial dyskinesias® 4 (17.4) 3(3.4) .03
Refractory seizure® 12 (52.2) 62 (69.7) .14
CSF findings consistent with inflammation® 5¢21.71) 8 (9.0) .14
Medial temporal sclerosis FLAIR/T2 hyperintensity® 11 (47.8) 16 (18.0) .002
Mesial temporal sclerosis® 8 (34.8) 15 (16.9) A5
Malignancy® 1(4.3) 0 .20

—APE scorelg
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APE scoredD%Z &=/
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Table 1. Components of the APE Score

Clinical Feature Value?®

New-onset, rapidly progressive mental status changes 1
of 1-6 weeks, or new-onset seizure activity

Neuropsychiatric changes; agitation, aggressiveness, _ —
emotional lability OR 11.7 95%CI 2.2-63.6 p=0.004

Autonomic dysfunction (presenting as labile blood press 0 —
labile heart rate, persistent tachycardia, postural hypotej OR 7.6 95%CI 2.0-28.9 p_0'003

Viral prodrome (runny nose, sore throat, low-grade fever), 2
only to be scored in the absence of underlying malignancy

Facial dyskinesias or faciobrachial dystonic movements 2
Seizure refractory to at least 2 antiseizure medications 2
CSF findings consistent with inflammation (elevated CSF protein 2

level >50 mg/dL and/or lymphocytic pleocytosis >5 cells/dL,
if the total number of CSF RBCs is <1000 cells/dL)®

Brain MRI showing signal changes consistent with limbic 2
encephalitis (medial temporal T2/FLAIR signal changes)®
Presence of underlying malignancy (excluding cutaneous 2

squamous cell or basal cell carcinomas)
Total 15




Antibody Cases, No. (%)

Positive Negative

Variables (n=23) (n = 89) P Value
Good clinical outcome® 15 (65.2) 24 (27.0) .002
Seizure freedom at first clinic visit® 9 (39.1) 16 (18.0) .02
Temporal lobe onset seizures® 11 (47.8) 40 (44.9) 22
Focal nonconvulsive status epilepticus® 4 (17.4) 7 (7.9) 17
Refractory status epilepticus® 3 (13.0) 4 (4.5) .09
Type of epilepsy®

Generalized 0 5 (5.6)

Focal 21 (91.3) 74 (83.1) 73

Unspecified 2 (8.7) 10 (11.2)
Location of enrollment®

EMU 5(21.7) 39 (43.8)

Inpatient 7 (30.4) 15 (16.9) .10

Neurology clinic 9 (39.1) 33(37.1)

NCC 2 (8.7) 2(2.2)
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APE score (CE§9 358

antibody prevalence in epilepsy score

APE scoredMhw bATE"A"WNKETZEFDTHD

Antibody Cases, No. (%)

Positive Negative
Variables (n=23) (n=89) P Value
APE score
Median (range)? 5(1-11) 2 (0-12) <.001
24 19 (82.6) 17 (19.1) <.001

Sensitivity

APE score=4®ROCHI#E

1 - Specificity

R%E82.6%. 4FEES82.0%
AUC 0.79



APE score (CE§9 358

antibody prevalence in epilepsy score

B SR R SNz 39ERI T,

R IRR IR Z IR0 & 9 Diicz8 9 DEHI(E
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(VGKCcHitk. GAD65#IA, TPOHUA, HU¥A)

CEEUL T
APE score24 THIEIGH'ZEHh o1z,

8/8(100%) vs 14/31(45.2%)
OR 20.5 95%CI 1.1-386.5 p=0.04
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Results OFE &6
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APEA 1)’

=4 : 83% <4 : 19%
Aw Xt 21.7 (6.5-72.4)
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AUC 0.79
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Disuccusion®
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Positive Negative
Variables (n=23) (n = 89) P Value
Temporal lobe onset seizures® 11 (47.8) 40 (44.9) 22
Focal nonconvulsive status epilepticus® 4 (17.4) 7 (7.9) 37
Refractory status epilepticus® 3(13.0) 4 (4.5) .09
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Disuccusion®
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Positive Negative

Variables (n=23) (n=89) P Value
APE score
Median (range)? 5(1-11) 2 (0-12) <.001
>4 19 (82.6) 17 (19.1) <.001
APE score=4@®ROCH#E - BRREHRES
AUC 0.79 LB\ ES
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Disuccusion®)
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Antibody Cases, No. (%)
Positive Negative

Variables (n=23) (n=89) P Value
Good clinical outcome® 15 (65.2) 24 (27.0) .002
Seizure freedom at first clinic visit® 9 (39.1) 16 (18.0) .02

B fuEhM R SN7z23%E61(20.5%)D 55
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770 MO ALEE(TANADIERE R ) &
e E A (SR & R T,

OR 95%CI P
RIS INHEE (2K) 19.5 2.2-173.5 0.008
AFIILFL R=VO> 8.25 1.2-59.0 0.04

MR 32.5 1.6-673.8 0.02
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Time Line Interventions for emergency department, in-patient setting, or prehospital setting with trained paramedics

7 LAY N —
. Stabilize patient (airway, breathing, circulation, disability - neurologic exam) 7kjj /]/ I\ - /]/ >
oo Time seizure from its onset, monitor vital signs (A E S 2 O 1 6)

Assess oxygenation, give oxygen via nasal cannula/mask, consider intubation if respiratory assistance needed
Stabilization . Initiate ECG monitoring
phase Collect finger stick blood glucose. If glucose < 60 mg/dl then
Adults: 100 mg thiamine IV then 50 ml DS0W IV
Children 2 2 years: 2 mi/kg D25W IV Children < 2 years: 4 ml/kg D12.5W
Attempt IV access and collect electrolytes, hematology, toxicology screen, (if appropriate) anticonvulsant drug levels

Yes Does Seizure No
continue?

benzodiazepine is the initial therapy of choice (Level A): If patient at baseline,
hoose one of the following 3 equivalent first line options with dosing and frequency: then symptomatic
520 min Intramuscular midazolam (10 mg for > 40 kg, 5 mg for 13-40 kg, single dose, Level A) OR medical care
Initial therapy Intravenous lorazepam (0.1 mg/kg/dose, max: 4 mg/dose, may repeat dose once, Level A) OR

Intravenous diazepam (0.15-0.2 mg/kg/dose, max: 10 mg/dose, may repeat dose once, Level A)
If none of the 3 options above are available, choose one of the following:

Intravenous phenabarbital (15 mg/kg/dose, single dose, Level A) OR

Rectal diazepam (0.2-0.5 mg/kg, max: 20 mg/dose, single dose, Level B) OR

Intranasal midazolam (Level B), buccal midazolam (Level B)

Does seizure
continue?
If patient at baseline,

Choose one of the following second line options and give as a single dose then symptomatic
Intravenous fosphenytoin (20 mg PE/kg, max: 1500 mg PE/dose, single dose, Level U) OR medical care
Intravenous valproic acid (40 mg/kg, max: 3000 mg/dose, single dose, Level B) OR
Intravenous levetiracetam (60 mg/kg, max: 4500 mg/dose, single dose , Level U)

If none of the options above are available, choose one of the following (if not given already)
Intravenous phenobarbital (15 mg/kg, max dose, Level B)

Yes Does seizure No . . .
continue? American Epilepsy society
guideline 2016

phase

3

20-40 min
Second therapy
phase

40-60 mi There is no clear evidence to guide therapy in this phase (Level U): If patient at baseline,
Third therapy Choices include: repeat second line therapy or anesthetic doses of either thiopental, midazolam, then symptomatic Epilepsy Currents, Vol. 16, No.
phase pentobarbital, or propofol (all with continuous EEG monitoring). medical care 1 (Jan/Feb) 2016 pp. 48-61
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APE score
antibody prevalence in epilepsy score

Table 1. Components of the APE Score

Clinical Feature - [IAREEESDS
New-onset, rapidly progressive mental status changes
of 1-6 weeks, or new-onset seizure activity 18 - FREZASFHAEIR
Neuropsychiatric changes; agitation, aggressiveness,
emotional lability . E E*Hff‘:% Fé-g

: =]
Autonomic dysfunction (presenting as labile blood pressure,
labile heart rate, persistent tachycardia, postural hypotension . 5'5 ‘/fi' ,32,;,1,

Viral prodrome (runny nose, sore throat, low-grade fever),
only to be scored in the absence of underlying malignancy

Facial dyskinesias or faciobrachial dystonic movements

c BREIS AFRDT

Seizure refractory to at least 2 antiseizure medications 2 ﬂ " %ﬁil‘:ﬁ\'EE' k& @

CSF findings consistent with inflammation (elevated CSF proti

level >50 mg/dL and/or lymphocytic pleocytosis >5 cells/dL, . BAS =z]

if the total number of CSF RBCs is <1000 cells/dL)® Eﬁ;ﬁﬁﬂ]ﬂﬂiﬁb []

Brain MRI showing signal changes consistent with limbic NI , 42,
encephalitis (medial temporal T2/FLAIR signal changes)® - M RI @%H uﬁl

Presence of underlying malignancy (excluding cutaneous -
squamous cell or basal cell carcinomas) v ﬁg'l‘iﬂiyg

Total 15
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A clinical approach to diagnosis of autoimmune encephalitis
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