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Summary

Infection associated neurological syndromes
The spectrum of infection triggered encephalopathy syndromes
Genetic (and environmental) determinants
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The spectrum of infection-associated

neurological syndromes

Table 1. The child with acquired encephalopathy with focal neurological deficits of infectious/immune origin (subgroups,

pathogenesis and immunctherapeutics)

Examples

Likely pathogenesis

Therapeutic options

Diagnostics Viral RNA Subgroup
IgM Infectious encephalitis
IgG
Clinical presentation Cough, fever, tiredness, myalgia, headache
Encephalitis
Myelitis
ADEM

Infection-associated

Guillain-Barré syndrome encephalopathy

Cerebrovascular disease

Neuropathogenesis Direct viral infection
Para-infectious
Post-infectious
Vascular
R B NG VI N S SR L) LS L Lok § % T I///Il T T IIH
-7 days 0days 7 days 14days3 4 5 6 6 12 Autoimmune
Weeks Months encephalitis

Time

Lancet Neurol. 2020 Sep; 19(9): 767-783

Herpes simplex virus encephalitis

Enterovirus encephalitis

Clinicoradiclogical syndromes such as

Acute necrotizing encephalopathy (ANE],
mild encephalopathy with reversible
splenium involvement [MERS), fever
induced refradory epilepsy syndrome
[FIRES), acute encephalopathy with
biphasic seizures and diffusion restriction
|AESD)

Cell surface auto-antibodies (antiMMDAR
antibedies, see Table 2|

Direct invasion of the CM5 by
bacteria, viruses, or other
microorganisms

Secondary inflammation and even
autcimmunity may occur afler
some infections

General lack of inflammatory cell
infiliration®

More likely genefic vulnerability
associated ‘oytokine storm” of the
CNS, with cytoloxic injury

Predominantly neuronal disease

Expansion of autoreactive
lymphocyte and produdion of
autoreactive antibodies, and
occess o CMNS with or without
intrathecal auls-antibody
produdtion

Antibacterials

Anfivirals

Probable role for immune
suppression or immune
modulation in some cases

Unclear, possible role of
targeted immune
modulation of innale
immune system or
cytokines®

Immune suppression

Immune modulation

Curr Opin Neurol. 2017 30(3):334-344
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10y Boy

Febrile URTI

Status epilepticus on Day 2
then Encephalopathic

» AST 5152 IU/L
> ALT 2899 IU/L

Influenza A HIN1 pdmO09
Surana et el., 2011 Eur J Pediatr. 170(8):1007-15
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Infection triggered encephalopathy A severity spectrum

AN E Acute Necrotising
Encephalopathy




8m Girl

Normal development
Febrile URTI with seizure
Status epilepticus on Day 3
Encephalopathic

Gl Bleeding

Retinal haemorrhage

> CSF protein 0.43 g/L Influenza B virus
> Leukopenia Acute encephalopathy with Biphasic

Seizures and Subcortical restricted
Diffusion (AESD)
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2.7yr Girl

Prolonged febrile illness

Diarrhoea & vomiting 2 days prior
Progressive encephalopathy
Clinically I&V; hypotensive

» CSF no cells, normal protein

> EEG reactive encephalopathy Acute LeukoEncephalopathy
> No liver/renal involvement with Restricted Diffusion
» Serum antibodies -ve (ALERD)

> Infective screen -ve
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Infection triggered encephalopathy A severity spectrum

Acute Infantile Encephalopathy Fever-induced refractory
AIEF/P FIRES = .
(With Frontal Predominance epileptic encephalopath

Acute Encephalopathy with
AESD biphasic seizures and Subcortical
Restricted Diffusion

ALERD Acute LeukoEncephalopathy
with Restricted Diffusio

AN E Acute Necrotising

Encephalopathy




Case 4
bilateral amygdala bilateral insula, external capsule
— o /ﬂ:-
7 & [ \
\ »

2y Boy

Febrile URTI
Encephalopathy Day 5
Recurrent vomiting .
Left hemiplegia postrir
Neurogenic bladder

cervical cord
lesion

Haemorrhagic
lesions

Leukopenia
Mild liver transaminitis

periaqueductal gray, midbrain bilateral pulvinar @ thalamus
Thrombocytopenia
CSF protein 0.60 g/L Influenza A H3N2 virus
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COVID-19: Radiological features

Post infectious

» ADEM

» Myelitis

» Cranial nerve enhancement (asymptomatic
PIM-TS

» Splenial changes

» Myositis

CVA

Lindan et al., 2021 Lancet Child Adolesc Health 5(3): 167-177

Sa, Mirza, Carter et al., 2021 Neurol Neuroimmunol
Neuroinflamm. 8(4):e999




Infection triggered encephalopathy A severity spectrum

\ .

/ Acute Infantile Encephalopath Fever-induced refractory
\ AIEF/P phalopathy FIRES . .

'IFS \ / with Frontal Predominance epileptic encephalopath

I
|
! Febrile s:tatus AESD ﬁFu;e I.Ence.phalopat;]yswti)th -
. . iphasic seizures and Subcortica
‘\ ep|Iept|;us Restricted Diffusion
I
\ !

ALERD Acute LeukoEncephalopathy
with Restricted Diffusio

MERS/RESLES

Mild Encephalopathy
with Reversible
Splenial lesion

AN E Acute Necrotising

Encephalopathy




3yr Boy

Presented in status epilepticus

No clear prodrome/fever

Clinically I&V ;UMN signs; hypotensive
CSF prot 0.26/ cell count 1

Oligoclonal band neg

Enterovirus detected
Hypernatremia

Prolonged PT/ Fibrinogen 3.9 Acute Fulminant
LDH 1513/ ALT 1058/ CK 1235
Cerebral Oedema

YVVVYVVY
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Infection triggered encephalopathy A severity spectrum

\
’/ \\ AIEE/p Acute Infantile Encephalopathy FIRES Fever-induced refractory AFCE Acute Fulminant
’l \ / with Frontal Predominance epileptic encephalopath Cerebral Oedema
'FS

|
| [= = = = == —— -
: I
I Febrile dtatus A_CUte I_Ence_phalopathy with _ : MULTI-ORGAN FAILURE
| . N AESD biphasic seizures and Subcortical e I
|\ epileptigus Restricted Diffusion |
|
N SE

Haemorrhagic
shock
encephalopathy

ALERD Acute LeukoEncephalopathy
with Restricted Diffusio

MERS/RESLES

Mild Encephalopathy
with Reversible
Splenial lesion

AN E Acute Necrotising :

Encephalopathy




e Pathophysiology of infection

Genes Drugs

triggered encephalopathy

RANBP2  Pivalate-containing
antibiotics

Metabolism Sy n d rO m e

Mitochondrial Dysfunction
Energy Failure

. Microbiologic Classification Syndromic Classification
Hyperthermia
Influenza-associated ——y Classical Reye Syndrome
Brain Edema HHV-6 /7-associated 4; Other Metabolic Encephalopathy
Vascular LA

Rotavirus-associated

Cellular
RSV-associated
Immune Response Neuronal Excitation
Cytokine Storm Status Epilepticus
Neuroinflammation Excitotoxicity
Genes Drugs Genes Drugs R s s e Y _pom":”’* .
HLA Aspirin SCN1A Theophylline ' '
IL1B/ILIRN NSAIDs ADORA2A
Pathogens
Q/i":se_s Mizuguchi et al., 2023 Front Neurosci 17:1119708
acteria
“ @ Evelina I 4 b 190 +poi 8 KING'S HEALTH PARTNERS NHS |
@ London Guy’s and St Thomas”

NHS Foundation Trust



Infection-triggered encephalopathy syndromes (ITES)

Common clinical features

® Febrile illness preceding or concurrent to the onset of neurological manifestations
® Decreased or altered level of consciousness, altered mental status, lethargy, or personality change

-

e N/
Acute encephalopathy with biphasic seizures Acute necrotizing encephalopathy (ANE)
and late reduced diffusion (AESD)

® Restricted diffusion on MRI
in the subcortical white
matter (bright tree

® Symmetrical thalamic lesions
on head CT and/or MRI

appearance) 4
N N
a Y4 i
Mild encephalopathy with a reversible splenial | Acute fulminant cerebral edema (AFCE)
lesion (MERYS) Acute shock with encephalopathy and

multiorgan failure (ASEM)

® Diffuse cerebral edema evident on neuroimaging
and/or autopsy

® A splenial corpus callosum
lesion with homogeneously
restricted diffusion on MRI

ITES-related conditions

> Febrile infection-related epilepsy syndrome (FIRES)
» Hemiconvulsion-hemiplegia-epilepsy(HHE) Syndrome

Sakuma et al., Dev Med Child Neurol. 2024 Aug 14. doi: 10.1111/dmcn.16067



Genetic encephalopathy

a b C-terminal cyclophilin
. PPI domain
RANBP2 mutation (ANE1)
E3
> Familial
» Recurrence Z‘“feﬁ';%fs’/
> Associated with influenza infection
Oligomerlization
C)tftoplasmic ' s :Aﬁgtions
gy Y-shaped coat N-terminal
Outer ring : nup complexes domain
Inner ringfi ¥ \\:\\\ ‘i\\
Neilson 2010 Cheanr:rr\eg1 N\

Current Opinion in Pediatrics 22: 752-57
Nucleus 2022 13(1):154-169
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Biallelic variants in RNH1 are associated with ANE

Family 1 Family 2
| 1 Oz ! 1 Oz
p.C209Y | WT WT | p.Q93H p.L296P | WT WT | p.L296P
| [ |
il O @ 1 L] M W c
N A
p.C209Y |p.Q93H  WT|p.Q93H  p.C209Y | p.Q93H p.L296P | WT p.L296P | WT p.L296P | p.L296P p.L296P | p.L296P p.L296P | WT
ADEM ANE ANE AFCE
Family 3 Family 4
. 1 O O
p.E14* |WT WT | p.R373W p.S228Lfs*17 | WT WT | p.R373W
[ [ l
i1 2 3 4@ 5 6 7 N1 2
p.E14* |WT p.E14* | p.R373W  p.E14*|p.R373W  WT | p.R373W p.E14*|p.R373W  p.E14* | p.R373W WT | WT p.S228Lfs*17 | p.R373W  p.S228Lfs*17 | p.R373W
ANE ANE ADEM ADEM
Shasi et al., 2023 Genet Med 25(9):100897
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DBR1 deficiency is associated
with brainstem infection

DBR1 mutation in ANE

Healthy control DBR1 deficiency
A Qag ta
e—_— o Q. QqQ Q_Q QAQ
lDBR1
£ LE g Qs

* 7
QQqn 7 NM_016216.4:¢.359T > C; p. (Ile120 Thr)
Zhang et al., 2018 Cell 172(5):952-965.e18 Habib et al., 2024 Eur J Med Genet. 68:104918
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Outcomes in sporadic and RANBP2 mutation-associated acute
necrotizing encephalopathy of childhood

7/20 (35%) RANBP2 mutation positive

TABLE 3 QOutcomes

RANBP?2 positive RANBP2 negative FDR

All (n=20) (n=7) (n=13) P correction
EDSS by 12mo (baseline or 2 1.25 (0-6.5) 2(0-3.5) 1(D-6.5) 0.329 0.329

consecutive scores)
Relapse 3 (15) 3 (43) 0 (0) 0.010 0.030
Death 1(5) 1* (14) 0 (0) 0.299 0.329
Cognitive abnormality, n=19 6(32) 4 (67) 2 (15) 0.034 0.057
High proportion had early immunotherapy (<6 days)
Chatur et al., 2022 Dev Med Child Neurol. 64(8):1008-1016
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o Is ANE more severe when
— T associated with influenza?

Influenza Other

6 - 6 - /
5 5 - Influenza
41 49 N=7
Yes & 3 23] .
o £ Mean age years 4.4 1.4
1- 14 (range) (1-9) (0.67-3.8)
ANE1 o1, | 01 II . Mean hospital days 171 16
genetic Pre-event Follow-up  Pre-event Follow-up (range) (1_850) (3_42)
diagnosis
° ° PICU admission 7/7 (100%) 7/9 (77%)
51 5
. I 2 Mean change mRS 3.75 2.04
No €31 3 (range) (3-6) (1-6)
24 2
14 1. Mortality 3/7 (42%) 1/9 (11%)
0 - 0 /
Pre-(-‘lvent Follolw-up Pre-évent Follolw-up
Khamis et al., 2023 Dev Med Child Neurol. 65(9):1139-1140
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_ _ *  Hallucinations 7 (13%)

Neurological manifestations of SARS-CoV-2 infection in hospitalised children “
and adolescents in the UK: a prospective national cohort study ‘

52 Children

Median age: 9years (range 1 - 17 years; 22 F)
Admitted to ICU: 26 (50%)
3.8% of COVID-19 admisisons

2

Encephalopathy: 36 (70%)
Peripheral nervous system 17 (33%)
Severe headaches: 14 (27%)

*  Seizures: 12 (23%)

*  Behavioural change 12 (23%) .
BPNSU e CoroNerve
[] e Myositis: 8 (15%) StUC“eS Group

4

Worsening of underlying Acute COVID with PIMS-TS Post Infectious (n=16)
neurological condition encephalopathy (n=25) 2 Chorea, 2psychosis, 5 GBS, 7
(n=8) (n=3) 2CVA demyelinating syndromes

Ray et al., 2021 Lancet Child Adolesc Health 2021 S2352-4642(21)00193-0



COVID-19 patients <18 years old with suspected acute encephalopathy
(n=239)

Severe pediatric acute
| mstesesmaotiones) encephalopathy syndromes

Underlying chromosomal or genetic abnormalities (n = 3)

related to SARS-CoV-2

(n=33)

Excluded (n=6)

Acute fulminant cerebral oedema
* Acute encephalopathy with biphasic
seizures and subcortical restricted

Excluded (n = 2)
Other neurological disorders (n=1)
Consent not obtained (n= 1)

Patients included in the analysis . .
@3y diffusion (AESD)
¥ l . ] .
Clinico-radiological acute encephalopathy syndromes Acute encephalopathy AC u te n e C rOt I z I n g e n Ce p h a | O p at hy
(n=14) of unknown cause or
= Acute encephalopathy with biphasic seizures and late unclassified
reduced diffusion (n = 5) m=17)
* Encephalopathy with acute fulminant cerebral edema
(n=3) o
. E\:Lidze}ncephalcpathy with reversible splenial lesions N | nan et a I ) 202 1 Child Neurology Open 8.' 1 _6
N e i P Pt SO Sakuma et al., 2023 Front Neurosci 17:1085082
(=2 Lee et al., N2 11(1):e200186
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Infection triggered encephalopathy syndrome project

Acute encephalopathy with Febrile infection related
Hemaorrhagic shock and biphasic seizures and late epilepsy syndrome Mild encephalopathy with
encephalopathy syndrome reduced diffusion Hemiplegia hemiconvulsion Acute necrotizing (FIRES) (or reversible splenial lesion
(HSES) (AESD) (or AIEF/ALERD) epilepsy (HHE) encephalopathy (ANE) DESC/AERRPS) (MERS) (or RESLES)
E 0-2 0-2 0-2 0-2 0-2 0-2
i 2-4 2-4 2-4 2-4 24 24
= a6 4.6 46 4.6 4-6 46
§ 6-8 68 6-8 68 6-8 6-8
@ 8-10 B-10 8-10 8-10 8-10 B8-10
§ 10-12 10-12 10-12 10-12 10-12 10-12
g 12-14 12.14 12-14 1 12.14 12-14 12.14
3 14-16 14-16 14-16 A 14-16 14-16 14-16
: 16-18 16-18 16-18 4 16-18 16-18 16-18
2 -8 >18 >18 - >18 >18 >18
4] 25 50 75 1] 50 100 0 5 10 15 1] 25 50 75 0 20 40 1] 25 50 75
1 1 1 1 1
g A ] 2] 2] ] 2
= 3 3 3 | 3 3
[
G of ] 1] o] ] 4
5 5 5 5 5
6 6 6 6 6

10 0 20 40 0 20 40 60 0 1(.)0 200

0 10 20 30 0 5

None Nane None None None None
b WMP IVMP VMP IVMP IWMP IvMP
E VIG VIG | VIG J VIG | IVIG - [|  we J
g PLEX PLEX A PLEX - PLEX -:| PLEX -:l PLEX
E ANA ANA A ANA‘I ANA AMA ANA

TOC TOC TOC 4 TOC TOC TOC 4

0 20 40 0 20 40 60 0 10 20 0 50 100 150 0 50 100 150 0 50 100 150
Mo. patients No. patients Mo. patients No. patients Mo. patients Mo. patients

Meta-analysis 1960 cases from 660 papers



0-2
2-4
4-6
B-8
8-10
10-12
12-14
14-16
16-18

=18

Acute necrotizing
encephalopathy (ANE)

0 50 100 150

Mo. patients

Early analysis from the
individualised patient data

77 ANE1 and 240 sporadic cases were included from 122 publications

ANE1 patients were younger (median age 2.1 vs 3.4; p=0.035)

No difference in:-
 Gender
* Neurological presentation (encephalopathy, seizures, focal deficits)
e Severity and disease course
» ANE-SS
» mRS at nadir
» Length of stay
» Intensive care admission

Mortality was higher amongst ANE1 (20/71 (28.2%) vs 17/165 (10.3); p<0.001)
Disability outcomes (mRS grades) in survivors did not differ

Vanessa Lee,



Neuroimaging differences between ANE1 and sporadic cases

I ANE1 I Sporadic

External capsule/insular Medial temporal Cerebellum White matter
ANE1 39/71(54.9%) ANE1 26/68 (38.2%) Sporadic 97/179 (54.2%) Sporadic 102/183 (55.7%)
Sporadic 23/150 (15.3%) Sporadic 28/156 (18.0%) ANE1 24/73 (32.3%) ANE1 26/71 (36.6%)
0<0.001 p=0.001 0=0.002 0=0.006

Vanessa Lee,



Systemic features in ANE1 and sporadic cases

—

[

p=0.003 p< 0.001 p=0.002 p=0.006

Coagulopathy Platelets <100/mm3 Liver Enzymes Procalcitonin CSF Pleocytosis

ANE1 m Sporadic ANE

Vanessa Lee,




Acute necrotizing encephalopathy outcome

ANE-Severity Score (ANE-ss) SEQUELAE
None Severe
Feature Score SCORE  or Mild Moderate or Death
low | 8882 000
Age > 4 years 2 RISK X
CSF Protein > 0.6 g/L 1 MEDIUM| o0 eeee
RISK
4
Brainstem lesion 2 2
@) ®
RlSK +44 4
Platelets < 100,000/ml 1
Shock on admission 3 S
TOTAL 9 n =46

Yamamoto et al., 2017 Brain Dev. 37(3):322-7



STEROIDS/IVIg/PLASMA EXCHANGE

+/- HYPOTHERMIA

27 Tertiary Hospitals, Japan
Yamamoto. Brain Dev 2015

SEQUELAE

ANE-ss 7-9

None Severe
or Mild Moderate or Death
LOW RISK :
ANE ANE-ss0-2 i @) “‘
MEDIUMRISK |
ANE ANE-ss4 i O @)
HIGH RISK i
ANE  ANE-ss5-6 1 O 000

Courtesy of Dr Terence Thomas, Singapore

EARLY STEROIDS + IL-6R ANTAGONIST

+/- HYPOTHERMIA (HT)

KK Hospital, Singapore
& Penang Hospital, Malaysia

SEQUELAE

None Severe

or Mild Moderate or Death
ANE ANEss4 @

oo
ANE ANE-ss 5-6 O:OOO| O

I

AESD 0@

I I
HSE  (ANE-ss 7-9) | +HT 000 !



SEVERE ACUTE NECROTIZING ENCEPHALOPATHY OUTCOMES:

A MULTICENTRE EXPERIENCE IN MALAYSIA

Acute necrotizing encephalopathy
in childhood (ANEC)

viral associated G No CSF
encephalopathy gl i e pleocytosis
with seizures A\ A
& rapid drop of GCS - Elevated serum
l aminotransferases

Symmetric multifocal brain
lesion with bi-thalamic
involvement

And exclusion of other resembling diseases

ANE- Severity score (ANE-SS):
predicts risk of mortality
High - 5 to 9 (Max score 9)
Medium - 3 to 4
Low-0to 2

STUDY OBJECTIVE

To compare clinical variables, treatment and
outcomes for children with severe ANEC

27 children with ANEC
Age 7mths- 14 years

23 with high risk ANE-SS

Retrospective review
P @ 22 with brainstem lesion

Clinical, paraclinical,
treatment and outcome

} All received immunotherapy

(20 within 48hrs of admission)
MTP only 2; MTP+IVIG 14;

Females 15 MTP+Tocilizumab 4; MTP+IVIG+Tocilizumab 7

At discharge:
9 died
1 with mRS < 2

MTP + IVIG + Tocilizumab

Survivors

at 6mths
N=15
3 lost to followup

50%

MTP + IVIG 57%

c
o
l;
®
£
i
S E
20
l->
T a
IR
8 o
c S
o
[ =
=
£
E

MTP 50%

Q
o
9
®©
=
(8]
&
T
Ee)
®
n
'
(=)
2
>
1
=
(7]

25% 50% 75% 100%

CONCLUSION

Children who received tocilizumab in combination with
methylprednisolone and IVIG showed a trend towards
better survival



High-dose steroids A" (<] Early steroids + IVIG

100 = Any o 100 9=0.0367

90 ™ Early % " IVIG 90 | + |

80 ::‘;:’W 80 u No IVIG 80 |
e 70 * u None g 7 ¢ 70
5 60 o 60 g 60
12 ] L :
3 40 § 40 g 40
2 * 3 * 30

20 20 20

10 10 10

0 0 0
Al No B/S With B/S Al NoB/S WithB/s IVIGHES ESalone NoIVIG
E orES

- Tocilizumab I—‘ M‘?

90 100

80 90
o - Immunotherapy
§ p-0.066 70
s 60 T g
- § in ANEC
s 2 a0 In
x < 2

20 20

10 10

0 0
toci no toci ES+toci ES Notoci PLEX No PLEX .
orES Fischell et al., 2023 Front. Neurol. 14:1239746
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+

NUHS Early administration of tocilizumab and methylprednisolon [ . ?ﬁmﬂiﬁ%ﬁim
, - is associated with improved neurological outcomes in = SingHealth

National University . . .

Health System Acute Necrotizing Encephalopathy of childhood:

an international observational study of 63 children

Courtesy of Velda Han and Terrence Thomas
Under review




Does the addition of tocilizumab improve neurological outcomes in children with
ANE compared to conventional treatments ?

ANE cohort Japanese ANE-SS
n=63 (%) cohort n=46 (%)

Median Age (IQR) 6 (IQR 3.45, 8) 2.2 (IQR 1.3, 3.4)
Immunotherapy 63 (100) 33(71.7)

Tocilizumab 63 (100) 0

Steroids 63 (100) 31 (67.4)

IVig 32 (50.8) 17 (37.0)

Plasma exchange 0 5(10.9)
ANE-SS score =5 47 (74.6%) 17 (37%)

ANE-severity score (ANE-SS)

3 - shock :

2 - brain stem lesions 2411 Iowdr_lsk i

2 - age > 48 months >'5 rr:_]eh“f”l‘(r's

1 - platelet <100,000/ul =2 highns

1 - CSF protein > 60mg/ml

Comparing additional tocilizumab treatment versus
conventional treatment in children with ANE

*

100 - mRS
Lu D 0'2
2 M 36
£
E
c
et
S
=
($)
©
X

p=0.04

Courtesy of Velda Han and Terrence Thomas
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Number of patients

Does timing of tocilizumab influence neurological outcomes in ANE?

Day of administration of Tocilizumab

Good
Outcome

mRS 0-2

[ Tocilizumab

Poor

mRS 3-5

1 nn minin 1 W

123 4567 8 9101112131415161718 192021
Day of administration of Tocilizumab

mRS

— Outcome 1

a b W N -~ O

-~ -
e
-
=
B
-
-
-
-
-
s
-
-
- .
-

.
- — Regression

Line

1 1 1 1
2 3 4 5 6

Day of Tocilizumab administration

Logistic regression model (n=38)

cut-off time of 2.4 days for tocilizumab administration
to achieve a good outcome (mRS 0-2).

Courtesy of Velda Han and Terrence Thomas



Does timing of tocilizumab influence neurological outcomes in ANE?

Comparison of additional early vs late tocilizumab treatment

ANE cohort compared to conventional treatment in ANE

n=63 received tocilizumab

/\

Courtesy of Velda Han and Terrence Thomas

*

) 100- mRS
Early tocilizumab Late tocilizumab - 1 0-2
< 72 hours from > 72 hours from z 80 Il 36
onset of onset of g 60
encephalopathy encephalopathy g
©
n =49 n=14 £ 407
o 20-
0_
RN PP
RPN
SO G ° p=0.02
K& ¥
00\0 Q;Cp‘(\ c
$?2 N 2
» L 5’0&



Infection triggered encephalopathy A severity spectrum

— m o= .
———_ —_-~
- ~

- FS Febrile status eplleptlcus
—————————————— Acute Encephalopathy with
AESD biphasic seizures and SubcorticD
Restricted Diffusion

=z (..
: Mlld.Er:]cRephalr)bF:athy FIRES Fever-induced refractory
> Wit .everSI. € epileptic encephalopath
g Splenial lesion
AN E Acute Necrotising
Encephalopathy

r MULTI-ORGAN FAILURE '

[———— - i O - I -l

| |
(V) | Haemorrhag|c | ACUte FUImlnant
2 | ASEM shock I AFCE Cerebral Oedema
% | encephalopathy |
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Conclusion

* Infection (predominantly virus but not exclusively) can trigger a range of
neurological syndromes

e Establishing international management consensus would be next step forward

* Treating inflammation quickly and optimally is only one determinant of improved
outcome

e Excitotoxicity and systemic (with secondary CNS) inflammation appears to be key
mechanisms driving pathobiology and we really need to evaluate this
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