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Comparison of Outcomes in Seropositive Autoimmune Encephalitis

ENCEPHALITIS -
e Presenting with Cognitive Dysfunction at Disease Onset
Encephalitis . . . .
2024 ‘ International A Retrospective Audit at a Tertiary Neuroscience Centre
. Afa Ibrahim, Beili Shao, Crystal Teoh, Hina Khan, Akram Hosseini, Bruno Gran, Radu Tanasescu
Dr Afa Ibrahim
Nottingham University Hospital, UK (1 INTRODUCTION (2) METHODS
Comparison of Outcomes in Seropositive Autoimmune Cognitive dysfunction is a common and debilitating A retrospective audit(22-578C NUH) of 41 patients diagnosed with SPAIE from June
Encephalitis Presenting with Cognitive Dysfunction at Disease hallmark of seropositive autoimmune encephalitis 1995 to July 2023 identified 26 patients (63.41%) with cognitive dysfunction at onset
Onset: A Retrospective Audit at a Tertiary Neuroscience Centre (SPAIE), manifesting at any stage in the disease course and 15 patients (36.59%) without. Data were collected from electronic medical
Dr Afa Ibrahim, from the Maldives, is in her final year of internal and significantly contributing to morbidity and records on demographics, clinical prese!wtatior?, in?/estigation.s, treatm.ent modalities,
medicine training at Nottingham University Hospital Trust, with a mortality. Literature on the impact of cognitive and outcomes, and were compared using univariate analysis. Functional outcomes
dedicated ambition to specialise in neurology. A graduate of the dysfunction during the early phase of the disease is were assessed with the modified Rankin Scale (mRS) at onset, 6-months, 12-months,
prestigious All India Institute of Medical Sciences (AIIMS), India, she limited, prompting us to conduct this study to better and 1-year, and clinical outcomes were measured using Clinical Assessment of
brings a robust academic foundation to her clinical and research understand this aspect of the disease. Severity in Encephalitis (CASE) scores at onset and last follow-up.
pursuits. Dr Ibrahim's interests focus on neuroinflammatory and
neuromuscular disorders. 9 RESULTS
Demographics: Mean age was similar in both groups, with a Gender Distribution by Cognitive Dysfunction Presence . Climcal Presentation
predominance of females, especially in the cognitive dysfunction — % pooM3
group. .
Presenting Symptoms: Common: Seizures and psychosis, along & o
with cognitive dysfunction. Seizure prevalence: Higher in the Sy ? .
cognitive dysfunction group (80.77% vs 53.33%). gw ke .
23 =
Antibodies: NMDAr antibodies were the most common in both 8
groups, with similar rates. LGI-1 antibodies were more frequentin S R e A I
the cognitive dysfunction group (23.08% vs 13.33%). 0 —— - &L T T &
MRI Findings: Limbic involvement was more prominent in the Cagnitve Dysfncton
cognitive dysfunction group. Antibodies in SPAIE in Cognitive Dysfunction MR findings in SPAIE by Cognitive Dysfunction

anvDA WG = caspr2
moG =Gap AmPA 12

Treatment: Similar use of antiseizure medications and treatment - o
approaches in both groups.

Outcome: Patients with cognitive dysfunction had a higher rate of :
poor functional status at onset (mRS 3-6: 85% vs 53%, p=0.029).
Worse  scores in  other CASE  domains (excluding
memory/language) for the cognitive dysfunction group.

Both groups saw favourable mRS (0-2) and excellent CASE scores
(0-4) over time. The cognitive dysfunction group continued to
have poorer outcomes overall. The most significant MRS
improvement occurred within the first 6 months in both groups. Onset CASE Score Last CASE Score
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Limbic p=0.002
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Heatmap CASE Score (excluding Memory and Language Domain)

Comparison of mRS Severity by Cognitive Dysfunction Over Time

Mean mRS over time by Cognitive Dysfunction 100
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. mRS-peak ‘MRS 6-month MRS 12-month
Time Point

Poor (10-27)
Poor (10-27)

60

CASE Score Category
Percentage (%)
Percentage (%)

MRS
Excellent (0-4) Moderate (5-9)

Excellent (0-4) Moderate (5-9)

Peak  Months 12 Months Severity With Without i Vith Vithout
Timepoint = Mid (02) Without Dys = Mild (0:2) With Dys Cognitive Dysfunction Cogitive Dysfunction
- Severe (34) ithout Dys W Severe (34) With Dys

CONCLUSION

Patients with SPAIE who present with cognitive dysfunction at onset * Cognitive dysfunction is typically reported in 80-90% of
exhibit a distinct clinical phenotype, characterized by autoimmune encephalitis; however, our audit identified it in only

65%. This discrepancy may be explained by potential

* Higher frequency of seizures ) o ) .
underdiagnosis in less severely ill patients.

* Increased LGI-1 antibody positivity o o . )
e Within the limitations of our study, cognitive dysfunction emerges

* Greater limbic involvement on MRI L
as an adverse prognostic indicator.

* Worse functional and clinical outcomes

RS and CASE d d e Further research utilizing more comprehensive memory
mRS an scores at disease onset an .
assessment tools is needed to better understand the patterns of

Substantial morbidity despite improvement with treatment. cognitive dysfunction and guide therapeutic strategies.
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eroid-responsive Hashimoto’s encephalopathy in a 98 year old:

ENCEPHALITIS ) opath! &5
CONFERENCE a case report and systematic review
Alfeo Julius R. Sy, MD, Veeda Michelle M. Anlacan, MD, Roland Dominic G. Jamora, MD, PhD
2 O 24 Section of Neurology, Department of Internal Medicine, NEEK‘O‘I:.%%Y

Cardinal Santos Medical Center, TRAININ SORTIUM

Metro Manila, Philippines

INTRODUCTION RESULTS

Dr Alfeo Julius R. Sy

Section of Neurology, Department of Internal Medicine,

i i i ili i K3 i ' i i i Di tic test Findi =52
Cardinal SantOS, Medical Centl’e, San Juan Clty, Phlllppl nes Hash!moto s enf:ephalopathy (HE) .|s e[lllrare autoimmune dlsprder un'der the umbrella'l category of iagnostic tests indings (n )
. steroid-responsive encephalopathies!?], and can present with a variety of neurologic symptoms Serum thyroid function test
sy.alfeo@g mail.com from focal deficits to global confusion. Within normal limits 25 (48.0%)
¢ In cognitively intact individuals, late-life neuropsychiatric symptoms may be seen as preclinical E:Zﬁzg I:: [;‘;,d::c’:ot:‘aﬁ;? 126(?30577%;)
Steroid-Responsive Hashimoto's Encephalopathy in a 98 Year and prodromal symptoms of dementia and its subtypest?. Ve T, e D ool
. H H < A high index of suspicion is required to diagnose HE due to a lack of well-defined criteria, often Low TSH, no data on FT3, Low FT4 1(01.9%)
Old: A Case Report and Literature Review leading to a diagnosis of exclusion. Currently, the most recognized diagnostic criteria for HE Low TSH, elevated FT3 & FT4 1(01.9%)
. . . . require the presence of (a) encephalopathy with hallucinations, seizures, stroke-like episodes, or No data presented 5 (09.6%)
Dr Alfeo Julius Sy is an adult neurology resident from Manila, myoclonus, (b) elevated serum thyroid antibodies, (c) subclinical or mild overt thyroid disease, Serum thyroid antibodies .
Phi[ippines, currently in his final year of training_ Coming from a (d) normal or nonspecifically abnormal cranial imaging, and the absence of antineuronal E::x:::gl::ﬁzl E:’;:‘:s;f;:;o 21(279868;’{;)
L. ; . X L. . antibodies in the serum or CSF, and (f) reasonable exclusion of an alternative diagnosis®. Normal Tg-Ab, e o AT 5 (11'5%)
resource-limited Country’ Dr Sy Isa hlghly motivated individual with ¢ Nonetheless, it is an important diagnosis to consider as early initiation of treatment results in e el (T Er s
a deep-seated curiosity to learn from global experts and integrate good outcomes and must be considered in cases of “investigation negative encephalopathies” . Elevated protein 25 (48.0%)

; ; ; ; ; ; ; % We present a case of a 98 year old female with pre-existing mild cognitive impairment Unremarkable 17 (32.6%)
dIVEI’SPT perspectlves Ihto hIS pr.actlce. AS a n.OVICE r_esearcher, he is presenting with psychotic symptoms and elevated serum thyroid antibodies successfully treated Noldatajpresented 10/(19.2%)
committed to advancing his skills, contributing to innovative research, with a reduced dose of steroids; and review the clinical characteristics, diagnostic challenges, EleCéroenchhglosrfaml . I

. . . . A . A : eneralized or tocal slowing 270,
and expanding his knowledge base. His enthusiasm for neurology and managementgiitcomesofigewonseeb Bl S UL ESHISE SIS EERe St g Focal spikes and discharges 9.(17.3%)
Within normal limits 6 (11.5%)

is d.riven by a passion for continuous learning and a commitment to CASE PRESENTATION No dsapresented _ smen
patlent—centred care. Initial steroid dose Findings and outcome (n = 52)

Methylprednisolone (IV)

e Restlessness and Agitation 1gm/day 19 (36.5%)
® o o Hallucinations and Delusions Good outcome (9/19)
Poor sleep Partial Response (5/19)
No response (2/19)
P it
S ooTeppSne A Expired (2/19)
.

98 year old female 500 mg/day 6(11.5%)
N - Good outcome (5/6)
Primary hypothyroidism 4 Partial Response (1/6)

1 mg/kg/day 5 (09.6%)
Good outcome (4/5)
No response (1/5)

THYROID ANTIBODIES Dexamethasone (IV)
SERUM THYROID FUNCTION TEST D ANTIEODIES p T

Reference Range Result Anti-Thyroglobulin <411 16 mg/day 1(01.9%): Good outcome (1/1)
FT3  1.71-3.71pg/mL A58 Anti-TPO <5.61 Oral Prednisone 9(17.3%)

FT4  0.70-148 ng/dL et TREATMENT varying doses, duration, and tapering Good outcome (4/9)
TSH  0.35-4.94ulU/mL 0.304 (L) Partial Response (4/9)
Cranial CT: Age-related volume loss. S%Ethy/lgre?clsoslzne » i"gimsonzasmi/kg/d:g
mg/day IV x 5 days apered over 1 mon o " N
££G: Background in the theta-alpha Unspecified steroid formulation and dose 5 (09.6%)
range with no epileptiform discharges TCOME Table 1. Pertinent diagnostic tests, treatment regimen, and outcomes in older patients with new onset HE.

TSH, thyroid stimulating hormone; FT3, free triiodothyronine; FT4, free thyroxine (FT4); Tg-Ab,
antithyroglobulin antibodies; anti-TPO, thyroid peroxidase antibodies

No response (1/9)

lysis: Unremarkable, including

us panel
S ¢ The clinical presentation of HE in older persons can be heterogeneous. It often mimics other
e neurological or psychiatric conditions including neurodegenerative diseases, leading to

diagnostic challenges and delays in management. Moreover, older individuals often have
Records identified via database searching: comorbidities and are on multiple medications, which can complicate the clinical picturell.

Pubmed(nzz%gz)&)g ﬁfg&;ﬁn::hﬁchfcgmﬁm « In a setting of rapidly progressing dementia, normal brain imaging, and normal routine
SCOPUS (n =278) HERDIN (n = 0) diagnostics, HE should be suspected!®l.

%

o

WILEY (n =26) Treatment of HE is based on high-dose steroids with subsequent tapering, but there are

(CIIATELL (@ =289) currently no specific guidelines and treatment protocols. Intravenous methylprednisolone is
l l used in most cases, while the dose and length of administration remains to be based on the

physician’s clinical reasoning and patient’s response to therapy.

Most patients respond to treatment after a short course, and some can take up to the first 4

to 6 weeks for clinical improvement to be noticeable®l.

A lower dose of steroids (Methylprednisolone 500 mg/day intravenously) may be a

reasonable choice for patients with weak immune systems and a higher risk of infections.

RS
oo

Records after duplicates removed
n=349

-

e

Records excluded after assessment of
Records Screened title and abstract
n =349 n=257

| CONCLUSION

o Full text articles excluded with reasons
1;(‘:::?’;:);?“'“ assessed n=47 +» HE is a rare but potentially reversible cause of encephalopathy in the elderly.
g nt}; 92 1. Full text not available < In an elderly patient with preexisting mild cognitive impairment and rapidly progressing
2. No English version available Rl
3 D e e X neuropsychiatric symptoms, HE should be suspected.

Hashimoto’s encephalopathy »» Steroids remain to be the mainstay of treatment, but a nuanced approach is required in the
4. Age <65 years older population, balancing the benefits of immunomodulatory therapies with potential risks,
and ensuring optimal thyroid hormone replacement therapy.
Studies included in review <+ Our patient to our knowledge is the oldest diagnosed case of new onset HE treated
n=45 successfully with steroids at a reduced dose.
%+ Further research is needed to better understand the prevalence, diagnosis, and management
of HE in the older population, which can help improve patient outcomes in this vulnerable
Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram for this review. population.
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Dr Anlys Olivera

Department of Neurology, Department of Psychiatry, New York
University Langone Medical Center, New York City, NY, USA

Healthy skepticism: trial of immunosuppression in treatment
resistant psychosis, a case report

Dr Anlys Olivera is a resident in the Neurology and Psychiatry Residency
Program at New York University Langone Medical Center in New York
City. Most of their research work has focused on the neuropsychiatric
symptoms of neuroimmune processes specially in brain injury.

Healthy
skepticism: trial of
immunosuppression
in treatment
resistant psychosis,
a case report

Anlys Olivera’
1New York University
Langone Health

Department of Neurology
Department of Psychiatry

~
NYULangone
Health

Up to 30% of individuals with a
psychotic disorder such as
schizophrenia meet criteria for
treatment resistance. When
clozapine or ECT fails to show a
benefit, all hope may seem lost, and
these patients are often
institutionalized,. Sometimes the
clinical suspicion for a non-
psychiatric etiology is high enough
that a basic workup is completed,
but if there are no clear abnormal
findings suggestive of an
autoimmune/paraneoplastic
process, then the likelihood of being
trialed on immune based therapy is
nonexistent. Here we present a
case of a women who developed
acute onset psychosis and mania
with significant cognitive deficits.
These symptoms were refractory to
commonly used treatment
modalities in psychiatry for over a
year. Significant improvements in
symptom burden and return to
functional status was achieved only
after starting high dose steroids and
IVIG treatment. This case highlights
some of the challenges of diagnostic
uncertainty and pursuing alternative
therapeutic interventions in
treatment resistant psychosis.

INTRODUCTION

- Criteria for treatment resistant
psychosis: failure to respond to two
antipsychotic trials with a
therapeutic dose and adequate
duration’

- Evidence for immune
dysregulation in schizophrenia and
support for an inflammatory
component to treatment resistant
psychosis??

- Psychosis as the most common
manifestation of AE and “Red Flags”
in the diagnosis of a primary
psychotic disorder*

- Antibody-negative AE and decision
to treat>®

- Differential diagnosis of AE with
psychiatric features

- 37yo woman, from Central
America, married, domiciled with
husband and two daughters (3yo,
16yo), employed, no significant past
medical history, no prior psychiatric
history. No known family history of
autoimmune/inflammatory
conditions or malignancy. No toxic
habits.

- The day prior to symptom onset
patient reported generalized
malaise, then family describes acute
onset psychosis, followed by manic
symptoms, cognitive deficits, and
disorientation that progress without
remission until initial presentation to
the hospital in mid November 2022.
Vitals notable for persistent
tachycardia to low 130s. Basic labs
notable for COVID+,
thrombocytosis, and an anion gap,
with a head CT that was
unrevealing.

- Patient admitted to psychiatry, and over
the next 9 months she is repeatedly cycling
between symptoms of psychosis (ex.
auditory hallucinations, paranoid ideations,
delusions), mania (ex. insomnia, poor
attention, impulsive, grandiose, sexually
preoccupied), severe depression (ex.
withdrawn, dysphoric, psychomotor
slowing), and catatonia (including periods of
excited/agitated catatonia and stuporous
catatonia), with cognitive impairments (ex.
short term memory deficits, executive
dysfunction, attention deficits, disorientation,
inability to recognize family). During this
period patient was trialed on multiple
antipsychotics, mood stabilizers,
antidepressants, anxiolytics, sleep aids,
amantadine and memantine, with little to no
benefit. She started ECT in May 2023, and
in late August she is discharged home on
Quetiapine, Lorazepam, Lamotrigine,
Escitalopram, Synthroid, and outpatient
ECT.

- Patient returns to emergency department
in mid November 2023, with acute on
chronic decompensation. She is admitted to
psychiatry, continued on ECT and started on
clozapine. No sustained improvements
reported by late January 2024, with
application initiated requesting a transfer to
state hospitals.

- Work up: during initial hospitalization she
is diagnosed with papillary thyroid
carcinoma. TSH 5.39, FT4 0.7, thyroglobulin
104, anti-TPO/thyroglobulin Ab negative.
Underwent partial lobectomy in August
2023. Her labs show positive ANA (1:320)
with negative ANA-ENA panel, C3/C4 within
normal limits, CRP 122, ESR 83, SPEP w/
elevation in alpha 2 region.
HIV/RPR/hepatitis labs were negative.
Normal levels of vitamin B1/B6/B12.
Copper/ceruloplasmin and heavy metal
screen labs unremarkable. Paraneoplastic
serum panel was positive for VGCC P/Q.
ENS2 panel negative, NMDA R Ab in serum
negative. CSF studies from March 2023 and
January 2024, with normal protein, cell
count, and glucose, a negative ME panel,
negative CSF cultures. 14-3-3 and T-tau
within normal limits, RT-QuIC negative.
ENC2 panel negative. MRI brain with
contrast in December 2022, and a repeat in
June 2023, and March 2024, did not show
any abnormalities. A routine EEG in January
2023 did not show focal
abnormality/epileptiform discharges. No
other e/o malignancy on CT
chest/abdomen/pelvis.

- End of January 2024, patient starts high
dose steroids, followed by a course of IVIG
in early February 2024. Pt discharged to
home in early March 2024, on Lorazepam
taper, steroid taper, clozapine, and
lamotrigine, with plan to taper ECT sessions
outpatient (ended in October). She received
3 courses of monthly IVIG between July and
September 2024. As of November 2024,
patient continues to progress towards new
baseline, fully functional at home, planning
to return to work by end of year, with
persistent personality changes.

ABSTRA CASE CONTINUED DISCUSSION

- The abrupt onset of
psychotic/manic symptoms with
significant cognitive deficits (with
paroxysmal spells) in setting of
COVID infection and new
diagnosis of papillary thyroid
cancer, and symptoms refractory
to multiple treatment modalities
in psychiatry including clozapine
and ECT (with absence of risk
factors for treatment resistant
psychosis) does not represent a
typical illness script for a primary
psychotic/mood disorder

- No guidelines on what to do
when labs/imaging does not
support any one specific
diagnosis. The significant
improvements in mental status
and functional status after
steroids and IVIG that have been
sustained despite tapering
psychotropic meds, is suggestive
of immune process contributing
to symptoms. No guidelines for
maintenance treatment

- Limitations of diagnosing
psychotic disorders: spectrum of
clinical syndromes without
clearly defined
pathophysiology/biomarkers

- Limitations of diagnosing
AE/paraneoplastic process:
incomplete CSF workup, limited
neoplasm workup, limitations of
imaging modalities, lack of
neuropsychological testing

- Implications for anchoring
biases

- Ethics of trialing
immunosuppressive therapies in
absence of supporting objective
data

- Specific challenges with
coordinating interdisciplinary
care in this population
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CONCLUSIONS

- What happens next?: no
guidance on prognosis, how to
monitor progress, or
recommendations for
maintenance therapies

- Importance of encouraging a
healthy skepticism when
evaluating patients in psychiatry
and keeping a wide differential
- Need to clearly define “red
flags” in this population that
should trigger a workup for
AE/paraneoplastic syndrome

- Developing guidelines for
complete workup in this
population

- Avoiding therapeutic inertia

- Developing guidelines to guide
trial of immunosuppressive
therapies in undifferentiated
cases in psychiatry, and
sequential escalation of immune
therapies

- Ethical considerations in this
population, and weighing the
risk of doing nothing

- Neuropsychiatry as a liaison
service
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CONFERENCE using a human induced pluripotent stem cell-derived neurosphere assay.
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Dr Babak Soleimani . Oxford Laboratory for Neuroimmunology and Immunopsychiatry, Centre
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Oxford Neuroimmunology and Immunopsychiatry Laboratory, 2\ UNIVERSITY OF . Nuffield Department of Clinical Neurosciences, University of Oxford, UK
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; : . Department of Psychiatry, University of Oxford, UK : xf?& ' & ‘\\
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Understanding the effects of anti-NMDA receptor Maternal IgG transfer & Corticogenesis

. . . . . i i i i i i 0wks 7 wks 13 wks 17wks  28wks it
autoantibodies on neurodevelopment using a human induced The tran_sfer of gntlbodles from mother to her foe_tus is a vital protective immune - T Smnd":mester S Birth
. i mechanism. This maternal-to-foetal transfer begins around 13 weeks of gestation and
pluripotent stem cell-derived neurosphere assay. IgG1 subclass is preferentially transferred across the placenta. P’ [ |
Dr Babak Soleimani is a neurology registrar and Brain Entry . N-methyI-D-asparta_te rece_ptor (NMDAR) encephalitis (NMDARE) predominantly affects pe,n?Sfbmy[  —
. . . . young women of childbearing age. L ‘ ‘
Fellow based at the University of Oxford, working with the « Anti-NMDAR antibodies are pathogenic and are predominantly subclass IgG1. Maternal- )
Oxford Neuroimmunology and Immunopsychiatry. Laboratory to-foetal transmission of these antibodies has been previously demonstrated?. e[l
and Oxford Autoimmune Neurology Group. He is particularly * Animal studies highlight that anti-NMDAR antibodies can influence corticogenesis in wiorlg] e
interested in improving patient outcomes through understanding mice, but_the _results are inconsistent. Importantly, no studies have examined effects of =~ oo o (b[4 ] ¢ v RS
athophysiological mechanisms of encephalitis and neuroimmune these antibodies on human neurodevelopment, v
p. phy g. . . P « Aim: To investigate the effects of anti-NMDAR antibodies on human corticogenesis using ey TRN
disease to help identify therapeutic targets. a human induced pluripotent stem cell (iPSC) neurosphere assay?. L 8 ! !
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A and B: Live imaging of neurospheres at timepoints 0 and 72 hours. C and D: Fixed neurospheres at 72 hours following exposure to NMDARE and healthy control IgG respectively.
E - H: CTIP2 (deep cortical layer) and BRN2 (superficial cortical layer) makers are expressed in neurospheres. | and J: Intensity analysis revealed significantly higher mean intensity
of both CTIP2 (NMDARE IgG: 224.2+14.58, control IgG: 139.0+9.709, p=0.0101) and BRN2 (NMDARE IgG: 176.9+6.794, control IgG: 123.2+6.997, p=0.0009) markers in NMDARE
1gG exposed neurospheres. Number of neurospheres assessed for CTIP2 marker: NMDARE IgG is n=3 and control IgG is n=4; and BRN2 marker: NMDARE IgG is n=4 and control
1gG is n=5.

* This study shows for the first time that anti-NMDAR antibodies can influence human cortical developmental processes.
« Further work is required to understand whether the observed anti-NMDAR antibody mediated changes to cortical development will lead to long-
term consequences in the brain.
* This adds to the growing body of evidence that suggests maternal transfer of autoantibodies can alter neurodevelopmental processes. This carries
8 ENCEPHALITIS 2024 implications for treatment strategies in this patient group during pregnancy.

1. Joubert B, Garcia-Serra A, Planaguma J, et al. Pregnancy outcomes in anti-NMDA receptor encephalitis: Case series. Neurol Neuroimmunol Neuroinflamm 2020,7(3):e668.

References: 2. Drydale E, Rath P, Holden K, et al. Stem-cell derived neurosphere assay highlights the effects of viral infection on human cortical development, Brain, Behavior, and Immunity 2024;115:718-26
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Reappraisal of diagnosis in seronegative autoimmune
encephalitis: 6-year experience of tertiary neuroscience centre

Dr Beili Shao is a specialist registrar and NIHR clinical lecturer in
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METHODS

1 INTRODUCTION

Seronegative autoimmune encephalitis e S B
(SNAlE) is a spectrum of disorders often working diagnosis of The final diagnoses were assessed using the
seronegative autoimmune 2016 diagnosis criteria of seronegative

characterised by diagnosis challenges, encephalitis autoimmune encephalitis.
delayed treatment and poor prognosis.

Intravenous  immunoglobulin  (IVIG),
combined with intravenous
methylprednisolone, is the first-line
immunotherapy for severe autoimmune
encephalitis. Accurate diagnosis is crucial
to avoid unnecessary treatments and
optimise patient outcomes.

3 RESULTS

A. 48% of cases received IVIG had diagnosis

C. Clinical presentation, MRI brain abnormalities and CSF

reclassified. findings
25 cases of suspected SNAIE were CASE Score at Onset .
identified, comprising 19 females * SNAIE Reclassified group
and 6 males, with an average age of 8 N=13 N=12
36.36. 12 cases had diagnosis N
reclassified. g ® MRI Brain
g Le 61.54% 75%
SNAIE [liReclassified group 3 4 Abnormalities
2
Affected Area Limbic Cortical
o SNAIE Group Other Diagnoses Group
eclassified grou 10CB +and 2
Rt e . . OCB and cell count 10CB+ -
s2% CASE Score was higher in pleocytosis
reclassified group compared to
Most common Cognitive issues, seizures, cognitive issues, seizures,
the SNAIE group at onset. presentations and psychosis and atonia

D. Treatment, ICU admission and 6-m mortality

B Wh t th lt t D' g > Treatment, ICU Admission, and 6-Month Mortality Comparison
- at are the alternate Diagnoses?

6-Month Mortality

Hashimoto encephalitis (1) Ictidmisslon

Mitochondrial disease (2)

= SNAIE Group

Treatment (Rituximab) mmm Other Diagnoses Group

Metrics

Treatment (Plasma Exchange)

Post-Covid acute disseminated encephalomyelitis

Treatment (Methylprednisolone)
Post-vaccine encephalomyelitis

0 10 20 30 40 50 60 70 80
Cerebral vasculitis Percentage

-IV MP was administered in a high proportion of cases in both groups

-Plasma exchange and rituximab were used in 15.38% and 23.08% of SNAIE
cases, respectively, compared to 25% and 8.33% in the reclassified group.

-The six-month mortality rate was significantly higher in the other diagnoses
group (83.33%) compared to the SNAIE group (16.67%) as well as ICU admission.

Seronegative encephalitis (not meeting 2016 SNAIE criteria)

/. DISCUSSION
IVIG is a high cost treatment with associated risks, including thrombus and embolism.
The high proportion of alternate diagnoses highlights the need for precise diagnostic
protocols. The similarity in clinical presentations and investigation findings between
SNAIE and other diagnoses underscores the complexity of SNAIE diagnosis. Enhanced
diagnostic tools, such as advanced imaging techniques and novel biomarkers, may

improve diagnostic accuracy.

Encephalitis
Internationa

The brain inflammation non-profit]

Beili.Shao@nhs.net




12 ENCEPHALITIS 2024

ENCEPHALITIS

2024

Dr Claire D. Hetherington

Department of Clinical Infection, Immunity and Microbiology,
Institute of Infection, Veterinary and Ecological Sciences, The
University of Liverpool, Liverpool, UK
claire.hetherington@liverpool.ac.uk

In vitro modelling of seizure genesis during HSV-1 encephalitis
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INTRODUCTION

The high rate of acute seizures and status epilepticus (SE) contributes to the severity and adverse clinical outcome of herpes simplex virus-1 encephalitis (HSE)."
However, little is known about the specific mechanisms that influence the development of seizures and SE in patients." Thus, there is a need for in vitro models using
human cells to perform mechanistic studies and provide a translational platform for drug discovery. Two hallmarks of seizure generation are hyperexcitability of
neurons and hypersynchrony of neural circuits.?2 Hyperexcitability is known to be induced by pro-inflammatory cytokines, of which astrocytes and microglia are a major
source during infection.2 We have developed an in vitro model of seizures provoked by HSV-1 infection using human iPSC-derived cortical neurons to identify
mechanisms by which neuronal network hyperexcitability may be caused by HSV-1 infection; directly downstream of neurotropism or indirectly through local
neuroimmune responses.

METHODOLOGY

We have developed an in vitro model of seizures provoked by HSV-1 infection using human
iPSC-derived cortical neurons (hiPSC-CNs) - differentiated using an established protocol
(Karch et al, 2019, Figure 1) - to identify mechanisms by which neuronal network
hyperexcitability may be provoked by HSV-1 infection through neurotropism or indirectly
through pro-inflammatory cytokine secretion. This platform is also amenable to testing  somaticcels Pscs Neursl Aggregates Neural Rosettes ' Prog it on MR oo oy A
antiseizure medications (ASM) or immunomodulatory facots which may mitigate seizures. N s ‘ san - H 1
— =
_) U W Lﬂ/g
N

hiPSC-CNs were first validated using immunohistochemistry for neural progenitor and |
neuronal markers (data not shown). We then established functional hiPSC-CNs on a multi-

electrode array which measures neuronal electrophysiological activity and viability in real - ) o . Neue, Tujte, GFAP- J .
time. hiPSC-derived cortical neurons and primary human astrocytes were infected with HSV- 0ct, So6s Kt mye Conimtonct opreincets” Oisocdaionot dieentimeto t

1 at varying MOlIs, treated with previously infected (inactivated and filtered) astrocyte "Tfﬁ:i’:‘:!:li:":mﬁ:{“;‘ﬂ‘ e m’ﬁ:ﬁ?ﬁm e ° a

supernatant, treated with the seizuregenic compound kainic acid (KA) as a positive control or PAX6+ @ '.. ™ 4

alternatively sham-infected with sterile Vero supernatant as a negative control. Both infection,ytkine o

spontaneous and electrically evoked neuronal spike frequency, burst frequency and
synchrony were non-invasively quantified at regular intervals before and after exposure using
a Maestro Edge multi-electrode array (Axion Biosystems).

RESULTS

HSV-1 induces spontaneous hyperexcitability

hiPSC-CN cultures at 20 hours post-infection with HSV-1 KOS at an MOI of 0.1
showed no significant decrease in viability at this early timepoint compared to
mock-infected (Fig 2a). Spontaneous spike frequency, burst frequency, network
burst frequency, and synchrony in HSV-1 infected neurons were | significantly
increased compared to mock-infected cells, with no significant difference
between infected neurons and neurons treated with KA (Fig 2b-e).

HSV-1 induces evoked hyperexcitability

hiPSC-CN cultures were challenged with HSV-1 at MOls of 10, 1 and 0.1 as well
as exposure to inactivated, filtered supernatant from astrocytes infected for 24h
with HSV-1 at MOls of 10, 1 and 0.1. Increase or decrease from baseline in
evoked (electrically stimulated) excitability parameters was calculated as a fold
change from baseline for each well at regular time points up to 120h. Fold
change in evoked mean firing rate was significantly increased compared to
control at 24h, 48h, and 120h for HSV-1 infected and astrocyte supernatant (A-
Sn) treated neurons (Fig 3a). Average spike count per stimulation trial was also
increased in direct infection at 24-120h and after A-Sn stimulation at 24h and
120h (Fig 3b). Evoked burst frequency was also increased at 48h for high dose
HSV and A-Sn conditions, comparable to KA, before reducing sharply by 120h
(Figure 3c). Synchrony was also increased in high-dose infected (MOI 10) and
A-Sn MOI 1 treatment at 24-120h with A-Sn showing a delayed onset of
synchrony increase in comparison to high-dose infection (Figure 3d).
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Our model assesses the electrophysiological activity of human neurons in vitro, 2

-e- Control

producing seizure-like activity in response to infectious agents and drugs. Early-stage
HSV-1 infection of hiPSC-CNs and exposure to supernatant from infected astrocytes
causes the neuronal network to become hyperexcitable. Both HSV-1 infection and KA
increase baseline spontaneous excitability. By contrast, HSV-1 infection increases
spontaneous and evoked activity as does exposure to infected astrocyte supernatant,
whereas KA does not, suggesting an alternative mechanism by which HSV-1 infection
and local neuroimmune responses drive seizures.
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ABSTRACT

Although SARS-CoV-2 causes a respiratory viral infection, there is a significant incidence of neurological complications, including headache, seizure, encephalitis, ACUTELUNG “ ACUTEBRAIN

and stroke, occurring in COVID-19 patients. Little is known about the likely diverse mechanisms causing these pathologies and there is a dire need to understand | cMg RV 1 o

them and learn how to prevent and treat them. We measured brain injury markers and cytokines in the serum of study participants who had COVID-19. Brain injury TSl [\ By 7N R
i Crokines fokines

markers (Nfl-L, UCH-L1, Tau, and GFAP) were measured by Quanterix Simoa and 48 cytokines were measured by Bio-rad Bioplex-200. We found that two brain | wecuwm | o e 4 ”_“
INFECTION |

injury markers and several cytokines/receptors were significantly associated with an abnormal Glasgow Coma Score in acute COVID-19 patients. For the mouse

model of parainfectious effects on brain, 2-4 mo heterozygous K18-hACE2 transgenic C57BL/6 male and female mice were infected with 1x103 PFU SARS-CoV-2. |

On day 5 post-infection, mice were euthanized and serum, brain, and lungs collected for RNA and protein analysis. We observed microglia reactivation in the brain | 1\ ﬂ\ S
N

of low dose-infected mice —interestingly, this was in the absence of active viral replication. Overall, we highlight two findings: (1) SARS-CoV-2 does not directly

invade the brain in the majority of cases and so the associated neurological complications might arise from indirect effects, such as immune activation, which we | &m _Pronflammatory oytokines |

S : " ) ) L ) | post
'SARS-CoV-2 | ACUTE COHORT CCONVALESCENT COHORT
can model in mice (2) although the immune system plays a critical role in controlling the virus, its dysregulation can cause pathology. o (A eoron SR ESsaT oo

We measured brain injury markers and cytokines in the serum of participants who had COVID-19 from the pandemic response study: ISARIC. We examined those participants with a normal vs.
abnormal Glasgow Coma Score. In the COVID-CNS study, we could stratify by participants with neurological complications and specific pathologies. Brain injury markers (Nfl-L, UCH-L1, Tau, and GFAP)
were measured by Quanterix Simoa and 48 cytokines were measured by Bio-rad Bioplex-200.

For the mouse model of parainfectious effects on brain, 2-4 mo heterozygous K18-hACE2 transgenic C57BL/6 male and female mice were infected intranasally with 1x103 PFU or 1x10* PFU SARS-
CoV-2. On day 5 post-infection, mice were euthanized and serum, brain, and lungs collected for RNA and protein analysis.

RESULTS

Biomarkers and long-lasting effects of Novel low-inoculum SARS-COV-2 infection mouse model

COVID-19 on cognition in humans
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Brain injury markers are highest in the ISARIC COVID group that had Glasgow Coma Scale
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Human cytokines that are higher in
the groups of ISARIC COVID-19 Deviation from Expected (DfE) Cognitron
patients who had abnormal Glasgow scores, split by diagnostic group in

Coma Scale Scores retrospective COVID-CNS cohort

With low inoculum SC2 infection, no subgenomic E was present in brain tissue by RT-QPCR.

Immune activation in the absence of viral replication CONCLUSIONS
in the brain in the mouse model

Two brain injury markers (NFL-L and UCH-L1) are elevated

acutely following COVID-19 accompanied by an abnormal GCS

+ Six cytokines/receptor (IL-1RA, IL-6, IL-12p40, HGF, M-CSF,
and CCL2) are elevated acutely following COVID-19
accompanied by abnormal GCS

* We have established a mouse model of para-infectious SARS-
CoV-2 effects on the brain— in the absence of viral replication in
the brain, we observe increased cytokines (CCL4, IFN, IL-17A)
and microglia reactivation (by increased Iba1 expression and
morphology). This model will be useful for evaluating
therapeutic strategies

+ SARS-CoV-2 infection is accompanied by memory loss which is

detectable in the mouse model by novel object recognition

08 o
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Microglia reactivation is increased with SARS-CoV-2 infection (despite no active viral replication in the brain)
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Increased cytokine expression in the brains of Novel object recognition test preference
SARS-CoV-2 infected mice index showing a memory deficit in SARS-
CoV-2-infected mice at day 5 post-infection
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INTRODUCTION _AM___________________METHODS

* Autoimmune encephalitis (AIE) is a
heterogeneous group of inflammatory
brain disorders characterized by
immune-mediated brain inflammation.

+ ltincludes both cell-surface antibody-
positive AIE (SPAIE) and seronegative
AIE (SNAIE), which can present with
overlapping clinical features, such as
cognitive dysfunction, seizures, and
psychiatric symptoms.

» Data suggest that long-term outcomes
between SPAIE and SNAIE may vary,
with antibody-positive patients
potentially experiencing more
favourable responses to treatment.

* This study aimed to evaluate and
compare the clinical outcomes of
patients with SPAIE and SNAIE at a
tertiary neuroscience centre in the UK,
with a focus on treatment strategies,
relapse rates, and functional
outcomes.

+ As part of an audit, we concentrated
on AIE cases treated with intravenous
immunoglobulin (IVIG) at NUH NHS
Trust between 2018 and 2023.

We conducted a retrospective analysis of
patients with confirmed AIE treated with
IVIG between 2018 — 2023 (NUH 22-
578C).

All cases were curated against the 2016
AlE criteria. Data were collected on
demographics, clinical presentations,
investigation, treatment and outcomes.
AIE mimics were excluded as per the
Dalmau & Graus 2023 recommendations.
Outcome measures included the Clinical
Assessment Scale for AIE (CASE),
modified Rankin Score (mRS), and the
number of relapses.

Univariate analyses were performed to
identify differences between the groups.

RESULTS

« After individual case review, we identified 16 cases of confirmed AIE (8 SPAIE, 8 SNAIE) with a mean age of 39.75y (SD 19.8) and
32.62y (SD 24.9) respectively. Most patients were female (87.5% SPAIE, 76.9% SNAIE). No major differences were observed in

clinical phenotypes, CSF , or MRI findings.

» The SPAIE group included 5 cases of NMDARAE, 1 CASPR2, 1 LGI-1, and 1 TPO ab AIE. In addition to IVIG, first - line treatment
included steroids (100% SPAIE vs 69% SNAIE) and plasma exchange (25% in SPAIE vs 15.4% in SNAIE). The use of second - line
therapy with rituximab was double in SPAIE (50% vs 23.1%). Mycophenolate mofetil was used in 25% of SPAIE vs. 15.4% of SNAIE
cases, and 16.5% of SPAIE patients used azathioprine. Antiseizure medication use was higher in the SNAIE (mean 1.1 in SPAIE vs

2.538 in SNAIE, p=0.014).

» Relapse rates at 1 year were 37.5% in SPAIE vs 46.2% in SNAIE. A favourable functional outcome (mRS 0-2) was achieved in 62.5%
of SPAIE vs 30.8% SNAIE at 6 months, and 62.5% of SPAIE vs 61.5% SNAIE at 1 year. Excellent clinical outcomes (CASE score 0-4)
were observed in 75 % of SPAIE vs 46% of SNAIE patients.

Treatment Comparison Between SPAIE and SNAIE

Percentage of Patients

CASE and mRS scores over time for SPAIE and SNAIE
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CONCLUSIONS REFERENCES

Acknowledging the limitation of small sample size, this retrospective study suggests more
favourable outcomes in individuals with SPAIE compared to SNAIE. These findings

underscore the importance of further research to better understand the disease mechanisms
and develop biomarkers to better stratify these distinct patient populations. This will be key to

optimizing treatment and enhancing long-term outcomes in AlE.
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COVID-19.
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INTRODUCTION

Herpes Simplex Virus encephalitis (HSE) is brain inflammation with long-term neurodegenerative conditions caused by the Herpes Simplex Virus. Despite the
effectiveness of antiviral therapy with acyclovir, fewer than 20% of patients achieve full recovery, with most experiencing enduring neurological disabilities'. There has
been advocacy for using adjunctive immunomodulatory therapies to improve outcomes in HSV encephalitis by targeting the host inflammatory response, which is
increasingly recognised as a critical component in HSE pathogenesis. Specifically, cytokines like the IL-1 family and its natural antagonist IL-1RA, and IL-10 have
emerged as promising candidates for therapeutic modulation23. However, the complex mechanisms driving this inflammatory cascade and the full array of mediators
involved remain poorly understood. We aimed to determine existing and novel potential adjunctive HSE therapy targets by exploring the relationship between host
cytokine-mediated inflammatory mediators, neuroglial injury, and clinical outcomes in HSV encephalitis.

METHODOLOGY

We measured 48 inflammatory mediators and 4 neuroglial injury biomarkers in p———
blood and cerebrospinal fluid (CSF) collected from 55 participants with Herpes Bio-Plex HAg-Plex kit -
Simplex Virus encephalitis enrolled in the DexEnceph clinical trial*; using the L6, XL, 1PN, G C5F-
Bio-Rad Human 48 plex and Quanterix Neuro4plex bead-based digital ELISA Neuroglial injury
assays respectively. Longitudinal sampling spanning the pre- and post- e
intervention period was done to determine the effect of Dexamethasone on the

levels of these biomarkers. Clinical severity was assessed using the Glasgow
Coma Scale score (GCS) at admission and the outcome measures were
modified Rankin Score (mRS), and Liverpool Outcome Score; magnetic
resonance imaging-based temporal lobe volumes. We determined the CSF HSV
viral load using the RealStar HSV PCR Kit.

Good outcome Poor Outcome.
(RS <3) (mRs >2)

Good outcome
(mRS <3)

n=

(52 samples; 17 CSF
and 35 sera)

Poor Outcome
(mRs >2)

(21 samples; 12 (45 samples; 17
CSF and 28 sera)

(28 samples; 13 CSF
and 15 sera)

RESULTS
Mediators associated with clinical severity and outcome
SF and serum IL-1RA; CSF CCL3; and serum IL-6 levels were associated

Mediators associated with MRI and neuroglial injury
In CSF, among mediators associated with either coma or poo

with clinical severity and poor outcomes and had positive correlations with disease outcomes, IL-1RA, IL-18, M.CSF, CCL3 and CXCL9 had
either MRI or GFAP, a marker of astrocytic damage. Fig. 1. The pro- positive correlations with raised neuroglial injury biomarkers
inflammatory cytokine, CCL2 levels in serum and CSF were associated with (p <0.05). Fig 2a

clinical severity and the serum level showed a positive correlation with UCHL-1
(Fig. 2b) but was not associated with outcome. In serum, IL-1RA, IL-6, and M-CSF had positive correlations with
On the other hand, the CSF level of CCL5 was associated with a mild coma raised levels of neuroglial injury biomarkers but no association with
and a good outcome. The anti-inflammatory chemokine, CXCL10 which can be the MRI scans. Fig 2b

produced by astrocytes in response to injury was associated with a mild
disease but had no association with outcome.
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Fig. 2: Correlation matrix 0-9days post-randomisation

Change in mediators after treatment

Among 20 participants with at least 2 time point samples, we
observed decreased IL-1a and M-CSF levels in dexamethasone
treatment groups and increased levels in the placebo group. Fig 3

-
-
T

“IL-1B = M-CSF
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Fig. 1: Mediators, clinical severity, outcome and neuroglial inju

Conclusions

CSF and serum levels of the IL-1 antagonist, IL-1RA were strongly associated
with clinical severity, outcomes, brain swelling and neuroglial injury. The
proinflammatory mediators, IL-18, IL-6, M-CSF, and CCL3 were associated
with either clinical severity, poor outcomes or neuroglial injury. Predominantly |
proinflammatory cytokines and leucocyte chemokines are upregulated in HSV S R R S
encephalitis. These markers could be potential targets for adjunctive therapy y . P aomisint

Treatment group [=] Dexamethasane [&] Placeto

0

Logla IL1a)
Logla ILAB)
Logits M CSF)
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Fig. 3: Mediators fold change
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BACKGROUND

Cognitive dysfunction is commen after recovery from
autoimmune encephalitis (AE). Formal neuropsychological
testing is the gold standard for evaluation of cognitive
dysfunction, but is time comsuming and in many places not
readily available. Simple bed-side tests including Mini-
Mental State Examination (MMSE), Montreal Cognitive
Assessment (MoCA) and Addenbrooke's Cognitive
Examination (ACE) are easy and quick to administer. Their
use in AE is, however, not investigated in detail. In this
study, we correlated results from MMSE, MoCA and ACE to
formal neuropsychological testing in a Danish cohort of AE
patients.

Figure 2: Demographics and phenotypes

All patients | NMDAR-AE | Limbic encep. | LGI1-AE
n=78 n=36 N=34 N=22

Male sex n(%) 45(58) 15(42) 24(71) 12(55)
mRS IQR (median) 2(1) 1.5(0.5) 2(1) 2(2)
Age (y), IQR (median) 42(59) 26(32) 15(74) 10(76)
Range 18-90 18-80 30-90 43-90
Time since diagnosis (y), 7.2(6.9) 5.3(6.4) 7.1(8.5) 5.8(10.3)
IQR (median)

METHODS

We recruited 78 participants from the Danish Autoimmune
Encephalitis Study cohort (NMDAR n=36; LGI1 n=22; Caspr2
n=6; AMPA n=3, GAD65 n=3; GFAP n=4; GABAb n=1; GABAa
n=1; DPPX n=1 and IgLON5 n=1). Formal neuropsycological
testing included Trail making A and B, Reys Auditory Verbal
Learning test, Reys Complex Figure Test, Wechsler Adult
Intelligence Scale 1V, D2-test, Delis-Kaplan Executive Function
Sentence Repetition Test and Symbol Digit Modalities Test.
Linear regressions comparing averaged z-score from
neuropsychological testing against the individual test scores
from MMSE, MoCA and ACE were performed in the total
cohort and different disease phenotypes (whole cohort,
limbic encephalitis, NMDAR-AE and LGI1-AE subgroups).

Regressions bed-side tests vs neuropsychological testing (NPT)

Regression of MMSE and average Z-score from NPT

Average Z-score from NPT

15 20 25 30 15 20 25 30 15 20 25 30 15 20 25 30
AllAE NMDAR-AE LGI-1-AE AllLE

RESULTS

Figure 1: Flowchart og patient inclusion and phenotypes

115 invited to participate

I

88 bed-side testing

2 Bed-side testing not

possible
8 Non encephalitis
phenotype
78 seropositive AE
. 34 Limbic encephalitis 8 other encephalitis
36 anti-NMDA-AE 22 LGl
6 Caspr2 1 DPPX
3 AMPA 1 GABA-A
2 GAD65 1 GAD65
1 GABA-B 1 IgLONS

Regression of MoCA and average Z-score from NPT

11 1 11 1

Average Z-score from NPT

3 3 3 3
10 15 20 25 30 10 15 20 25 30 10 15 20 25 30 10 15 20 25 30
AIAE NMDAR-AE LGI-1-AE AILE

Regression of ACE and Z-score from NPT

Average Z-score from NPT

3 3 3 3
60 70 80 90 100 60 70 80 90 100 60 70 80 90 100 60 70 80 90 100
AIAE NMDAR-AE LGI-1-AE AlILE

DANISH REFERENCE CENTER FOR

yA
S D U /5‘ @ AUTOIMMUNE ENCEPHALITIS
IS

. . AND RELATED DISORDERS
University of

Southern Denmark

CONCLUSIONS

Bed-side cognitive tests (MMSE, MoCA and ACE) can be used
in the follow-up and assessment of cognitive dysfunction in
patients with AE as they correlate to results of formal

neuropsychological testing. The choice of test should be based
on disease phenotype. MoCA performs best in patients with
NMDAR AE, whereas ACE performs best in patients with limbic
encephalitis.
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Background

» The majority of encephalitis cases are
cryptogenic’

* Intensive care unit (ICU) encephalitis
patients experience particularly poor
outcomes, and little prognostic
information is known for cryptogenic
cases

* Better understanding this patient
population will benefit family
conversations and expectations in the
ICU

» \We sought to characterize cryptogenic
ICU encephalitis cases and determine
factors associated with poor prognosis

Participants and Methods

253 patients with a
chart diagnosis of

encephalitis (IEC
definition)

238 with complete
clinical and

diagnostic data 70 with an

infectious
etiology

25 with an
autoimmune
etiology

95 with GOS of 4-5 48 with GOS of 1-3
(good outcome) (poor outcome)

* Defined as no identified etiology by the time of discharge despite
infectious and autoimmune workup

143 cryptogenic*
cases

Methods

* Variables were selected for
multivariate models by univariate
comparison between good and
poor outcome cases

» Multivariate logistic regression was
performed between these
variables and categorical Glasgow
Outcome Scale at discharge
(GOS)

» Multivariate linear regression was
performed between these
variables and continuous GOS at
discharge

Clinical and Diagnostic Features

41.55 (24.12) 45.19 (23.40)
126 (52.94) 40 (57.14)

SIElSEpIEPticusSIN 61 (2563)  12(17.14)
IMultifocal lesion 1 94 (39.50) 25 (35.71)
Solitary lesion " 10 (4.20) 5(7.14)
Rhiombencephalitis™ 14 (5.88) 4(5.71)
INWBISIERCEPRaNGSN 30 (12.61) 6 (8.57)

42 (17.65) 23 (32.86)

(CSF profile obtained 160 (67.62) 47 (67.13)
[CSERISISIAT 167.38 (223)  284.7 (310)

76 81(39.84) 65.82 (44.94)
532 7(1969)  1154.8 (2990)

51.00 (36.47) 45.26 (37.29)

37 (15.54) 17 (24.29)
_3 72 (1.39)  3.60 (1.59)
_ 151 (63.45) 42 (60.00)

Univariate Associations with
Outcome

* Cryptogenic patients with a poor
outcome were older (51.3 vs 37.9
years), had longer ICU length of
stay (16.3 vs 7.1 days), lower GCS
on admission (9.7 vs 11.6), were
more often immunocompromised
(58.3% vs 40.0%), more often had
active cancer (12.5% vs 1.1%), and
were more frequently intubated
(72.9% vs 41.1%) than patients with
a good outcome

Multivariate Associations
with Outcome

A. Binary Glasgow Outcome Scale (i.e.,
Good vs Poor Outcome)

BSEN0.974 0.957-0.992  0.005
0 970  0.940-1.001 0.061

1 .035 0.915-1.171 0.582

Intubation ™ "10.451 0.144-1.417  0.173
[AGiivelcancenl0.077 0.008-0.716  0.024

-0.470 0.133-1.660  0.241
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26.56 (15.64) 42.49 (24.83)  0.003
12 (48.00) 74 (51.75) 0.663

12 (48.00) 37 (25.87) 0.010
14 (56.00) 55 (38.46) 0.189

0(0) 5 (3.50) 0.249
2 (8.00) 8 (5.59) 0.892
7 (28.00) 17 (11.89) 0.039
5 (20.00) 14 (9.79) <0.001

17 (68.00) 96 (67.13) 0.227
54.43 (46.1)  128.0(160)  <0.001
71.80 (18.59) 81.89(39.46)  0.032

37.82(73.16) 318.0(1378)  0.0035
92.86 (7.47)  50.24 (35.26)  0.0018

0 (0.00) 20 (13.99) 0.0058
3.76 (0.97)  3.77 (1.35) 0.812
14 (56.00) 95 (66.43) 0.471

B. Continuous Glasgow
Outcome Scale

Beta Std. Error
coefficient

[Constant) " 4.919 0514  <0.001
0.012  0.004  0.003

-0.018  0.007 0.007

-0.002  0.032 0.961

-0.458  0.276 0.100
-0.770  0.332 0.022

-1.666  0.465 <0.001
-0.161 0.247 0.515

« Intubation and active cancer were also
associated with a decreased likelihood of
discharge to home or acute rehabilitation

Conclusions

» We identify that age and active cancer
are associated with poor outcome,
and meningeal enhancement and ICU
length of stay are associated with
GOS

» These factors may be used in
prognostication with families in this
heterogenous, unclassifiable
population

« Similarities between cryptogenic and
infectious cases suggest advanced
diagnostic modalities (next generation
metagenomic sequencing) may have
utility in this population

» Future work should examine the post-
discharge outcomes and possible
diagnosis of etiology following
hospitalization
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Introduction Methods

Variable EEG features associated with autoimmune encephalitis (AIE)

; . . ) . Retrospective review of the clinical and EEG
have been reported in the literature, the diagnostic /prognostic value

features of AIE patients (according to Graus

O BED (REENRAS G, criteria) diagnosed between 2000 and 2023.
We aim to describe the EEG features from an institutional AIE cohort.
Results
- Clinical Cohort ~
Demographics: Clinical features: Serogroups: \
49 AIE Episodic memory
cases Altered level of consciousness Eymvoar oss n=1s)
* 289 Psychiatric symptoms : onne Z‘Z‘Z " ) ":43)’
+ Mean age at diagnosis 50.7 Focal deficits Oicize, et
(£2.8) years Seizures :::z,::m ::(;% Cnst)
+ Follow-up: mean 8.0 (£10.2) Pleocytosis :;.o...m (2% . n=1)
years BralnMRlChanges Seronegative (26.5% , n=13)
0 20 40 60 80 100 Cerras
N % %

A EEG Findings | \

EEG abnormalities in 40 (81.6%) No significant difference in the EEG
including 65% of patients without clinical seizures features when comparing serogroups
Slow activity 71.4% Focal epileptiform (including seronegative)

Diffuse 20.4% / Focal 55.1% activity 46.9% NCSE: 2 (4.1%) 1 NMDAr; 1 seronegative
Extreme delta brush: 3 (6.1%) 2 NMDAr; 1
seronegative

PLDs: 2 (4.1%) 1 CASPR2; 1 seronegative

15 [ Slow activity
B No slow activity

Recurrence: 22.4%
Associated with diffuse slow 10
activity in patients with <
intracellular abs (p=0.027)

o

[ Temporal (59.3%, n=16) 0 Temporal (69.6%, n=16)
l Frontal (22.2%, n=6) l Frontal (13%, n=3)
H Fronto-temporal (14.8%, n=4) W Posterior (17.4%, n=4) 0
W Posterior (3.7%, n= 1) 6
30, Hnormal EEG @
H abnormal EEG
4
; o (2] Focal temporal activity associated
20 EEG abnormalities were equall 4 . e
n o e Withqan dy £ with 1 disability after 6.0 (3.0-8.0)
. b L 2 years in patients with intracellular
101 without MRI abnormalities abs (p=0.042)
0- 0 - -
S & baseline final
NN 0.24(0.28) 1.96 (1.75)
\ ‘\°§ & /
?9
Conclusion

EEG abnormalities are common in AlE, even in cases with normal brain MRI or lacking clinical seizures.
Slow activity may be a prognostic factor, depending on the antibody type.
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Introduction

» One exemplary disease is anti-IgLONS5, which can manifest chronic rather than subacute and
ancillary investigations often do not show signs of inflammation.

« Correct diagnosis of patients with anti-lgLON5 disease or other Ab-associated syndromes
may allow immunomodulatory treatment. This can provide considerable or even full recovery.

Main findings

+ Patients with antibody (Ab)-associated neurological disorders may lack typical characteristics | |« We identified 562 patients, of which 377 with available serum or CSF (Figure 1).
of autoimmunity’ and can be misdiagnosed as neurodegenerative diseases like progressive "
supranuclear palsy (PSP) or other forms of atypical parkinsonism.? * 42/377 (11%) tested positive by IHC.

» Only 7/42 had Abs that could be confirmed with additional techniques and that were
considered related to the patient’s clinical syndrome (Table 1).

»  We identified 23 Dutch anti-IgLON5 patients, nine of which had parkinsonistic or PSP-
like features, but all of them also had atypical features that differentiated them from
“classical” neurodegenerative parkinsonism.

edical Center Rotterdam

~zafwn)

Methodology

All pts were tested by immunohistochemistry (IHC); positive/questionable results were further
evaluated with other techniques (cell-based assays (CBAs), live neurons, immunoblot).

warranted.

Conclusions

We retrospectively tested four patient cohorts (A-D) with suspected atypical parkinsonism: » Routine testing of neuronal Abs in all atypical parkinsonism cases might not be
- A: pts with suspicion of autoimmune parkinsonism (with or without other clinical features)
- B: pts referred to our tertiary movement disorders clinic between 2015 and 2024

- C: pts diagnosed with PSP between 2003 and 2014 according to NINDS-SPSP criteria

- D: deceased pts with clinical diagnosis of PSP but with discordant neuropathology

» Ab-associated disorders (anti-IgLON5 disease in particular) should remain in the
differential diagnosis of atypical parkinsonism, especially in the presence of non-
typical features.

« Positive IHC staining alone is insufficient for diagnosis of an Ab-associated disorder
and could be explained by a non-specific immune reaction against epitopes released
during a neurodegenerative disease process.

Figure 1: Flowchart of all tested patients

IHc o he = 1gLONS
COHORT A " ; 6 pts with Ab-associated IBLONS/NMDAR
) 103 pts with available I c:so2
105 pts with susp. »| samples (38 serum only, 2 [—»| IHC (+)in 15 »|  syndrome (L IgLONS, 1 — I
autoimmune CSF only, 63 hoth) IgLON5S/NMDAR, 1 Caspr2, 1 e o
parkinsonism ’ Hu, 1 CV2, 1 Hu/CV2) [ /v
COHORT B 122 pts with available . . NoAbs
304 pts with susp. »| samples (103 serum only, —»| IHC (+)in 12 > ! Etmtg'ﬁ: SSE((;:S;; d 1gLONS
PSPICBS/LBD/MSA-P 1 CSF only, 18 hoth) 4 9
if + _J
CBA COHORTC . . . g .
vomcinen | of Jopenarse || cys || ovensesmenns |
... PSP diagnosis
Live neurons COHORTD 12 pts with available ) . .
13 autopsies (clinical »| samples (5 serumonly, 2 [—»| IHC (+)in1 o 0P W':;;r':j? Oanfz"c'md No Abs
. . PSP # pathology) CSF only, 6 both)
lTabIe 1: Patients with Ab-associated parkinsonism ‘
[cobort [t clmicalsyndrome ———Lanclarytests _|umor _|Ancbodytesting___________________|inadiognosis | reatmentandresporse |

M, 67y PSP-like (parkinsonism, dementia,
vocal cord paresis)

M, 48y psychosis, isolated seizure,

Brain MRI: microvascular white matter lesions None
CSF: wbc 2/uL, nl. protein, elevated IgG index

Brain MRI: normal

parki

CsF: ic plei is (8/uL)

severe mixed sleep apnea

limbic encephalitis plus

Brain MRI: bilateral mesiotemporal T2 None

ia, seizures, parkil
autonomic symptoms)
parkinsonism, myasthenia gravis

subacute parkinsonism

M, 72y  subacute parkinsonism

M, 77y  MSA-P dd LBD (5y history of slowly
progressive cognitive, bulbar, gait,
sleep and autonomic symptoms)

CSF: wbc 1/uL, nl. protein, no OCB

Brain MRI: small meningeoma Thymoma

(asymptomatic), posttraumatic sequelae
CSF: not done

Brain MRI: three brain metastases SCLC
(asymptomatic)

CSF: unknown

Brain MRI: bilateral T2 hyperintensities in SCLC
basal ganglia

CSF: lymphocytic pleiocytosis (17/pL)

Brain MRI: microvascular white matter lesions  None
CSF: wbc 4/pL, nl. protein, elevated IgG index,
CSF-specific OCB

Serum: CBA anti-IgLONS +, IHC + (neuropil)
CSF: CBA anti-IgLONS5 +, IHC + (neuropil)

1U/mL)
CSF: CBA anti-IgLONS5 +, anti-NMDAR +, IHC + (neuropil)

Serum: CBA anti-Caspr2 +, IHC + (neuropil), RIA anti-VGKC 343 pmol/L Anti-Caspr2

CSF: CBA anti-Caspr2 +, IHC + (neuropil)

Anti-IgLONS disease

Seminoma Serum: CBA anti-IgLONS +, anti-NMDAR -, IHC + (neuropil), ELISA anti-GAD65 (113 IgLON5/NMDAR-PNS

Partial improvement with immunotherapy

Improvement with immunotherapy and
oncological treatment

with i (IVMP, IVIg,

Serum: anti-nAChR + (26.2 nmol/L), anti-CV2 + (both IIF and immunoblot; titer 800) CV2-PNS

CSF: not done

Serum: anti-Hu + (both IIF and immunoblot; titer 400)
CSF: PNS immunoblot -

AChR+ myasthenia gravis

Hu-PNS

Serum: anti-Hu + (both IIF and immunoblot; titer 3200); anti-CV2 + (both lIFand ~ Hu/CV2-PNS

immunoblot; titer 3200)

CSF: anti-Hu + (both IIF and immunoblot); anti-CV2 + (both IIF and immunoblot)

Serum: CBA anti-IgLONS +, IHC + (neuropil)
CSF: CBA anti-IgLONS +, IHC + (neuropil)

Anti-IgLONS disease

oral prednisone, rituximab)

Partial improvement after oncological
(resection) and symptomatic treatment
(levodopa, pyridostigmine); no immunotherapy)
No improvement despite oncological (chemo-
and radi and i

(levodopa); no immunotherapy)

Received oncological treatment (chemo- and
radiotherapy); response unknown

Partial improvement with immunotherapy

Abbreviations: Abs: antibodies, CBA: cell-based assay, CBS: corticobasal syndrome, CSF: cerebrospinal fluid, ELISA: enzyme-linked immunosorbent assay, F: female, IHC: immunohistochemistry, IIF: indirect immunofluorescence, IVIg: intravenous
immunoglobulins, IVMP: intravenous methylprednisolone, LBD: Lewy body disease, M: male, MSA-P: multisystem atrophy-parkinsonistic subtype, OCB: oligoclonal bands, PNS: paraneoplastic neurological syndrome, PSP: progressive supranuclear palsy, pts:
patients, RIA: radioimmunoassay, SCLC: small-cell lung carcinoma, wbc: white blood cell
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Phenotype, immunotherapy safety and outcomes in
patients with autoimmune encephalitis after herpes
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i) Oxford Autoimmune Neurology Group, Nuffield Department
of Clinical Neurosciences, University of Oxford, Oxford, UK

INTRODUCTION REGRESSION ANALYSIS

ii) Department of Neurology, John Radcliffe Hospital, Oxford

University Hospitals, Oxford, UK + Herpes simplex virus encephalitis (HSVE) is the leading cause of sporadic Il. Multivariate logistic regression determines unique predictor

_ ) ) encephalitis, with high mortality rate. variables for outcomes in HSVE-AE
Lincoln College, University of Oxford, Oxford, UK % Autoimmune encephalitis (AE) follows HSVE (HSVE-AE) in ~25% of cases, N
jonathan.cleaver@st-hughs.ox.ac.uk typically within 2 months.! s —
renetta.chungath@lincoln.ox.ac.uk « HSVE-AE is pr(ladomlnantly as§00|ated W|th NMDAR an‘t!bodles. . L .

« The known clinical phenotype is characterised by cognitive/behavioural B .

Phenotype, immunotherapy Safety and outcomes in patients changes, encephalopathy, seizures and movement disorders. A et o o ™ -

ith toi halitis foll . h . L . < It has been proposed that the clinical phenotype differs in young children <4 ) -
WIith autoimmune encephalitlis Tollowing nerpes simplex virus years versus older children and adults.? AUG=07639
encephalltls: a systematlc review. « Factors influencing disability outcomes, as well as the outcomes themselves, s oo oo L 2

i X . . are currently not well understood. s . - 8 - " -

Dr Jonathan Cleaver is currently a DPhil student working in the % We conducted a systematic review and meta-analysis to generate the largest oty
Oxford Autoimmune Neurology Group under Dr Adam Handel, dataset (n=225) of HSVE-AE patients to better understand the phenotype, - oo .
Professor Sarosh Irani and Dr Lahiru Handunnetthi. His research area immunotherapy safety and outcomes in this condition. T,
. . . . L . « We also compare this to a canonical NMDAR-antibody encephalitis database
is exploring the immune mechanisms underpinning herpes simplex

(not shown).3
virus encephalitis and post-viral autoimmunity. They are currently Backward stepwise regression model with 10% K-nearest neighbour imputation

using multi-modal biological approaches to understand how tolerance isolated important predictor variables. The model was cross-validated with an 80-

. . . . . 20 train-test split. A favourable outcome is defined as a follow-up modified
is breached in a subset of these patients together with developing Rankin score of 0-2 and poor outcome mRS >2. Non-imputed models and

biomarkers for those at risk of autoimmune encephalitis. _ ) Hetteton o st vt et ) models including Armangue et al 2018 data returned similar results (not shown).
. . . . . § Eéa%siijs‘:jg . s:‘j?%z::::: :nl::m n= Records identifed from:
Miss Renetta Chungath is a third-year medical student at Lincoln 3| |veosomeozrs L e ey | |demmos0
. . . . . 3 Rzg‘s:::mm E‘) a\g;m:e: :o\s (nn—r ou n)‘er z:;auun ‘searching (n = 2)
Col.lege, Unlv_er5|ty of Oxford, taking part |n_a.1 Fln_al Honours Scheme u o s Ravans: 2250 skt : OUTCOMES
project focusing on Autoimmune Encephalitis with the Oxford = ]
Autoimmune Neurology Group under Dr Adam Handel. P H R s ‘ lll. Overall I.ongltudlnal disability outcomes are favourable but
I with age- and treatment-specific influences
- Reports sought for retrieval Reports not retrieved ‘ Reports sought for retrieval Reports ot retrieved ‘ A mRS from nadir to foIIow-up c Disease severity and RTX use
5 (n=285) H (n=0) (n=3) M (=0 MRS O-00-0:0-8:8 —
E l l mRS at

nadir
Reports assessed for eligibility
(n=3)

mRS at
Language (n = 10) follow-up
Wrong publication type (n = 15)

Reports excluded:
Reports assessed for eligibilty No positive prior PCR (n = 76)
(n=285) Not fulfling the Graus Criteria (n
=82)

=82)
Pooled Data (n =27) (n=0)

B Outcomes over time

Patients in included studies

(n=225)

‘Studies included in review
3| | oo
£

Searches were performed using the terms ‘herpes simplex’, ‘encephalitis’, ‘HSVE’
and ‘HSE'.

PHENOTYPIC DATA §

#++4p<0.0001

OXFORD 7 — p—
| I I I I. Multi-factor clustering analysis reveals age-specific A) mRS-defined outcome disability is shown to

phenotypic heterogeneity most marked at 12 years improve from disease nadir to follow-up (****p<0.0001).
B) Individual follow-up time points show a clear longitudinal separation in outcomes
between the younger, 0-12 years, and >12 years cohorts (****p<0.0001). C-D) RTX
is predominantly administered at high nadir mRS which significantly reduces follow-
up mRS at >12 months (*p=0.0154).

(6 DISCUSSION

< We present the largest collection of HSVE-AE cases.

« Clinical phenotypes across ages are similar but heterogeneity is greatest at

o the age of 12 years.

< Cognitive/behavioural changes, mRS >4 at AE disease nadir and age 0-2
years are significantly associated with poor outcomes.

< Rituximab treatment is significantly associated with favourable outcomes.

- < Outcomes significantly improve from disease nadir but outcomes are

I significantly worse in the 0-12-year cohort.

« Separate univariate analysis reveals marked changes in the clinical and
paraclinical phenotype versus canonical NMDAR-antibody encephalitis.

A MFA of age-specific phenotypic clusters B Phenotypic vectors
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Dr Joseph Kuchling is a post-doctoral researcher at the Cognitive
Neurology Lab, Berlin (Prof. Carsten Finke) and a resident at the
Department of Neurology and Experimental Neurology at Charité —
Universitatsmedizin Berlin, Germany. After studying at Medical School
Charité University Medicine Berlin and completing doctoral studies on
ultrahigh--field MRI in multiple sclerosis, Joseph has been working in
the field of advanced neuroimaging including diffusion tensor imaging
and 7 Tesla MRI in neuroinflammatory diseases.

Comparative Analysis of Supratentorial T2 Lesion Count and

7.0 Tesla MRI in NMDARE:

i, COGNITIVE
> NEUROLOGY LAE

D
N/ Charité - Universitatsmedizin Berlin

Hippocampal Subfield Volumes against Healthy Controls

Joseph Kuchling, MD; Josephine Heine, PhD, Friedemann Paul, MD,
Thoralf Niendorf, PhD, Carsten Finke, MD

CHARITE

UNIVERSITATSMEDIZIN BERLIN

Department of Clinical and Experimental Neurology, Charité-Universitatsmedizin Berlin

Introduction

Patients  with anti-N-methyl-D-aspartate receptor
encephalitis (NMDARE) often show T2-hyperintense
lesions and hippocampal atrophy, correlating with memory
performance and disease severity.

7.0 Tesla (7T) MRI provides increased spatial resolution
and higher tissue contrast compared to 3T MRI.

Finke et al. 2013, Ann Neurol; Le Ster et al. 2022, Magn Reson Med;
Hechler A, Kuchling J, et al. J Neurol 2024

11 NMDARE patients were
investigatedat 7 Tand 3T

11 HC were investigated at 7 T

Objectives and Methods

I. Supratentorial T2(*) lesioncountat7 Tand 3 T
e 2D T2*w FLASH (0.5%0.5%x2.0 mm?3)
* Horos medical image viewer (version 4.0.0)

Il. Analysis of hippocampal subfield volumes in
NMDARE and HC at7 T
* T1 MPRAGE (resolution: 1x1x1 mm3)
* Freesurfer (version 6.0)

lll.Comparison of hippocampal subfield volumes
in NMDARE at7 Tand 3 T
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Conclusion

CAl CA3 CA4 DG subiculum P™® Hippocampal

-value

o e L
30 Hlppocampus 2150 + 360 mm? 2871+ 434 mm?® <0,001* 0.843
415+ 67 mm? 549+77mm’® <0001 03818
117 £ 27 mm? 158+ 23 mm?
146 + 27 mm? 199 +32 mm?

174 +31 mm? 237+39mm®  <0,001* 0.826

263 + 46 mm? 346 + 63 mm’
0 190 37 mm3 253+ 56 mm®

Comparisonof 7Tand 3 T

I Ul
1CC correlation| (Pearson
Hippocampus -0.07 0.580 -0.07 0.844
CAL -0.27 0.802 -0.29 0.393
CA3 0.00 0.504 0.00 0.993
A -0.17 0.704 -0.18 0.605
Dentate Gyrus -0.20 0.730 -0.20 0.547
-0.09 0.610 -0.09 0.788

HC

wxx_ 4000

2500

C
2000

h subiculum |
+ Presubiculum -0.41 0.906 -0.41 0.213
NMDARE *
* NMDARE 1500
200 *

p— Bilateral Hippocampal Volume

subiculum Volume

<0,001* 0.826
<0,001* 0.818

<0,001* 0.818
<0,001* 0.785

7T MRI facilitates the detailed volumetric measurement of hippocampal subfields in NMDARE patients, showing
significantly lower volumes in NMDARE compared to healthy controls.

7T and 3T hippocampal (subfield) volumes showed poor agreement and no advantage of 7T over 3T was found for

detecting supratentorial T2 lesions.

More research is needed to assess the full benefits of 7T MRI in NMDARE including correlation analyses between 7 T

MRI imaging and clinical outcome.
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BACKGROUND

Tick-borne encephalitis (TBE) is a disease characterized by inflammation of
the central nervous system (CNS) resulting from infection with the TBE virus
(TBEV)."
Disease presentation for TBE is commonly categorized as: Meningitis (“mild”),
encephalitis (‘moderate”), and encephalomyelitis (“severe”). However,

1. Meningitis can be severe

2. Many other categorization systems are used (Figure 1)

This heterogeneity in classification creates issues for comparison of data
between studies, and a lack of consistency in descriptions of severity for TBE.

METHODS

A 10-member panel of experts on TBE including clinicians (including
pediatricians), epidemiologists and health scientists from 8 European
countries was convened to:

+ Determine the need for a clinical categorization system for TBE

+ Outline requirements for such a system

Delphi methodology® has a structured & controlled feedback process that
encourages panelists to reassess their initial judgements. It also emphasizes
anonymity of panelists in order to avoid direct confrontation and ensure
response confidentiality.

Experts responded to two rounds of surveys and attended a virtual
consensus-building exercise, receiving feedback about the previous round
prior to each subsequent round (Figure 2).

Figure 2: Delphi Methodology as Applied to Project

Initial Questionnaire Gather information and feedback from panelists
q q Present results of questionnaire 1 to panelists and pose
EECODCCLESHOnDal e follow-up questions to elicit deeper feedback
Consensus-building Identify areas of agreement and discuss areas of
[S CIE disagreement to reach accord

RESULTS

The outputs of the two questionnaires is shown in Figure 3. Four consensus
statements were agreed:

« Itis important to have a general standard categorization system for
patients infected with TBEV that optimally reflects both the clinical
presentation and severity of iliness of such patients

* There is no existing classification system that effectively captures both
the clinical presentation and severity of TBEV infection

» Atwo-part system that separately captures the acute and follow-up
(outcome) phases of TBEV infection is needed

» There needs to be a clinically oriented classification system with an
overall score with ranges depicting severity of TBEV infection

The panel further aligned on the considerations for a TBE classification
system (Figure 4).

AREAS FOR FURTHER DISCUSSION

i) The ideal timepoint for follow-up. There was greatest agreement on the
12-month mark, but a desire to capture follow-up at multiple timepoints.

L& Has to be multiple timepoints as it will differ at 6 months to
3 years. You can't say the outcome at 6 months is the
same as outcomes at 3 years.

66 Minimum 12 months,
if needed longer.

i) Whether children and adults should have different systems or timepoints.

« Lack of meaningful cut-off age for children, e.g., a 17-year-old may
manifest the same as an adult

« Difficult to detect some symptoms in younger children (e.g., neck

stiffness)

LE Definitely two separate L& Symptoms of tick-borne encephalitis are non-
systems. Children are not specific and the same in all age groups, so it is not
small adults. Small children necessary to classify the severity of the disease
are still developing. separately for children.

LE Yes, | think £ We need to be able to compare the data. And at what age
paediatric and adult would the line be drawn? Although the disease severity
populations often g lly differs b hildren and adults, it makes
present differently. more sense to use the same system.

Figure 1: Varying Classification of TBE CNS Infection in the Literature

Santonja et al., 20222

Bogovic et al., 20143
m Febrile iliness and meningitis m 0-8 points on symptom score scale
Mening_qencephalitis, encephalomyelitis, and Moderate| 9-22 points on symptom score scale
radiculitis >22 points on symptom score scale

Hansson et al., 20204 Pichler et al., 20175

Signs of meningitis and normal Meningeal symptoms including fever, headache,
electroencephalography when applicable rigidity of the neck, and nausea

Mild signs of altered consciousness with diffuse Monofocal deficits of the CNS and/or moderate
symptoms such as slow cerebration, confusion, dysfunction of the brain including tremor, ataxia,

Moderate and/or focal neurological signs such as ataxia, Moderate dysphagia, single cranial nerve affection and
tremor, and dysphasia moderate decline of vigilance
Multifocal deficits of the CNS and/or severe
Severe signs of altered consciousness and/or Severe brain dysfunction including seizures, central
multifocal neurological symptoms paralysis, multifocal cranial nerve deficits, and
affection of the spinal cord
Figure 3: Questionnaire Outputs
15t Questionnaire 2d Questionnaire
Purpose Purpose
Broad, covering: Targeted, exploring the appropriateness of different

i) Existing categorization systems for TBE categorization systems

i) Important characteristics of TBE

Highlights Highlights
« Itis important to have a standard categorisation « Atwo-part system (acute and long-term) is appropriate
system that reflects both clinical presentation and (100% agreement)
. . o
severity of iliness (100% agreement) ) - Acute: the following factors may be considered
 40% agreement: a clinical categorisation system exists (290% agreement):
+ 80% agreement: a system to categorise severity exists « Alteration of consciousness

« 30% agreement: that a system to do both exists « Respiratory insufficiency

TBE has both acute and long-term impacts + Limb paresis
« Fever (with/without CNS involvement)

Characteristics to include in a categorization system, i ) .
(290% agreement): « Follow-up: the following factors may be considered

(290% agreement):

« Clinical, including neurological, factors
+ Quality-of-life indicators

« Disability and functional recovery

« Meningitis / encephalitis / myelitis / radiculitis
«+ Impact on daily life
« Sequelae

Figure 4: Considerations for a TBE Classification System

The Overall System Should...

...optimally reflect both clinical presentation and severity of illness

...not conflate mild, moderate, and severe with meningitis, encephalitis, and encephalomyelitis
...be easy to implement, simple, and practical

...be standardised for comparability purposes

...be one system that can differentiate children vs. adults while recognizing that differences exist (e.g., fever must be
interpreted carefully in children, adult, and older patients)

...be properly developed and endorsed by professional societies

The Acute Categorization System Should... The Follow-up Categorization System Should...

...be useable by any treating clinician, regardless of ...be useable by all types of TBE providers and clinical
specialty researchers

...Include clinical manifestations, neurological
symptoms, and respiratory function.

...include CSF (should) and MRI findings (could), if
clinically required

...focus on functional outcomes and activities of daily
living and may include impact on quality of life

...include remission and progression factors

...require a minimum of 12 months of follow-up (or
...include alteration of consciousness, neurological longer depending on clinical manifestation, severity,
dysfunction, respiratory insufficiency, and fever and sequelae)

...be useable at bedside ...be able to be captured using elements from the

patients’ medical record (as best practice)

CONCLUSIONS

There is no existing classification system that effectively captures both the clinical presentation and
severity of TBEV infection.
The needed system should:

« Separately capture the acute and follow-up phases of symptomatic TBEV infection

« Be clinically oriented with an overall score depicting severity of symptomatic TBEV infection
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The role of microglia in pneumococcal meningoencephalitis
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During the pathogenesis of pneumococcal 100 o L Nl

The role of microglia in pneumococcal meningoencephalitis meningoencephalitis, Streptococcus pneumoniae & s . 55| oon  om 3

Miss Kristine Farmen has a Masters degree in molecular medicine cause direct cellular damage in the brain by the E 50 8o T 8

focusing on the role of peripheral immune cells in Parkinson'’s release of virulence factors; however, most of the & 25 = 2 =

disease. Currently doing a PhD in neuroscience with the focus on cellular damage is due to the inflammatory response

understanding the biological mechanism of neuronal cell damage in the brain, caused by an activation of microglia, oo\@\ EE P LI

during brain infections and developing new therapeutic targets against and the infiltration of peripheral immune cells, such °°°°Q\:q°°i&‘é;a‘é:~é°é °°°°$:Q°Qio‘\i"\é;‘°@a
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study was to describe the impact of the p e E ¢ F ¢
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load in the brain, to better understand if § i . R
microglia play a pivotal or deleterious role in the % R P
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contribute to the inflammatory milieu and o e S S
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peripheral immune cell infiltration.

Experimental setup and results

\Vinjeation Figure 2. Depletion of microglia (A) results in increased macrophage (B) and
200mg/ke s, ; neutrophils levels in the brain (C). During infection, the phagocytic marker
CxSer1-CRE+/- Rosa26DTA+/- CD4S.1/2 “’r ‘ CD68 is reduced (D). The levels of microglia correlates with the levels of

IR macrophages (E) and neutrophils (F) in the brain.
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Figure 3 Analysis of the peripheral innate immune system, gating strategy
(3A), showed increase in blood neutrophils B) and monocytes (C) and
increase in spleen Ly6G+ D) and Ly6C E) high in depleted and repopulated
mice during infection.

Figure 1. Alteration in microglia dynamics and number (B)
increase survival rate (A) and lowers bacterial load in the
periphery and in the brain (C).
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Oxford Autoimmune Neurology Group, Nuffield Department of R W e P

Clinical Neurosciences, University of Oxford, UK
A systematic review of the clinical features associated with ey oreene
. . ayn * Clinical Significance: The absence of identifiable « Systematic Literature Search of case reports, case series,
Seronegatlve autoimmune encephalltls. autoantibodies complicates the diagnosis, prognosis, cohort studies, and quasi-experimental studies published l
and management of patients with autoimmune between 2014-2024, focusing on adults diagnosed with
Mr Leonardo Di Cosmo is Currently a Medical Student at Humanitas encephalitis (AE). The seronegative group comprises 33— seronegative autoimmune encephalitis based on Graus criteria®. Reports assessed for eligibility
. ) ) ) . . . . 50% of all autoimmune encephalitis cases®. While the 3 . (n=67)
UanerSlty, Milan, where he is actlvely involved within projects and roles Graus criteria® provide a foundation for diagnosis, a more * Screening and Data Extraction were conducted by two
. . . e . i . i tailored guideline specific to seronegative cases would mdtependent reviewers, extracting data on clinical profiles and l
involving the neuroscientific field. He is currently the Seminar Director be impactful in both research and clinical practice, outcomes. _ (P —
of the Humanitas Neurological Society and leads a research grou + Additional Clinical Dat: btained f tients treated at 2 A .
J Y group » Therefore, our systematic review and meta-analysis aims John Radcliff Hosptal in Oxford to supplement the (terature ] | Cose Repors Sores includec:
. . .. . . . . . p pp £ (n = 40)
affiliated with the Mission Brain foundation. Prior to entering Medical to  evaluate the  clinical  characteristics, findings.
. .y - - . immunotherapeutic responses, and outcomes in
SChOOl' Leonardo DI Cosmo founded a non—proﬁt In the Phlllpplnes patients with seronegative autoimmune encephalitis (SN- « Statistical Analysis was performed using R (RStudio, version l
. - . . . AE), including those diagnosed with seronegative limbic 4.4.1). Descriptive statistics including means and medians were £3 N X
that worked alongside the Philippine General Hospital to provide encephalitis (LE)  ane antibody negative . probable calontatod ant comparative analyses such as ehi-squared tests, B | pevensioueee,
prosthetics and bone marrow transplants for paediatric patients in the autoimmune encephalitis (ANPRA). t-tests, and Mann-Whitney U tests were conducted where e
appropriate. A linear regression model was also generated to
oncology ward. He is committed to exploﬂng the field of research, to explore associations between clinical variables and outcomes.

date having interned at multiple cancer-immunology labs at Humanitas
University. Though only at the start of his medical career, he is a Visiting

Researcher at the Nuffield Neurological Clinic at Oxford University, SERO N EGATIVE AUTOI M M U N E ENCEPHAL'T'S
currently leading a first-of-its-kind systematic review exploring the CLINICAL PRESENTATION AND OUTCOMES

clinical presentation of seronegative encephalitis. Furthermore,
despite his relatively short time in the field of encephalitis, Leonardo of MRS Outcomea by Symptom.

Age-05  age-0502
Mole S0x=0363 Mol Sex=0756

is dedicated to continuing cultivating his knowledge and practice in B5e e ) R0 unny i
pursuit of making meaningful contributions to the field. T T S ST

Seizure (%) 50.8%(32)  511%(24)  50.0% (8)
Memory dysfunction (%) 85.7%(54)  89.4% (42) _75.0%(12)
) SB7%(37)  59.6%(28)  56.2% (9)
Mood-disorder Symptoms (%) 333%(21)  404%(19)  125%(2)
Psychosis (%) 222%(14)  234%(11)  188%(3)
) 333%(21)  298%(14)  438%(7)
Language problem (%) 27.0%(17)_191%(9) _ 50.0%(8)
Dyskinesia/dystonia (%) 17.5%(11)  14.9%(7)  25.0%(4)
Gait instability and ataxia (%) 143%(9)  106%(5)  25.0%(4)
Brainstem dysfunction (%) 79%(5) __ 85%(4) _ 62%(1)
Weakness (%) 63%(4) _ 85%(4) _ 00%(0)
First Line Immunotherapy (%) 95.2%(60)  93.6% (44) _100.0% (16)
VIG (%) 38.1%(24)  42.6% (200 25.0%(4)
Corticosteroids (%) 87.3%(55) _ 83.0%(39) _100.0% (16)
Plasmapheresis (%) US%(1)  149%()  25.0%(4)
Second Line Immunotherapy (%) 25.4%(16) _255%(12) _ 25.0%(4)
Rituximab (%) 17.5%(11)  149%(7)  25.0%(4)
%) 48%@)  00%(0)  62%(1)
FLIT CASE Scores (mean, median,n) 44,40 (46) 40,4.0(31) 5.1,4.0(15)
FLIT mRS Scores (mean, median, n) 26,20 (61) 2.6,20(46) 25,25 (15)
pHCAsE stcits (ita, mednuol. 20,1 5002) d/L06G) c43:408) Poychiatric u impai Language  Psychosis Dyskinesial Gait Instability Brainstem  Weakness.
Dyst

Memory
SLIT mRS Scores (mean, median, n) ~ 2.3,20(14) 21,20(11) 3.0,30(3) Dystunction. Symptoms ' ors - Problems Dystonia  and At un

Clinical and Paraclinical Characteristics Heat Map and Dendrogram of Clinical Presentation at Onset Distribution of mRS Outcomes by Symptom at Onset

This table presents a breakdown of the demographic characteristics of This heat map displays the constellation of clinical symptoms and diagnostic This bar chart shows the distribution of mRS outcomes post-first line immunotherapy (FLIT)
patients included in the review. It showcases the distribution of key findings in our patient sample at the time of initial presentation, including across the patients, relative to symptom presence at onset. This figure highlights which initial
variables encompassing clinical presentation between the two patient symptom profiles, MRI, EEG, FDG-PET, and CSF results. The dendrogram reveals symptoms are linked to more favorable or severe disability outcomes. However, frequencies
populations of seronegative limbic encephalitis (LE) and probable AE patterns in symptomatology that distinguish seronegative limbic encephalitis are unadjusted for the number of symptoms each patient experienced. Each variable
(ANPRA). Additionally, it presents descriptive analyses of post- (LE) from probable AE (ANPRA), offering insights into symptom groupings that underwent linear regression to normalize for patient age and sex.

immunotherapeutic patient outcomes, and respective uncorrected p may aid in diagnostic modelling.

values.

OXFORD
RESULTS

« Adichotomy in clinical presentation between the seronegative groups was observed: the ANPRA group exhibited a higher proportion of language deficits,
while the LE subgroup showed a higher proportion of mood disorder-related symptoms. Although these differences did not reach statistical significance,
they were marginally significant. Other discrepancies were noted, but none were statistically significant possibly due to imbalanced sample sizes.

Association between RAPID scores and mRS Outcomes 'ROC Curves for Model Comparison

The distribution of mRS outcomes by symptom revealed patients with brainstem dysfunction, gait instability and ataxia, and impaired consciousness
were associated with higher mRS scores , with a significant proportion having mRS 2 4. Mood disorders and psychosis were associated with more favorable
MRS outcomes, having the greatest proportion of MRS 1- 2. This result may derive from the mRS scale’s emphasis on physical disability, which may
underrepresent the impact of psychological symptoms such as mood disorder and psychosis. Memory dysfunction, psychiatric symptoms, and seizures
show a wider distribution across mRS scores, indicating variability in patient outcomes. This may be because these symptoms were the most frequently
represented, facilitating a more normalized distribution.

The proportion of poor mRS outcomes across RAPID scores shows a moderate distribution. Patients with a RAPID score of 0 mostly had favorable mRS
outcomes, while those with higher RAPID scores (especially 2 and 3-5) exhibited more severe disability or death (mRS 2 4). However, there are notable
exceptions to this distribution. RAPID = 1 had the greatest proportion of deaths (mRS = 6), and RAPID = 2 had the highest proportion of mRS 2 5. However,
it is important to ackowledge the significant heterogeneity between the size of each group, with most presenting with RAPID 0 - 1. This may be due to the
gaps in comprehensive reporting in case studies, as well as the limited amount of ANPRA cases in our population, which itself is a variable considered in
the RAPID score.

——  RAPID Model (AUC = 0.679)
— Proposed Model (AUC = 0.783)

The RAPID model showed moderate effectiveness in predicting patient outcomes (AUC = 0.679), and our proposed model demonstrated a higher

RAPID predictive accuracy in this specific cohort (AUC = 0.793). This result is expected given our model was developed and tested on the same dataset. It is also
) | e | oo A binomial generalized linear model (glm) analysis important to note that RAPID scores were based on mRS outcomes after 2-year follow-ups, whereas the follow-up time in our cohort was heterogeneous
atactory Seaes Epeetics (RSE) 25 fa2e- 142 was conducted to model the relationship between and often poorly reported. Additionally, our model focused on post-FLIT patients, while the RAPID model incorporated both post-FLIT and second-line

immunotherapy (SLIT) patients. Furthermore, in clinical practice, significant institutional variability exists in treatment protocols which were not adjusted
SEEGTOnS =60 Vears 265(053-7.89) representing the patient's clinical status after first- for in the model. Further validation in independent cohorts is necessary to confirm these findings, and strategies such as additional sub-group testing or
Probable AE (ANPRA) Subtype 219(063-823) line immunotherapy (FLIT). The binary outcome external validation using larger independent cohorts should be employed.
Infra-tentorium Involvement 0.62(0.07-5.89) measured the patient’s clinical
Delay of Immunotherapy > 1 month 4.38 (0.53 - 94.96) immunotherapy (FLIT), with sc i i r « In our proposed model severe disability at onset (OR = 4.27, p = 0.044) and being 260 years old at onset (OR = 4.25, p = 0.031) were the only statistically
outcomes and <3 indicating favorable ou .. significant markers for predicting poor outcomes (mRS 2 3). Mood disorder (OR = 0.14, p = 0.018), psychosis (OR = 0.13, p = 0.028) and corticosteroid use
Proposed Model (OR = 0.08, p = 0.029) showed protective effects. This protective effect from the presence of mood disorder and psychosis is unexpected, warranting a
Predictor of Poor Outcome (mRS23)  Odds Ratio (95% ) The RAPID mod{et, proposed by »Lee etal? further in.ves(\ga(i.an_ of potential confounding variables. Gait il ilit ia, i Bfu i .an_d.(he interval between symptom development
predictor of patient outcomes, includes five variables and hospital admission suggested trends towards poorer outcome, though they were not statistically significant.
AGe of Onsat 50 vears 42511151716 associated with poorer outcomes. This model was.
Severe Disgbiity at Onset (mk5 2 4) :f;::::f,:] applied to our cohort and compared to anoth
- de from our patient data. This enabl 0
o1 002 0 : identiy iscrapanciss n the predictors o clinical ACKNOWLEDGEMENTS GETTING INTOUCH

Gait Instabiity and Ataxia 264(043 - 17.45) < outcome between the two models A special thank you to Smaila Mulic, Adam Handel, Sophie @ leonardo.dicosmo@st.hunimed.eu
Ermistem Dysfinclion LC5(0-G140) Binks, the Autoimmune Encephalitis team at Nuffield adam.handel@ndcn.ox.ac.uk

symptom Development Prior to

1.01(1.00-1.02) 2 Department of Clinical Neurology as well as the John
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Introduction . Methods |

We analyzed an anonymized database of antibody test results
for surface antigens from the largest reference laboratory
“Invitro”, which collects samples from the territories of Russia,
Kazakhstan and Armenia for the period from 2019 to 2023. The
total number of patients tested over these years is 4,421, of
which 1,727 are men (41.0%) and 2,493 are women (59.1%).
The average age was 36.5 years (SD 22 years), with 27.7%
under 18 years old.

Institute of Higher Nervous Activity, Russian Academy of
Sciences, Moscow, Russia; Moscow Research and Clinical
Center for Neuropsychiatry, Moscow Healthcare Department,
Moscow, Russia.; Abu Dhabi Stem Cells Center, Abu Dhabi,

United Arab Emirates
Autoimmune encephalitis (AE) is a rare disease, the diagnosis of

Results of Testing the Populations of Russia, Kazakhstan, and which largely depends on the detection of specific antibodies in

Armenia for Autoimmune Encephalitis Markers from 2019 to the blood and cerebrospinal fluid (1). The hypothesis of our
2023 study was that increasing the availability of testing would lead

to higher detection rates of AE.
Dr Lev Brylev is a neurologist trained in Moscow, Russia. He has been

the head of the Neurology Department in Buyanov city hospital for
almost 10 years (from 2012 till 2022). During his work in this position
his department became a reference centre for patients with multiple
sclerosis, neuromyelitis optica and autoimmune encephalitis. Now
he has moved to Abu Dhabi and works as consultant neurologist in
ADSCC.

The average age of patients with positive In the group of patients positive for LGI1 in An analysis was conducted on a group of
tests was 26.43 years (SD 15.95); 54 were blood or cerebrospinal fluid, the average age patients who had both blood and
men (26.9%) and 147 were women was 50.8 years (SD 19.4), with 55% being cerebrospinal fluid tests for NMDA
(73.1%), with 45.3% under 18. The women. Patients positive for NMDA-R in antibodies. The group included 835 people.
positive group had a lower age and a cerebrospinal fluid had an average age of Of the 45 patients with a positive blood test,

higher proportion of women compared to
whole tested group. The number of tests
and positive results is shown in Table 1,
with the highest positive rates for NMDAR
and LGI1 antibody tests.

18.4 years (SD 12.1), with 81.5% being
women.

When evaluating the annual proportion of
positive NMDA-R antibody tests, an increase
in the number of tests and a decrease in the

37 also had a positive cerebrospinal fluid
test. Additionally, 24 patients had a positive
cerebrospinal fluid test despite a negative
blood test (Figure 1). This highlights the
importance of performing cerebrospinal fluid

Tested | Positive proportion of positive results in both blood analysis regardless of the blood test result.

AMPA1R_CSF 978 1 and cerebrospinal fluid is notable (Table 2).
AMPAIR_S 1604 0 S
AMPA2R CSF | 977 0 2019|2020 2021 | 2022|2023

— = Double positives
AMPA2R_S 1604 3 Totaln NMDAR_CSF | 112 | 243 | 316 | 423 | 477
CASPR_CSF 1063 0 Positive NMIDAR_CSF| 13 | 22 | 21 | 17 | 22 .:é)rs:utrlr:le only in
CASPR_S 1063 4 Positive (%) 10,4| 83 | 6,2 | 3,8 | 4,4 " (’;‘;‘“w Slir
GABAR_CSF 1879 2 Table 2. Proportion of positive tests from 2019 to
GABAR_S 977 2 2023
NMDAR_CSF 1571 95 With time, the proportion of patients
NMDAR_S 3616 | 125 undergoing paired blood and cerebrospinal
LGI1-CSF 1571 10 fluid tests has increased, but the proportion - -
LGI1-S 1130 29 of patients with double positive results in :=r|]§:;e5)1. b AR S T 0Tl e B

both blood and cerebrospinal fluid has also
decreased. This indicates increased
awareness among specialists and improved
test availability.

_______ Discussion References

The highest number of positive results was obtained from tests 1. Graus F. et al. A clinical approach to diagnosis of autoimmune encephalitis. Lancet
_ 7 E g Neurol. 2016 Apr;15(4):391-404.

for: I_\IMDA R _and LGfIl receptor antlbodles, which supp9rts 2. Kunchok A. et al. Autoimmune/Paraneoplastic Encephalitis Antibody Biomarkers:
existing data in the literature (2). When resources are limited Frequency, Age, and Sex Associations. Mayo Clin Proc. 2022 Mar;97(3):547-559.
and other clinical data are Iacking these tests should be 3. Gresa-Arribas N. et al. Antibody titres at diagnosis and during follow-up of anti-NMDA

... . ’ .. receptor encephalitis: a retrospective study. Lancet Neurol. 2014 Feb;13(2):167-77.
prioritized for suspected autoimmune encephalitis. It should be
noted that the population of patients with a positive LGI1 test is
significantly older than those with a positive NMDA-R antibody *Contact info: lev.brylev@adscc.ae
test. As previously reported (3) for autoimmune encephalitis
with NMDA receptor antibodies, cerebrospinal fluid analysis
significantly increases the likelihood of a positive test result,
regardless of the blood test result.

Table 1. Number of positive tests (S-serum, CSF
—cerebrospinal fluid)

INVITRO
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Clinical spectrum and outcomes of cerebellar ataxia associated
with glutamic acid decarboxylase antibodies

Background: The clinical characteristics and long-term outcomes of patients with cerebellar ataxia and antibodies against the glutamic acid decarboxylase isoform 65 (GAD-Abs) are not well known.

Methods: This retrospective cohort study examined the clinical features and progression of patients with cerebellar ataxia and GAD65-Abs (GAD-CA) identified in the French Reference Centre on

Dr Marie Benaiteau is a neu ro[og ist Working at Professor Honnorat's Paraneoplastic Neurological Syndromes and Autoimmune Encephalitis between January 1998 and December 2023.
French National Reference Centre for Autoimmune Encephalitis and Results:
A Table 1 Patien characteRsics 249
H 1 H Patients with
Paraneoplastic Neurological Syndromes, in Lyon. nifed o33 =
ical syndrome “Yoats of follow=up mediian (min-max) 00
unknown (=25) Age of onses, years mean 58.0(+12)
Ot neclogi A ———
yndrome not associated
GAD-Abs related neurological Syndrome not assoct Cancer 14(14.7%)
with GAD-Abs! (n=22)
syndrome (n=307) Breast 6(63%)
ype of onses:
Acute (< or = 7 days) 23/80 (28.8%)
[ [ | 1 Subacute (> 7 days — 3 months) 19/80 (23.8%)
Stiff-person syndrome L ™ ch 3 month: 38/80 (47.5%)
(@=54) Cerebellar atexia Eplepsy (r=32) Limbic encephalitis ronic (>3 months) /80 (47.5%)
o5 (@=117) epsy (n=119) Unknown 15 (15.8%)
=3 pre-onset 18/66 (27.3%)
Diagrosic delay inmonths mecian (min-max)
Unknown 10
Excluded (2=22): Therapeti defayin months mecion (min-mox)
>2 antineuronal antibodies (n=3)} Unkown %
E;a__r;;)ellar ataxia due to other cause* Gait a8 o1 (95.8%)
[~ patient residing abroad (n=5) “Limb atwda 8t anset 75 (78.9%)
no sample available for testing (n=6) Octlar movemen abnormelities at onset 62(65.3%)
<18 years® (n=1) Dysafthria & onses 53 (55.8%)
lack of data (n=2) Diplapia-at onget 31(32.6%)
Swillowing problerrs at onset 17 (17.9%)
Cogiive decling at ny point
Patients included in ‘Behavioural prioblems at anypoint 10 (10.5%)
study (n=95) ~Pyychiatric problerms &t any-point 25 (29.5%)
et s
Figure 1 Study flowchart. Diabetes mellitus type 1/LADA 30(31.6%)
(1) Neuromyelitis optica (n = 1), neuropathy (n=6), tor dr (n=1), =1), pe =2), idis
HaNDL syndrome n = 1), diplopia without other cerabellar symptoms (n - 1), rogressive palsey (n = 1), unspecified y = 1), Lewy-body Autoimmune dysthyroidism 35(36.8%)
dementia (n = 1), myelopathy (n=2), stroke (n = 1), Alzheimer's disease (n = 1), patient had for the other two patients anti-GlyR antibodies Pernicious anemia 8(8.4%)
Were ot tested. (3) anti-GABADF (n - 1), ant-CV2 (1 = 1), anti-CASPR2 + ant-LGIL.(n = 1), (n=1), SETX gene . SCA type 2 (1= 1), CANVAS 0
=1). (5) A boy of 9 months old at onset of sympt a IPEX syndrome. Other 18(18.9%)
Rarmily history of autoimerne disease
Inflammetory of the firgs 38 snsfysed 59/89 (66.3%)
- ocs 48/89 (53.9%)
Pleocytosis 21/89 (23.6%)
Carebellar atropby on MRL 28/88 (31.8%)
_ 12 Inflammatory hypetintentities oo MRT 13/88 (14.8%)
i’ n 1" mww 81/91 (89%)
5 10 Intravenous immunoglobulins 78 (85.7%)
4 Corticosteroids 37 (40.7%)
E - wm““ 57/91 (62.6%)
g 7 Rituximab 46 (50.5%)
3 6 6
5 5 s s Cyclophosphamide 38(41.7%)
K 5. Azathioprine 13 (14.3%)
2 § & Mycophenolic acid 3(3.3%)
8
2 2 st Sollow-up,months median (min-max) 51(1-286)
Increased mRS (worsening) 37/89 (41.6%)
0
17mmmm Swallowing problems . Death 11(11.6%)
31 I— Diplopia Stable mRS (stability) 29/89 (32.6%)
53 I— Dysarthria Decreased mRS (improvement) 23/89 (25.8%)
Eye movement Unknown 6
75 I Limb ataxia { I I .
Rl — Gait ataxia .
100 75 50 75 0 0ther autoimmune diseases: systemic lupus erythematosus (n = 1), cutaneous lupus (n=1), vitiligo (n=2),
Number of patients myasthenia (n = 1), autoimmune neutropenia (n = 1), unspecified polyarthritis (n = 1), neurosarcoidosis ), lichen sclerosus (n = 1),
eosinophilic granulomatosis with polyangitis (n = 1), rheumatoid arthritis (n = 2), autoimmune hepatitis (n = 1), ANCA vasculits (n = 1),
Figure 2 Upset plot showing the overlap of different cerebellar symptoms at onset. latent adrenal insuffciency (n = 1), Sj6gren’s syndrome (n = 1), Celiac’s disease (n = 1), psoriatic arthritis (1 = 1.

At last visit (median follow-up, 5 years; range, 0-24), 60/89
patients (67.4%) had a mRS score 23.

100%
* No clinical, CSF or MRI features or immunoactive
Cerebellar ataxia \ treatment were significantly associated with
56 (59 %) [ \ 75% mRS
, - outcome.

) 6
i :
£ i * However, patients with a mRS 23 at baseline more
2 50% 3 often present with an acute or subacute onset (63%
2 2 versus 37,5%, p=0.079, Chi2 test).
©
o L]

25% | ]o * Patients with a mRS 23 6 months after the
immunologic therapy have a longer diagnostic delay
than the rest of the cohort (median 12 months

9
0% versus 0.5 months, p=0.074 Wilcoxon test).
<
Figure 3 Venn-diagram of the overlap between GAD-Antibodies-spectrum disorders. Figure 4 Evolution of modified Rankin Scale (mRS) at diagnosis, at the peak of the disease, and last follow-up (n=89).

Conclusion : GAD-CA affects mostly middle-aged women with comorbid autoimmunity and remains a highly disabling disease. The variable mode of onset and
inconstant CSF inflammation may explain the considerable diagnostic delay. Cognitive decline is observed in 40% of patients, warranting specific monitoring.

40 ENCEPHALITIS 2024 Some patients with GAD-CA may responds to treatment. Large, prospective studies are needed to identify factors associated with disease activity.
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Serological and functional characterization of a cohort of

patients with Seronegative Autoimmune encephalitis

Marta Mota, Msc is a second-year student at the master’s program Introduction dy Design & Clinical Coho
in Cellular and Molecular Biology at the University of Coimbra. Her
master's p!’OjeCt fo.cuses on the pathf)_physwloglcal mechanisms of « In recent years, research in the field of autoimmune encephalitis
Seronegative Autoimmune Encephalitis. (AIE) has grown exponentially, and that led to the discovery of a e

Recruitment

Establishment of an SAE Cohort according with the
International Clinical Diagnostic Criteria [3,4]

N

Research
Laboratory

tpigd
1

Cohort Sereering

Functional Effects of the SAE samples

Clinical Centers Cohort using Microelectrode Arrays (MEAS)

multitude of different antigenic targets. [1]

« Nevertheless, there are some patients with the same clinical
manifestations of AIE but lacking detectable autoantibodies in
their serum or cerebrospinal fluid (CSF).

Clinical Evaluation
reviewss by twonewrlogists with
‘parice n thedognoss of AE|

.e
« This condition is designated as Seronegative Autoimmune

Encephalitis (SAE), or antibody-negative AIE. [2]

L
Collection of Serum/CSF.

Immunocytochemistry

« Agreement to partcpate

© Awaiting reply
a A . . |‘> Recruitment of patients with
Is SAE caused by autoantibodies to yet unknown antigenic suspicion of SAE (n=27)

targets or is it triggered by other pathophysiological

« Definite Autoimmune Limbic Encephalitis (n=4)

« Autoantibody - Negative but probable Autoimmune
Encephalitis (n=10)

« Exclusion due to non-compliance with criteria (n=4)

« Clinical Criteria under review (n=9)

Demographic Data
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upon exposure of murine cortical neurons to 2/20 patients from the SAE cohort (SAE14 and SAE18)
sera from the SAE cohort vs HC sera. versus HC sera. The remainder of the cohort showed no

. . L. . . . . differences from HC sera (illustrative example, SAE 18);
2 patients with SAE clinical criteria had antibodies  One patient (SAE14) had antibodies towards unknown

targets on TBAs.
detectable by TBA

Discussion/Conclusion References

« Thus far, our data does not support the presence of a factor in serum, namely

o . L - . X [1] Dalmau, 1. (2016). NMDA receptor tis and other antibody-mediated disorders of the synapse. https://www.neurology.org
autoa nthOdles' e5a pathogenlc meChanlsm i the ma]orlty Of patlents Wlth SAE. [2] Lee, W.-J., Lee, H.-S., Kim, D.-Y., Lee, H.-S., Moon, J., Park, K-, Lee, S. K., Chu, K., & Lee, S.-T. (2022). Seronegative autoimmune encephalitis:
« 2/23 patients (<10%) had antibodies detectable by traditional TBAs. 2/20 clinical characteristics and factors associated with outcomes. In Brain (Vol. 145, Issue 10, pp. 3509-3521). Oxford University Press.

(3] Dalmau, J., & Graus, F. (2023). Personal View Diagnostic criteria for autoimmune encephalitis: utility and pitfalls for antibody-negative
disease (Vol. 22). www.thelancet.com/neurology
cortical neuronal cultures. These are candidates for future antigen discovery_ [4] Graus, F., Titulaer, M. J., Balu, R., Benseler, S., Bien, C. G., Cellucci, T, Cortese, I, Dale, R. C., Gelfand, J. M., Geschwind, M., Glaser, C. A.,

will | he off ; § . h | ¢ Honnorat, J., Hoftberger, R., lizuka, T., Irani, S. R., Lancaster, E., Leypoldt, F., Priiss, H., Rae-Grant, A., ... Dalmau, J. (2016, April 1). A clinical
« Future work will explore the effects of CSF from SAE patients and the relevance o approach to diagnosis of autoimmune encephalitis. The Lancet Neurology, 15(4), 391-404. https://doi.org/10.1016/51474-4422(15)00401-9
other cell populations in this in vitro setting.

patient’s sera (10%) had an electrophysiological functional effect on rodent

* - UNITED study group: Ana Luisa Sousa, CHEDV; Francisco Bernardo, CHUA; Esmeralda Neves, CHUDSA; Paula Carneiro CHUDSA; Catia Morais, CHUDSA; Raquel Samdes, CHUDSA; Sonia Figueiroa, CHUDSA; Andreia Costa, CHUSJ; Joana Guimaraes, CHUSJ; Ana Sofia Correia, CHLO; Joana Morgado, CHBA; Inés
Bras Marques, H.Luz; Vania Almeida, HVFX; Armando Morganho, H. Funchal; Filipa Sousa, HEB; Sofia Duarte, H. D. Estefania; Margarida Calejo, ULSM; Renata Silva, ULSAM;

Fuxbacio

42 ENCEPHALITIS 2024 This work received financial support from the Bolsa Pereira Monteiro 2022, from Sociedade Portuguesa de Neurologia, and from the Bolsa de Doutoramento Nuno Grande, from ICBAS-School of Medicine and Biomedical Sciences e Fundacio BIAL. P Za Bed

logia

PORTO
Oz




UNIVERSITA Isolated neuropathic pain in CASPR2 antibodies

DEGLI STUDI

FIRENZE - gpectrum disease: case report and systematic review

Sara Cornacchini’, Massimiliano Ugo Verza', Mattia Schiavolin', Antonio Lotti', Antonio FarinaZ3, Deborah Leccese', Alessandro Barilaro?, Luca Massacesi'4, Valentina Damato'#

1 Department of Neurosciences Drugs and Child Health, University of Florence (Firenze); 2 Reference Centre for Paraneoplastic Neurological Syndromes and Autoimmune Encephalitis, Hospices Civils de Lyon, Neurological Hospital, Bron, France
3 MeLis, UCBL-CNRS UMR 5284, INSERM U1314, Université Claude Bernard Lyon 1, Lyon, France

D r M a ssi m i lia no U g o Ve rza 4 Department of Neurology 2, Careggi University Hospital (Firenze)

Contact: sara.cornacchi

Department of Neurosciences, Psychology, Drugs Research and
Child Health (NEUROFARBA), University of Florence, Florence,

Ital
y The spectrum of clinical features associated with contactin-associated protein-like 2 (CASPR2) antibodies includes acquired neuromyotonia, limbic encephalitis and Morvan
A s . . syndrome. In this context, neuropathic pain has increasingly been reported as a feature of CASPR2 antibody spectrum disease, though data on its characteristics and
Isolated neuropathlc painin CASPR2 antibodies SpeCtrum prognosis remain limited. Here, we describe a patient with isolated neuropathic pain associated to CASPR2 antibodies and report the results from a literature review of
disease: case report and systematic review similar cases to better define this unusual association.
Dr Massimiliano is currently working as Neurology resident at AOUC CASE PRESENTATION
Ca reggl, Florence, where he is interested in antlbOdy-medlated A 64-year-old male patient presented with rapidly progressive burning and tingling pain in his lower limbs. Neurological examination and electroneurography were normal, but
neurological conditions, with particular focus on Myasthenia Gravis a skin biopsy indicated small fiber neuropathy (3.24 IEFN/mm - normal range > 3.50 I[EFN/mm). Diagnostic assessments for neuropathic pain revealed DN4 score of 4,
dA . E haliti PROMIS-PI score of 40, and EQ-5D-5L score of 20. Screening for neural antibodies led to the identification of CASPR2 antibodies in both CSF (1:2 dilution) and serum (1:100
an utoimmune Encephalitis. dilution) samples by fixed and live cell-based assays. Brain MRI and electroencephalogram were unremarkable. Treatment with oral corticosteroids and gabapentin resulted

in partial improvement, while the administration of rituximab as second-line treatment led to complete remission. At 19-month follow-up, the patient was asymptomatic, with
improved clinical scores (DN4=0, PROMIS-PI=9, EQ-5D-5L=6), a skin biopsy was repeated resulting with 3.25 IEFN/mm
The patient's clinical history is summarized in the following timeline. [Figure 1]

[Figure 1]: Timeline of patient medical events.

. Partial symptoms’ regression
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Muscle pain Initiation of symptomatic therapy with 4
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feet and !Imn in lower Increase in the intensity of burning paine Prednisone 1 gx 2 administrations 15 days apart DN4=0
ity Jan 2023 75 mg/day orally Start of corticosteroid tapering bE:{iSniZt::;;E ;:fhn:: Insi r;\ f:ler PROMIS-PI=9
Nov 2022 First Neurological evaluation Mar 2023 Jun 2023 physical activity EQSD-5L=6
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| | | | | |
T T T T T >
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Mirapexin CASPR2 in serum and CSF. DN4=4 At
Discontinued due to # Gheskandabidamen CTnde PROMIS-PI=40
ineffectiveness and EQ-5D-5L.=20

[Figure 2]: Distribution of patients with pain

LITERATURE REVIEW Isolated pain, 16 (7,5%)

Literature research was performed on PubMed and EMBASE with the following search query: ["“CASPR2” OR “VGKC"] AND
[‘neuropathy” OR “pain”]. The review was registered on PROSPERO and the PRISMA reporting guidelines were applied.
Criteria of exclusions were: non original articles, editorials or conference abstract, articles text not available in English and
animal studies. At the end of the review process 43 articles were kept for data extrapolation and analysis.

Pain in the context of
RESULTS the disease, 197 (92,5%)
The literature review identified 213 patients with CASPR2 antibodies and neuropathic pain. Neuropathic pain was often

reported in association with other neurological symptoms of CASPR2 spectrum disease [Table 1], while isolated pain was [Table 1: Sympt ated with pai
described in only 16/213 (7,5%) cases [Figure 2]. Pain was typically severe and had the main following characteristics: able 11: symptoms assoclated with pain

distal burning pain (48,9% and as in our patient), widespread pain with myalgia and cramps (21,4%), and severe back pain

radigtinq to t'he legs (9%) '[Fig'ure 2B]. Dysautonomic tests and skin biopsy were repor'ted in‘19/213 and could detect small Morvan syndrome 76 (62,8%)
nociceptive fiber dysfunction in 16/19 [Table 2]. Data on treatment response were available in only 100/213 cases, showing Neuromyotonia 15(12,5%)
complete or partial improvements of pain after immunotherapy in 82,1% of cases, though long-term immunotherapy or Isaac's syndrome 8(65%)
symptomatic medications are often required [Figure 4]. Objective clinical scales to measure outcomes were applied central tem ol . 17(1'4%)
only in 14/43 studies, and they were mostly Modefied Rankin Scale and Numeric Rating Scale for pain. e: e Ceen e
Other 5(4,1%,
ENG/EMG (71) Immune-therapy (84 patients) Symptomatic therapy (48 patients)
oistl buning pain | ' ¢c%) | Normal 12 .
Neuromyotonia or peripheral nerve 38 40 >
Widespread pain with myalgia and cramps | NN = .+ hyperexcitability B,
Other aspecific alterations 21 30
N 25
Severe back pain radiating to the legs [N 13 (%) Dysautonomic test or skin biopsy (19) . 22
Normal 3 - 5 17
Other type of pain 17(11,7%) Abnormal 16 10 9
CASPR2 antibodies essay of CSF (30) 5
More than one phenotype 13 (9%) Negative 14 0
Complete Partial Noresponse  Complete Partial No response
Positive 16 response  response response  response
[Figure 3]: Pain phenotype at presentation [Table 2]: Test performed at diagnosis [Figure 4]: Therapy response

DISCUSSION AND CONCLUSION

Neuropathic pain appears to be a specific and relevant symptom in CASPR2 disease and, although rare, can be the solely clinical feature of the disease. Testing for CASPR2 antibodies
should be included in the screening of patients with small fiber neuropathy as in these cases prompt immunotherapy is highly effective.
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Building on her Biomedical Science degree from Kingston University
in London, Miss Milene Hamdani cultivated a profound passion for
scientific innovation and research. This drive led her to gain valuable
experience in the biopharmaceutical industry. Subsequently, she was
fortunate to secure a place at the University of Liverpool Medical
School. Currently in her third year, she has developed a keen interest
in neurological pathology and research. The diverse aetiology

and complexity of encephalitis particularly captured my attention,
prompting her to undertake a research project at the Walton Centre
in Liverpool. This project focuses on characterizing adult patients with
autoimmune encephalitis at this Tertiary Neurological Centre in the
Northwest of England. She is optimistic that this research will provide
deeper insights into the diagnostic and therapeutic implications of
autoimmune encephalitis.

A Retrospective Observational Study: Characterising Adult
Patients with Autoimmune Encephalitis at a
Tertiary Neurology Centre

Milene Hamdani, Dr. Yun Huang, Professor Michael D Benedict

- : = S o
Encephalitis is a severe inflammatory brain disorder caused by infectious and autoimmune
aetiologies. While 40% of cases are of viral and idiopathic causes, 20% are attributed to
immune origins where paraneoplastic sources are most common [1].
Autoimmune encephalitis encompasses a group of illnesses with varying pathophysiology
marked by symptoms of limbic and extra-limbic debilitation [1]. It presents sub acutely with
memory, cognition and behavioural deficits, psychiatric symptoms without fever or CSF
pleocytosis, ensued by decreased consciousness and possibly coma [1, 2, 3].
Diagnosis has proven as challenging due to overlapping features of clinical presentation,
laboratory and imaging findings between viral and autoimmune encephalitis [4]. While MRI
and EEG prove useful to exclude other differentials and to manage seizures, no imaging
methods are specific than the presence of neuronal antibodies for seropositive encephalitis
[1]. Seronegative encephalitis heavily relies on the Graus Criteria for a diagnosis.
This research aims to identify the prevalence of patients admitted with seropositive and
seronegative autoimmune encephalitis to better guide diagnosis and management.

himhamda@liverpool.ac.uk
yun.huang@liverpool.ac.uk
benmic@liverpool.ac.uk

Methods

A retrospective analysis was conducted on 92 patients using the EP2 database at the
Walton Centre. These patients were residing in the North West of England and were
either assessed or admitted at a secondary centre and later referred to the Walton
Centre. Patients were categorised into three groups: seropositive, seronegative and
negative controls who had another diagnosis.

Data Collected and Analysed:

. Demographic information

. Clinical presentation and history of tumours

. Laboratory findings (CSF analysis, autoantibody testing, sodium levels)

. Neuroimaging (MRI) and Electroencephalogram (EEG)

. Treatment options (Steroids, IVIg, plasma exchange or immunosuppressants)

. Glasgow Outcome Scale (GOS)

All data was non-parametric and statistical analysis using Kruskal-Wallis H test and

Chi-squared test was performed.

Differences in age showed no statistical significance (p = 0.376).

Seizures, altered mental status and confusion were prominent symptoms in both
seronegative and seropositive cohorts. The negative cohort mostly had seizures, short term
memory loss and movement disorders. Statistical significance across all three groups was
found in patients presenting with fever, psychiatric disturbances, confusion, ataxia and signs
of a movement disorder.

In the seropositive group, two patients had small cell lung cancer (SCLC) and one with
thyroid cancer. There were no tumours diagnosed in the seronegative group. The negative
cohort had one patient with a pseudo-inflammatory tumour, and another had a brain tumour.

Raised protein concentrations were mostly elevated in the negative group (41.3%, 18%
and 15% in the control, seropositive and seronegative groups, respectively).

Oligoclonal bands were present in positive anti-NMDAR, LGI1 and GABA(b). No Type 2
bands were found in patients with IGI1 and seronegative encephalitis. There was no
statistical significance of their presence across all three groups.

MRI showed hippocampal hyperintensities with volume loss and swelling limited to 1GI1.
Hyponatraemia was largely found in IGI1 antibodies (57%) and in only one patient with
seronegative encephalitis.

Autoantibodies were predominantly found in seropositive encephalitis. Most patients had

LGI1 followed by NMDAR and GABA(b) antibodies. ANA was the sole antibody found in
seronegative encephalitis, but with equal amounts across seropositive and seronegative
groups. Most cases were in the negative group. LGI1 mostly presented with confusion,
altered mental status, short term memory loss and seizures in comparison to other antibodies.
Confusion, followed by seizures and altered mental status were dominant features of
anti-NMDAR and focal neurology was not seen in any other antibody findings than NMDAR.

Steroids were more commonly used for seronegative encephalitis (85%) than seropositive
encephalitis (66%) and 1VIg. GOS showed no statistical difference (p = 0.364).

Early clinical presentation can aid diagnosis. Anti-NMDAR encephalitis typically presents
with confusion, altered mental status, and seizures. IGI1 presents similarly but no
abnormalities in movement were found as per previous studies. Psychiatric changes with
GABA(b) were less prominent, potentially due to low case numbers.

Oligoclonal bands and raised CSF protein were not helpful. Hyponatremia may differentiate
seropositive and seronegative encephalitis. ANA may be a non-specific marker for
autoimmune encephalitis, as it was present across all groups. MRI findings aligned with the
Graus Criteria for seronegative encephalitis, though CSF pleocytosis data was insufficient.

No significant differences were found in GOS between seropositive and seronegative
cohorts, suggesting similar clinical courses and treatment responses.

Table 1. Analysis of demographics and presenting symptoms.

Seropositive | Seronegative Control ‘ P
(N =44) (N =20) (N=29) | value
De
Age, years (IQR) 66.50 (54.50, | 68.50(54.00, | 60(47.00, [ 0.376
74.00) 7475) 7150)

Male, n (%) 27 (61.4) 9 (45.0) 14(48.3) | 0369
Clinical F tion on ission, N (%)
Fever 1(2.3) 3(15.0) 0 0.026
Seizures 20(45.5) 13 (65.0) 11(37.9) | 0.166
Short-term memory loss 16 (36.4) 9 (45.0) 11(414) | 0789
Psychiatric symptoms. 9(20.5) 10 (50.0) 2(6.9) 0.002
Altered mental status 24 (54.5) 12 (60.0) 3(10.3) | <0.001
Confusion 24 (54.5) 16 (80.0) 8(276) | 0001
Language problems 10(22.7) 7(35.0) 8(27.6) 0.587
Movement disorder 7(15.9) 8 (40.0) 12(414) | 0030
Ataxia 4(9.1) 2(10.0) 10(345) | 0012
Bilateral external 0 1(5.0) 2(69) 0232
ophthalmoplegia
Past Medical History
Depression | 0 | 5 ‘ 4 | NIA
Psychosis | 0 | 0 [ [

NMDAR ©LGH = CASPRZ mGABA() =VGKC
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Figure 1. Proportion of antibody positive patients presenting with particular symptoms (%)

Conclusion

This report has shown clear differences in symptoms between seropositive and

seronegative encephalitis compared to reported literature. While the gross findings of
seronegative encephalitis fall in line with the 2016 Graus Criteria guidelines, they are
specific, thus adjustments may be required for subpopulation groups living in the North
West of England.
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AIM OF THE STUDY

To investigate the epidemiology and clinical features of antibody-positive autoimmune encephalitis (AE) and its mimics in the province of
Verona, Italy.

MATERIALS AND METHODS
. . . . NEURAL SURFACE ANTIBODIES TO
We retrf)spectlvel){ selected patients rf33|d|ng in t'he province of Verona ANTIBODIES INTRACELLULAR ANTIGENS
at the time of testing, referred for antibody testing for suspected AE
to our Neuropathology Laboratory from January, 15t 2020 to ") NMDAR n=2 R
December, 315t 2023. S Yrd@ LGIMn=3 S R4
““*lr4 CASPR2n=1 SO GAD-65 n=1
All patients fulfilling 2016 criteria for “possible AE”, “definite AE”, H CASPR2 and LGI1 n=1 ‘ amphiphisin n=1
“definite limbic encephalitis”, and “antibody negative but probable AE” GABAaR n=1 Hu n=1
were included. Clinical and paraclinical data were collected. 4 mGLuR1-like IHC patternn=1 || titin and CV2 n=1

Cases were reviewed and classified as AE or as mimics under the r{& MOG n=1 /N
supervision of a neurologist with experience in autoimmune o
encephalitis. ISTAT population data were used to estimate the
incidence of AE and its mimics (population: 926.497 inhabitants)

Figure 1 - Proportion of antibody types in the studied cohort

UNITED
KINGDOM
NETHERLANDS

CLINICAL RESULTS o et
A total of 330 patients were identified during the study period and 92 - ! e g N T et
of them fulfilled criteria for “possible AE “® and were thus included >
for further analysis. | | seam consicn
Among those patients, representing potential mimics of AE, final
diagnoses were inflammatory (n=24, 26.1%), epileptic (n=23, 25%),
infectious (n=18, 19.6%), neurodegenerative (n=9, 9.8%) and
neoplastic (n=7, 7.6%) conditions. Less represented phenotypes were \;,ERF::;II\II'XCIFr:L':I P?F?EVI\:?(C):I/E-\?\J?)F FRANCE?
i = 0 = 0 i = s 2016-2018
;n;aﬁ/abohc (n=4, 4.3%), vascular (n=4, 4.3%) and rheumatologic (n=1, 20202023 TREVISO, ITALY" 3.6 casee/milion/
1%). 3.8 cases/million/ 2013-2018 year
Additionally, “Definite AE” was diagnosed in 14 patients, all antibody- year 1.54 cases/milion/ year
positive and with consistent clinical phenotype (Figure 1). Figure 2 - Comparison of estimated incidence of antibody-positive AE in previous studies.
m INFLAMMATORY, 6.5 cases EPIDEMIOLOGICAL RESULTS
EPILEPTIC, 6.2 X L . . .
" cases We observed that the estimated incidence of antibody-positive AE in
INFECTIOUS, 4.9 cases the province of Verona was 3.8 cases/1.000.000 inhabitants/year,
B NEURODEGENERATIVE, 2.4 cases which was comparable with previous studies reporting the
m NEOPLASTIC, 1.9 cases epidemiology of AE (Figure 2).
W METABOLIC, 1.1 cases Estimated incidence for the different AE mimics is reported Figure 3.
VASCULAR, 1.1 cases Other inflammatory CNS disorders and epilepsy were the most
PSYCHIATRIC, 0.5 cases frequently encountered mimics. Overall, the incidence of all AE

mimics was 24.9 cases/1.000.000 inhabitants/year.

RHEUMATOLOGIC, 0.3 cases
Figure 3 - Final diagnosis in patients fulfilling criteria for possible AE and estimated incidence (nr of cases/million/year)

CONCLUSIONS

Our study suggests that, on an epidemiological basis, potential AE mimics are 6 times more frequent than true cases of AE, prompting caution in
the diagnosis of AE and strict exclusion of other causes.

The alternative diagnoses of potential mimics were different from those reported in previous literature*5, reflecting significant differences in study
population and design (retrospective studies from reference centers versus population-based studies).

The similar incidence of AE in our study compared to the literature suggests that our findings may be generalizable, however further studies are
needed to confirm our findings.
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Bacteriophage-encoded endolysins as innovative antimicrobials for

the future treatment of pneumococcal meningoencephalitis

Niels Vander Elst!, Lisa Knorr', Miguel T. Vian', Anders P. Hdkansson? and Federico lovino'

'Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden.
2Department of Translational Medicine, Faculty of Medicine, Lunds Universitet, Malmo, Sweden.

Conclusions Methods

+ Endolysins CPL-1 and CPL-7s display high killing efficacy Two endolysins, CPL-1 and CPL-7s, chosen for their dimeric
against a broad panel of Streptococcus pneumoniae and monomeric characteristics respectively, were tested
isolates, including penicillin-resistant strains, all originating using enzyme-specific assays against a diverse panel of

from patients with pneumococcal invasive disease. clinical strains, including antibiotic-resistant isolates. SH-
- The endolysin killing activity is retained in human SY5Y neuroblastoma cells were differentiated into mature

cerebrospinal fluid and blood. neurons, infected and treated with endolysin, while kinetically
* Endolysins kill penicillin-resistant pneumococci in the e it lemstierel greviln (b pEiing) el eell ceeiln oy

resence of neuronal-like cells and mitigate neurotoxicit measuring lactate dehydrogenase levels in cell culture
P 8 W supernatant).

Introduction

What is pneumococcal meningoencephalitis and how can endolysins
help?

Results

In enzyme-specific assays, the CPL-1 and CPL-7s endolysins
displayed lytic activity against all tested pneumococcal

isolates, with CPL-1 outperforming CPL-7s.
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CPL-1 endolysin kills penicillin-resistant pneumococci in the
Pneumococci can enter the brain, meninges and other areas of the human body following presence of neuronal-like cells and mltlgates neurOtOXIClty'
bacteremia that originates from the respiratory tract. / The action of endolysins in a ‘lysis-
from-within’ versus ‘lysis-from-without’ scenario is demonstrated. Bacteriophages employ
endolysins at the end of their lytic replication cycle to release newly assembled viral
particles from the infected host, causing ‘lysis-from-within’. In the ‘lysis-from-without’
scenario, the endolysin gene is cloned in a vector, after which the endolysin is expressed and
purified. In the case of Gram-positive pathogens, the purified endolysin retains its
functionality when applied externally to the targeted pathogen (created with
https://biorender.com/).
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Bacterial meningoencephalitis, a severe infection of the brain and on
meninges, is primarily caused by Streptococcus pneumoniae. It is S S S AR
a major global health concern, especially in children, that often UL UL LD
results in high mortality and lifelong neurological damage. With
antimicrobial resistance on the rise, attention has turned to
innovative  approaches like endolysins derived from
bacteriophages. These enzymes degrade bacterial cell walls,
offering a promising alternative for combating antimicrobial
resistant infections.

applications in (veterinary) medicine and beyond. Dr. Vander Elst earned a
dual PhD in Biotechnology and Veterinary Medicine that was jointly
awarded by Ghent University and KU Leuven, Belgium. During his doctoral
research, he spent a significant amount of time working on endolysins at
the Institute for Bioscience and Biotechnology Research (IBBR) associated
to the University of Maryland, Rockville, MD, USA.
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e Introduction ~

Disease  LGI1-1gG /s Pathogenic
spectrum CASPR2-1gG A mechanism LGI1-1gG /. CASPR2-IgG A
. Complement not studied yes
Autoimmune activation
encephalitis Antibody dependent not studied yes
cytotoxicity
Antibody dependent not studied yes
Morvan cell phagocytosis
Syndrome Receptor not studied yes
internalization
Protein-protein yes yes
Neuromyotonia disruption
Literature Gap
Complement activation and innate immunity's pathogenic roles are relevant in CASPR2-
associated disease (AD) but unexplored in LGI1-AD. Neurofilament light chain levels,

&gﬁ subclasses and titers are promising biomarkers in CASPR2/LGI1-AD. /

To explore pathogenic mechanisms in CASPR2/LGI1-AD and study the
relevance of longitudinal CASPR2/LGI1-IgG titers, subclasses and

neurofilament light chain levels as biomarkers.
o
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Figure 1. Description of A) IgG-titration, Ci y (cDC) and Antibody-depend
{ ity (ADCC) and ph ytosis (ADCP) assays. B) Neurofilament light chain (NfL) quantification.

/ Results - | O\

Acute phase samples (n=22) had higher median CASPR2/LGI1-IgG titers (1:10240, range 1:20-1:102400) compared to
remission samples (n=98) (1:800, range 0-1:51200, p<0.001) (panel A). CASPR2/LGI1-IgG titers in patients with follow-up
samples (n=19) decreased over time, being significantly higher at onset vs T4 (p<0.001), T10 (p=0.004), and last follow-up
(p=0.009) (panel B). Relapses always occurred with a positive sample (n=10) (panel C). Seven patients seroreverted (2 with
CASPR2-AD) after a median of 12 months (range 5-58), and none experienced post-seroreversion relapse (median follow-up
12 months, range 0-25) (not shown).
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Flgure 2. A) CASPRZ/LGIl -1gG titers and disease phase. B) Paired analysis of CASPR2/LGI1-IgG titers at onset and
i C) CASPR2/LGI1 IgG titers and relapses. CASPR2 data are shown in blue, LGI1 data are
shown in yellow, CASPR2/LGI1 pooled are shown in purple

/
- Results - Il B

At onset all patients (n=19) had IgG4, which were the only subclass in only 2 (with CASPR2-1gG), Sixteen had additional IgG1
(n=3), 1gG3 (n=5) or both (n=8). Seventeen/18 patients were still positive for the 1gG4 subclass at last positive sample
available, with 7/17 being exclusively IgG4 positive (3 CASPR2, 3 LGI1, one double positive) and 6 with other concomitant
subclasses at onset became 1gG4 positive only (1 CASPR2 and 5 LGI1) (panel A). No CDC was observed in 23 patients (15
LGI1-IgG, 7 CASPR2-1gG, 1 CASPR2/LGI1-IgG), despite 20/23 being IgG1, 1gG3, or 1gG1/3 positive (panel B).
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Figure 4. A) Longitudinal subclasses dynamic at onset and at last positive sample. B) Ci ici
in LGI1-1gG patients (upper panel) and CASPR2-1gG patients (lower panel). CASPR2 data are shown in blue, LGI1 data are
shown in yellow, CASPR2/LGI1 pooled are shown in purple

NfL levels (median: 45.95, range 5.4-109 pg/ml) were higher (p<0.001) than in age/sex-matched healthy controls (median:
14.55, range 5.4-56.8 pg/ml) (panel A) and reduced at last follow-up compared to onset (median reduction: 20.25 pg/mL,
range -9.3-88.7, p=0.03) but remained higher than controls (p=0.02) (panel B). NfL levels at onset significantly correlated
with a lower MoCA score at follow-up (rho=-0.672,p=0.02) confirmed by univariate linear regression (B=-3.881, p=0.0256)
(panel C).

tho=-0.672; p=0.02
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Figure 3. A) NfL serum levels in CASPR2/LGI1-AD and healthy controls. B) NfL serum levels at last follow-up in
CASPR2/LGI1-AD versus healthy controls. CASPR2/LGI1 NfL levels at onset and MOCA at follow-up. CASPR2 data are
\@Wn in blue, LGI1 data are shown in yellow, CASPR2/LGI1 pooled are shown in purple.

ADCC was found in 17/25 CASPR2-1gG samples and 9/33 LGI1-IgG samples. ADCP was present in 21/25 CASPR2-1gG samples,
and 20/33 LGI1-1gG samples.
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Figure 5. A) ADCP in LGI1-IgG patients (upper panel) and ADCC in LGI1-IgG patients (lower panel). ADCP in CASPR2-IgG

patients (upper panel) and ADCC in CASPR2-IgG patients (lower panel).

CASPR2/LGI1-1gG titres correlate with disease phase, and seroreversion

might help stratify patients at lower relapse risk. Conversely, high NfL

levels might identify patients at higher risk of long-term cognitive disability. We identified antibody-mediated innate immunity activation as a
prominent disease mechanism compared to complement activation in LGI1/CASPR2-AD, suggesting potentially novel treatment strategies.

clinical phenotypes and outcomes Humoral signatures of Caspr2-antibody spectrum disorder track with clinical phenotypes and outcomes. (2025) doi:10.1016/j.medj.2024.09.004.
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Softwares and tools

Figure and statistical analysis were performed with R studio, graphpad and Biorender.com
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Commercial tissue-based assays are suboptimal to detect antibodies against
intracellular neuronal antibodies in autoimmune neurological syndromes
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Introduction / Materials and Methods \
Autoimmune disorders with IC-Abs How to test IC-abs
100 samples from patients with 50 sera of individuals
Tumor [ il i istry on perfused autoimmune neurological syndromes with suspected
i rat brain slices and IC-Abs* autoimmune neurological
e Intracellular Con n=90 sera with Hu, Yo, Ri, -1, 8 syndromes and negative
gl | (n=90 ith Hu, Yo, Ri, SOX-1, CV2, d d ti
Mgn  Eramsem = antgens (0 ™ Ma2, Tr, amphiphysin, GADB5 Abs and in-house IHC-TBA, line
o 9N encephaiis i oross n=10 CSF with GFAP Abs) blot and CBA
Yo High Carshelier =Y 5 soxt
osetor Antibodies w
R High G > }k lgllnl;‘lf Yo
GADS5  Low Epilepsy ;@ u: + Blind t of positive/negative ivity and pattern
Stiff person q Sytctoxlo o recognition by 2 independent raters usmg
AMPHI  High paleid Teells ApHYPHSIN INOVA and Euroimmun IIF-TBAs
SOX1  High lamberteaton
cv2 High EW- k@ fumor Only concordant results between tissue-based assavs INOVA IIF-TBA l EUROIMMUN IIF-TBA
Limbic and i blots are iated with Cerebellum Intestine _ Cerebellum - Stomach
a2 R encophais Clinical relevance: diagnosis, neurological syndrome Concordant results

GFAP  Low  Eneephalo

Myelts prognosis and tumor search Yes No

Literature Gap Inter rater discussion

Pancreas

Unblinding and determination of
1) interrater 2) true/false positi ive results
and 3) Abs-pattern ldentlf cation

Many diagnostic laboratories use commercial immunofluorescence tissue-based assays
(IIF-TBAs) to detect antibodies against intracellular antigens (IC-abs) for which the
@gnostic value is yet to be determined /

To compare the performances of two commercial IIF-TBAs

(INOVA and EUROIMMUN) in detecting IC-abs
N

Results - | Results - Il \
Examples of neuronal
/ A) NC (n=50) | reactiviy by IFTBAS P

A) Positive samples - INOVA
YO POS
HU POS

Figure 1. Algorithm of the study. *confirmed by in-house TBA and immunoblot and/or
Cell-based assay
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B
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Q) MA2
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HU POS
EUROIMMUN A correct pattern was AMPHI POS A correct pattern was
identified in 1/10 MA2 identified in 2/10
sample with Amphiphisin samples
EUROIMMUN IIF-TBA with EUROIMMUN IIF-
and in 10/10 MA2 TBA
sample with INOVA IIF- TAKE HOME MESSAGE:
C TBA An aspecific
) EUROIMMUN TAKE HOME MESSAGE: e amphiphisin-like
MA2 antibodies can be staining was 10-fold >
missed when using only common in
Sensitivity cerebellar tissue (e.g. EUROIMMUN than in
EUROIMMUN IIF-TBA) INOVA IIF-TBA

but can be visualized in
cortex (e.g. INOVA IIF-
TBA)

Specificity

Figure 2. Proportion of correctly identified (yellow) and misclassified (blue) samples,

overall (left pies) and when considering only positive (IC-abs) or negative controls (NC) Figure 3. Heatmap illustrating the detailed results for each sample tested with INOVA
(right pies) with INOVA (A) and EUROIMMUN (B) IIF-TBAs. Overall statisticy Qend EUROIMMUN (B). Each row correspond to one sample, each column to one |cy

Pitfalls in pattern identification in INOVA and EUROIMMUN IIF-TBAs (C).

performances (C).

Diagnostic performance of both commercial IIF-TBAs to identify IC-Abs is suboptimal. Commercial IIF-TBAs can miss rare

(amphyphisin, CV2 and MA2) and less rare antibodies (HU) and should not be used as screening test for detection of IC-abs.
J
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imposes a substantial
burden on healthcare systems with
costs estimated at $2 billion in the
United States alone in 2010 and a
global incidence surpassing 1 million in
20109.

Autoimmune  encephalitis as a
significant encephalitis type, though
many who meet clinical consensus
criteria are seronegative for an
associated antibody in serum and CSF.
Comparative studies on the
hospitalization burden of various
encephalitis types and the factors
contributing to this burden are lacking.

differences in
hospitalization costs and outcomes
between cohorts of seronegative,
seropositive autoimmune encephalitis
(AIE) and herpes simplex virus
meningoencephalitis (HSE).

Delineate the

Explore  factors  contributing to
increased length of stay (LOS) and
hospital charges within these distinct
cohorts.

Materials and Methods

Study Population: Identified by querying
billing databases for discharge diagnoses
of encephalitis at Johns Hopkins Hospital
and Johns Hopkins Bayview Medical
Center in Baltimore, MD (using ICD-9-CM
codes) from March 1, 2014, to June 30,
2022.

Data Collection: Retrospectively from the
EMR.

Outcome Measures: Change in the
modified Rankin Scale (mRS) from
admission to discharge, hospital charges,
hospitalization LOS, the need for ICU
admission, discharge disposition, and
mortality.
Statistical Analysis:
= Bivariate Analysis (Chi-square, t-test)
to:

»Compare clinical characteristics and
outcome measures between two
cohorts, seropositive or
seronegative AIE vs. HSE.

» Subgroup analysis to compare
seronegative vs. seropositive AlE.

»Identify factors associated with a
LOS>10 days in each type of
encephalitis.

= Multivariate linear
explore contributors to
hospital charges.

regression:
increased

Encephalitis and Herpes Simplex
Meningoencephalitis
[Autoimmune |Herpes Simplex P-
Encephalitis Meningoencephali|Value
74/111 (66.7%) tis
37/111(33.3%)
ICU Admission 25/73 (34.2) 10/37 (27) 0.44
Mortality 2/74(2.7) 2/37(5.4) 0.6
Median Length of 0.01
Stay at The 11.5 days (IQR: 8- |5 days (IQR: 3-22.5)
Hospital 22.8)
Change in mRS- 0.23
[Admission to
Discharge :
Improved (by >1) |30/61 (49.1) 18/37 (48.6)
No change 17/61(27.9) 15/37 (40.5)
Worsen (by<1) [14/30(23) 4/37 (10.8)
Median Hospital [$71,735 (IQR: $20,619 (IQR: 0.007
Charges (USD)  |$42,589 - $116,753) |$13,951- $81,455)
Disposition: 0.001
Home 42/72 (58.3) 19/37 (51.4)
Home with care |5/72 (6.9) 7/37 (18.9)
Skilled nursing 2/72(2.8) 7/37 (18.9) 0.004
Rehab 20/72(27.8) 1/37 (2.7) 0.002
Hospice 0/72 1/37 (2.7)
Other 3/72 (4.2) 2/37 (5.4)

Comparing Inpatient Treatment and Burden of

Seronegative and Seropositive AIE

Introduction

Comparing Hospitalization Burden of Autoimmune

Scatterplot of Total Hospital Charges vs. Hospital

Length of Stay
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Factors Associated with a Prolonged Length of Stay

= I — Variable Hospital Length of Hospital Length of |p-value
Seronegative AIE Seropositive AIE |P- Stay>10 days Stay < 10 days
41/74 (55.4%) 33/74 (44.6%)  |Value
- - Herpes Simplex Encephalitis N=37
pitaieilils 37/41 (90.2%) 28/33 (85) 0.48 Median Age |61 (IQR: 48-64) |37 (IQR: 29.59) _ |<0.001
Vig 14/41(34) 15/33(45.5) 1032 ccix2 12/14 (85.7) 4/23 (17.4) <0.001
PLEX 11/41(27) 18/33 (54.5) 0.01 Immunosuppress [11/14 (78.6) 3/23 <0.001
Combination of  [17/41(41.5) 22/33 (66.7) 0.03 ed
First Line Altered Mental |13/14 (93) 3/23 (13) <0.001
Need for second [3/36 (8.3) 10/33 (30.3) 0.02 Status
line Focal 9/14 (64.3) 4/23 (17.4) 0.004
|ICU Admission 15/41 (36.6) 10/33 (31.2) 0.63 Neurological
- - Deficits
Morsaliy) BERL () g b2 CSFWBGC>5 /14 (57) 23/23 (100) <0.001
Median Length of |10 days (IQR: 8-18) |13 days (IQR: 6- [0.49
Stay at The 26) ICU Admission  [9/14 (64.3) 1/23 (4.3) <0.001
Hospital =
Change in mRS- 067 Seropositive AIE N=33
e cCI>2 3/19 (15.8) 5/14(35.7) 0.24
Discharge: Anti-NMDAR 13/19 (68.4) 5/14 (35.7) 0.08
L’I"P’:"ed (by >1) ;% 3‘;2(203)) 13; :1 g?g Anti-LGI1 3/19 (15.8) 4/14 (28.6) 0.42
o change . .
Worsen (by<1) |8/30 (26.7) 6/31 (19.4) ahls __[16/19(84) 7/14(50) 0.03
Dysautonomia  |7/19 (37) 0 0.01
Median Hospital [$71,798 (IQR: $71,735 (IQR: 0.95 Need fora2™  [9/19 (47.4) 1/14(7.1) 0.02
Charges (USD) $53,472-$96,291) [$28,616- Line
$167,674) ICU Admission  [9/19 (47.4) 1/14 (7.1) 0.02
Disposition: 0.91 Seronegative AIE N= 41
Home 24/41 (58.5) 18/33 (54.5) ccI>2 10/24 (41.7) 7/17 (41.1) 0.98
Ho‘me with f:are 2/41 (4.9) 3/33(9.1) AMS 17/24 (70.8) 10/17 (58.8) 0.42
:""h'e: Qusine z ‘;4111(2('249) 2 ;gi 821 ) Dysautonomia__|1/24 (4.2) 1717 (5.9) T
eha: : ’ Need fora2m  [1/21(5) 2/15 (13.3) 0.56
Hospice 0 0 line
Other 2/41 (4.8) 3/33(9.1) —
|ICU admission 10/24 (41.7) 5/17 (29.4) 0.52

Conclusion

»AIE demonstrated significantly higher healthcare utilization compared to HSE.

»There was no significant difference in healthcare costs nor outcomes at discharge between seronegative and
seropositive AIE patients.

»Seropositive AIE patients more frequently received extensive inpatient immunotherapy, such as PLEX and
second-line immunotherapy.

»Comorbidities, immunosuppression, altered mental status, focal neurological deficits, and absence of CSF
pleocytosis, were associated with prolonged hospitalization in HSE.
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Intrathecal synthesis of target-specific IgG is more prominent in autoimmune
encephalitides with NMDA, AMPA or GABAg receptor antibodies compared

Mr Robin Minzing to those with CASPR2, DPPX, LGI1 and IgLON5 antibodies - a systematic

Department of Neurology, University Hospital Ulm, Ulm, . .
Germany review of the literature

Intrathecal synthesis of target-specific IgG is more prominent ] o
in autoimmune encephalitides with NMDA, AMPA or GABAB Robin Minzing and Jan Lewerenz
receptor antibodies compared to those with CASPR2, DPPX,

. . . . Department of Neurology, University Hospital Ulm, Ulm, German
LGI1 and IgLONS antibodies — a systematic review of the P urology, Fniversity Hospt y

literature
After his high school diploma in 2017, Mr Robin Miinzing joined the Background & Introduction: 120 = s lé\s";ib"dffni"'sSe'“"‘Igg’*:CSFm Sorum/GSF
. erum+, - erum-+, + erum-/ +
German armed forces and studied medicine at the University of Ulm. Autoimmune encephalitides (AIE) defined by the presence of neuronal surface
. . . . . . antibodies of different subtypes represent a heterogenous group of diseases. £
He obtained his medical degree in 2024 and started Workmg in the Cerebrospinal fluid findings (CSF) in the different antibody-defined AIEs are also %
Department of Internal Medicine of the Armed Forces Hospital Ulm. quite heterogenous, with common inflammatory changes in AIE with NMDA, 5
. . AMPA and GABAB receptor antibodies but infrequent inflammatory CSF in those =
In May 2023, he started research work for his doctoral thesis under with CASPR2, LGI1 and IgLONS antibodies (Blinder & Lewerenz, 2019). We

asked whether those AIE subtypes with frequent CSF inflammation may also have

supervision of Prof. Jan Lewerenz in the Department of Neurology, NMbAR  GABABR aLons Lo AvoAR orex chsPR2

-4 . i i more pronounced and/or frequent intrathecal synthesis (IS) of target-specific IgG Nag01 No124 =67 Ness1 Neds Ne28 Not08
University Hospital Ulm. as compared to those with less frequent CSF inflammation. Antibody Target
Figure 1: The are at different proportions in CSF only, CSF and serum, and serum only in the

seven most common autoimmune encephalitis subtypes. The percentage of patients with antibodies in serum only, both serum
and CSF and CSF only is depicted as indicated.

Methods:
A comprehensive literature search of papers published from January 1st 2019 to b CSF/Serum Titer Ratios
December 31st, 2023 was performed using the PubMed database. Publications
analyzed whether individual patients or cohorts with AIE with NMDAR, AMPAR,
GABAgR, DPPX, CASPR2, LGI1, IgLON5, GABA,R or GlyR antibodies were °
described with the results of antibody testing in CSF and serum reported. For all . ©
patients, it was analyzed whether antibodies were reported positive in CSF and &EF# * j

serum, serum only or CSF only. For those with antibody titers in CSF and serum ST - YA = A G
reported, the CSF/serum antibody ratio was calculated. For patients with negative > . . . A .

serum but CSF titer available, the serum titer was set to 1, for those with negative o A CRIASR it o laLons
CSF, the CSF titer was set to 0.1. A CSF/serum ratio of >0.01 was rated as proof

CSF/Serum Titer Ratio

of target-specific IS, a ratio of <0.001 as absence of IS, while a ratio of 0.01 to Antibody Target

0.001 was rated as possib|e IS. Figure 2: The CSF/ titer ratio of anti ibodies varies widely among different autoimmune encephalitis subtypes
although intrathecal synthesis occurs in all. Depicted is the median and interquartile range. Grey area: CSF/serum titer ratio 0.01 -
0.001, possible i ynthesis, above: definite i synthesis. istical comparison by Kruskal-Wallis test with pairwise

posthoc Dunn'’s test as indicated.

Results

e T Probability of Intrathecal Synthesis
‘Not available, book chapters, neither EH definite mn possible 3 unlikely
l—'| English nor German, N=210 (11%) C y
| Publications available |
N=1.723 (89%)

]
N=855 (50%) [ 1
Publications with relevant information
N=868 (50%)

N
&

2
3

~
a

a
3

N
o

No ab test results in serum AND CSF
N=508 (§9%)

Proportion of Patients (%)

o

Antibody test results in serum AND CSF
N=360 (41%)

NMDAR GABAgR AMPAR CASPR2 IgLONS

N=123 N=16 N=39 N=28 N=12
Antibody Target
Publications with individual patient data Publications with grouped patient data
N=299 (83%) N=61 (17%)
Figure 3: The of definite i is is higher in patients NMDAR, GABAgR, and AMPAR antibodies

compared to those CASPR2, LGI1, IgLONS5, and DPPX antibodies. Definite, possible, and unlikely intrathecal synthesis (IS) was
categorized as in Figure 2 and shown as percentage of patients in each category per autoimmune encephalitis subtype. Frequency

Patients with grouped data
of definite IS was compared to possible/unlikely IS in subtypes grouped as indicated using a Fisher’s exact test.

N=1.175

Patients with individual data
N=576

2i
21
318

oo o RO Conclusion
HEE
e Our systematic analysis of published data indicates that

Table 1: Results of the literature search. Individual data: data describing single patients, grouped data: data describing cohort of . Seropositivity and detection of antibodies in CSF differs among the seven most
patients. Due to the low number of CSF and serum data, GABA,R and GIyR antibodies were analyzed further . e
common autoimmune encephalitis subtypes

« Detection of antibodies in CSF only is most common in autoimmune
encephalitis with NMDAR antibodies

---------- « Negative antibodies in serum are most frequent for CASPR2 and DPPX
« CSF/serum titer ratios indicate that the extent of intrathecal synthesis of
48 28 7 7

Total, N (% of all) ffsl) (5:21) 1(§‘)‘ 1(‘;;‘ (‘;7) & & o o antineuronal antibodies differs substantially among different autoimmune
encephalitis subtypes with definite intrathecal synthesis being most frequent in
Sexknown, N (%) 632(79) ~ 516(92)  124(100)  100(93)  16(24)  48(100) 28 (100) 7(100)  7(100) patients with NMDAR, GABAgR and AMPAR antibodies
Female/Male, N () 405/227  204/312 43/81 35/65 o7 21/27 11/17 3/4 2/5 « However, our data indicate that intrathecal synthesis of disease specific
! (GEE) | (e EE=) EoEs) | EERY | (@Es) e | =5 | ) antibodies occurs in all autoimmune encephalitis subtypes analyzed
Ageknown, N (%) 241(30) 147 (26) 44 (35) 36(33)  17(25)  48(100)  28(100)  7(100)  7(100) « Thus, intrathecal synthesis of disease-specific antibodies might be
pathophysiological relevant in most if not all autoimmune encephalitis subtypes
Age (years), Median 23 60 62 52 65 51 52 54 60
(1aR) (15-32) (48-69) (53-67) (10-67) (61-74) (30-63) (32-61) (44-65) (41-73)
CSF/Serum Titer
123 (15) 66 (12) 16 (13) 28(26) 12 (18) 39(81) 20(71) 2(29) 1(14)
G References:
Table 2: Basic D hic characteristics of the combined cohort of patients with the Blinder T, Lewerenz J. Cerebrospinal Fluid Findings in Patients With Autoimmune Encephalitis
tibody-defined i itis and the proportion known with CSF and serum antibody titers -A Systematic AnaIysis. Front Neurol 2019; 10:804.
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Investigating direct and indirect effects of viral *é

UNIVERSITY OF infections on the blood-brain barrier
LIVERPOQOL saraha. Boardmant, Claire Hetherington?, Franklyn Egbel, Mark Ellul*2, Cordelia Dunail2, Benedict D. The Infection Neuroscience Lab

i 1,23 o eat :
Michael Email: saimeeb@liverpool.ac.uk

1. University of Liverpool, School of Health & Life Sciences, Institute of Infection, Veterinary and Ecological Sciences, 3 "
of Clinical Infection, Microbiology & 2. National Institute for Health Research Health Protection Research Unit in Emerging and Zoonotic Infections, Istitute of Infection, Veterinary and Ecological sciences,  Twitter: @SarahAimeeB
University of Liverpool, Liverpool, UK 3. The Walton Centre, Liverpool

INTRODUCTION

Sa rah A Board man Viral infections can cause severe neurological complications, such as encephalitis and seizures!. The brain’s blood- . Ry
R . . h . X ) X Brain <O Byis
brain barrier (BBB) acts as a shield against toxins and microorganisms. Key BBB components—endothelial cells, oo maron
University of Liverpool, Faculty of Health & Life science, Institute basement membrane, pericytes, and astrocytes —maintain their selective permeability through tight and adherens -
; . . . junctions between endothelial cells? (Figure 1). e
of Infection Veterinary & Ecological Sciences, Department of =
Clinical Infection Microbiology and Immunology UK Viruses can compromise the BBB, increasing permeability and allowing pathogens and immune cells to enter, 5 q P
’ ’ . . . . . . . . . . A . o .
triggering inflammation. The mechanisms of BBB crossing by pathogens, either directly affecting brain cells or Basement Membran
R H F H H H R H indirectly through endothelial infection, remain under investigation and thus limit treatment options?. g N\ o
Investlgatlng (:"reCt a_nd indirect effects of viral infections on Animal models, though insightful, pose ethical and cost challenges, while in vitro models like transwell assays lack slal Junctional Complexes
the blood-brain barrier physiological shear stress. Microfluidic “brain-on-a-chip” devices better simulate the BBB environment and offer a el Cg
promising alternative*. oY
Sarah is a PhD student at the University of Liverpool and is a member b '
of the Infection Neuroscience Laboratory directed by Professor This project will use microfluidic chips to study how Herpes simplex virus-1 (HSV-1) and Varicella zoster virus (VZV) 2
. . i ; K . impact the BBB. By examining viral-induced BBB damage and testing inhibitors of chemoattractant pathways, we aim Figure 1. Diagam of component fthe 865, and wider Neurouc
Benedict D. Michael. Her research focuses on using in vitro modelling, to uncover potential therapeutic targets for viral neurological diseases. et i Soenderiom " 11T Junesonal comvlees

specifically microfluidic chips, to model the blood brain barrier. Using MICROFLUIDIC CHIP MODEL TRANSENDOTHELIAL ELECTRICAL RESISTANCE (TEER) OVER TIME

this model, she aims to look at blood brain barrier damage and the Microfluidic chips provide a promising alternative to animal models for studying BBB|[TEER measurements quantitatively assess endothelial monolayer integrity and permeability®.

effect on the wider neurovascular by infecting the model with HSV-1 interactions. This project will use these chips to create a “brain-on-a-chip” by co-culturing|| Electrodes placed on either side of the monolayer measure electrical resistance using an analyser

and VZV. As well as inhibiting key chemoattractant protein pathways to hL.lman cerebral rr)lcrovza.scular endothella! cells (CMECs) and prlm.ary. human astrocytes tha.t applies a voltage ar?d records the resultlng current (Figure 3)..'H|gh impedance (kQ) indicates
. . . (Figure 2). The chip design enables chemical and cellular communication between these || an intact monolayer, while decreases show an increased permeability.

assess if any are suitable for future work to develop therapeutics that cells, mimicking in vivo conditions.

prevent infections causing damage to the brain.

Figure 4 shows improved monolayer integrity from day O (seeding) to day 12, with flow

/ introduced on day 3. Shear stress enhances monolayer integrity, reducing permeability.

" Benefits of microfluidic chips:
g UL;‘VVIEINKPCT * Accurately models shear stress and perfusion via syringe pump
[ * Maintains spatial separation of cell types, reflecting in vivo physiology
* Optimizes culture conditions for each cell type
* More closely replicates infection and drug effects seen in living systems

In transwell models, a TEER value 250 kQ signifies an intact monolayer®. These data show values
exceeding 50 kQ by day 4, with some channels reaching nearly 400 kQ by day 12. The introduction
of other cell types (e.g. astrocytes) is likely to further improve resistance.

ndothelal 400,
A) o) B)
_. 300
Electrodes. g
X
<
Neurons & Glal Clls Py
5]
Electrode Ports Endothelial Cell Lumen c g
Mrotuidi chip s 200
A i MS Layer
© ; | &lE8CH - g
- 100
Figure 3. Diagram of microfiuidic chip with electrode placement
for measuring TEER. Created with BioRender.com /\
~
; - ////z\/
i 0 ¥

Days
Figure 2. A) Schematics of microfluidic devices. Apical chamber (blue) are for culture of vascular cells, while basolateral chamber (red) are for culture of brain tissue cells. . Y X
Micro-channels enable communication of cells between chambers, B) Image of microfluidic chip, C) Microscopy image of hCMEC/D3 cultured in apical channel on day 4, day Figure 4. TEER measurements taken over a period 9] 12 days. Each line represents an individual channel
7 and day 11. Figure 2A taken from Synvivo website: https://www.synvivobio.com/synbbb/ where hCMEC/D3 have been cultured. Black dotted line represents 50KQ.

IMMUNOFLUORESCE INING VIRAL INFECTION IN BBB MODEL

A) Negative unstained control This project will investigate two Herpesviridae viruses with differing mechanisms of
neurological impact:

HSV-1: Direct, neural infection
VZV: Indirect, endothelial infection

TEER was used to assess endothelial monolayer integrity over 24 hours post-
infection (P1) with HSV-1, Readings were taken pre-infection, every 2 hours for 8
hours PI, and at 24 hours PI. Supernatant from CMECs were collected at each time
point for Luminex analysis to assess changes in chemoattractant protein profiles.
Luminex panels are based on prior INL research identifying key cytokines,
chemokines, and brain-injury markers.

Preliminary data from HSV-1 infection in a CMECs and primary human astrocyte co-
culture didn’t reveal a clear impact on TEER (Figure 6), possibly due to low
astrocyte density in the central chamber or too few viral particles. Impedance
changes are presented as percentage change, with 100% representing pre-infection
values.

\ J To assess whether the MOls previously used can cause an effect, future plans are to
Figure 5. Expression of the tight junction protein Z0-1 (red), endothelial cell marker CD31 (green), astrocytic marker GFAP (yellow) and DAPI (nuclei, blue) in hCMEC/D3 and primary human | [ US€ @ Maestro impedance 96-well plate to culture CMECs and astrocytes, measure

astrocytes. A) Whole apical channel showing high expression of Z0-1, as wellas CD31 from endothelial cells and GFAP expression from astrocytes close up view displayed above whole channel as | | . . ) .
well os negative control, 8) Cross-sectional view of endothelial cell forming an inner lumen in apical chamber (Left: Maximum intensity Projection view; Right: 30 computer rendered modelled | | iMpe@dance non-invasively, and monitor changes over 48 hours PI.

surface).

1604
To verify tight junction expression, ZO-1, proteins were visualized via immunofluorescent staining and ’
fluorescent microscopy. The high amount of tight junction protein expression confirms the formation of a s 1401 y— C-
robust endothelial barrier in the apical chamber. Figure 5A shows ZO-1 (red) expression across the entire § owmor [+
population of cells and also expression of CD31 (green), an endothelial cell marker. Additionally, detection '§_ snan [ 2
of the astrocytic marker, GFAP (yellow), was observed from primary human astrocyte cultured in the E 1201 -
central chamber. f
g
Figure 5B illustrates the growth of a lumen structure, replicating the formation of a blood vessel. S 1001
By
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Figure 6. Percentage change in impedance over a period of 24hrs. Channels cultured with hCMEC/D3 had their TEER measured prior to infection with
HSV-1 and then every 2hrs post-infection (P) for 8hrs and a final measurement at 24hrs. Astrocytes in the central chamber were infected with either
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Simona Serra, PhD student

Department of Neuroscience, Karolinska Institutet, Stockholm,
Sweden

Broad-spectrum antimicrobial activity of TKD-008A and
TKD-008B: A new antimicrobial drug with neuroprotective
properties

Simona Serra, PhD student received her B.Sc. with honours in
Biotechnology from the University of Salento (Lecce, Italy) in

2021, followed by an M.Sc. with honours in Molecular and Cellular
Biology from the University of Bologna (Bologna, Italy) in 2023.

Her undergraduate studies were supported by several scholarships,
including an Erasmus grant from the University of Bologna and a
Stifelsen Dementia Association scholarship. Simona is now a doctoral
student in F. lovino's laboratory at the Department of Neuroscience,
Karolinska Institutet (Stockholm, Sweden), where she investigates 1) the
molecular mechanisms of neuronal damage during the pathogenesis of
meningoencephalitis, primarily caused by Streptococcus pneumoniae
(pneumococcus), and 2) the antimicrobial properties of specific human
peptides that can be used as new neuroprotective treatments against
bacterial meningoencephalitis. Her latest study, published in iScience,
demonstrates how a single amino acid substitution significantly
enhances the cytotoxicity of pneumolysin (the main pneumococcal
toxin) towards neuronal cells (DOI: 10.1016/j.isci.2024.109583).

Broad-spectrum antimicrobial activity of TKD-OO8A and TKD-OO08B:

A new antimicrobial drug with neuroprotective properties

Simona Serra, Federico lovino

Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden.

Conclusions

TKD-OO8A and its active peptide TKD-008B
show antimicrobial effect against both Gram-
positive and Gram-negative bacteria. This
breakthrough discovery has the potential to pave
the way for a novel antibiotic therapy.

CFU count, OD measurement, Immuno-Electron
Microscopy and LDH assay display a notably
significant bactericidal effect of TKD-OO8A and
TKD-OO8B peptide on bacteria, coupled with no
cytotoxicity towards neuronal cells.

Introduction

« Antimicrobial resistance (AMR) is increasing at an
alarming rate.

* AMR is due to an inappropriate use of antibiotics

Bacteria Indiscriminate
use of antibiotics

£ -

> ' -Q'o% S
0) ;;‘“g:\’ "‘ﬁﬁ

Bacteria develop Antibiotics become Diseases spread
resistance (AMR) less effective more easily

Aim of the study

TKD-OO8A and TKD-OO8B peptide show a great
antimicrobial effect, overcoming the current AMR
burden. This research has the potential to
introduce a new antibiotic drug into clinical use,
thereby improving health outcomes related to
infections and reducing the ease with which the
bacteria can spread.

Methods
The bacteria involved in this study are:
» Gram-positive - Streptococcus pneumoniae

» Gram-negative—> Escherichia coli and
Pseudomonas aeruginosa

- A

E— - - 4
I 76 (VWA J !
S — o 4
e
CFU count Growth curve LDH assay on Immunoelectron-EM In-vivo
spectrophotometer SH-SY5Y cell line (iEM) experiments

More details:

Simona Serra E E
1

PhD student
Neuroscience department I

Email: simona.serra@ki.se

Results

Streptococcus pneumoniae - TKD-008A Escherichia coli - TKD-008A Pseudomonas aeruginosa - TKD-008A
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Fig 1. Determination of the Minimum Inhibitory Concentration (MIC) of
TKD-OO8A and TKD-OOB8B. Bacterial strains tested: penicillin-resistant
Streptococcus pneumoniae SP6, carbapenem-resistant Escherichia coli
ST131 and carbapenem-resistant Pseudomonas aeruginosa P476.
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Fig.2 A) Cytotoxicity assessment of TKD-OO8A and TKD-OO8B on SH-
SY5Y-derived human neuronal cells. B) Cryo-electron microscopy
analysis of Streptococcus pneumoniae SP6: untreated and after
treatment with TKD-OO8A .
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Fig 3. Assessment of bacterial growth and bacterial viability through
CFU count and OD measurement. Bacteria were challenged with MIC
concentrations of TKD-O08A, TKD-008B, penicillin and carbapenem.
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Dr Sobia Khan

Department of Pathology and Laboratory Medicine, Aga Khan
University, Karachi, Pakistan
Khan.sobia@aku.edu

Arboviral encephalitis in Pakistan 2017-2020 — clinical and
laboratory features and neurological outcomes

Dr Sobia Khan is a senior postgraduate trainee (clinical fellowship) in
medical microbiology at the Aga Khan University Hospital. She has
represented her institute at multiple national and international research
forums and has received an intramural grant for work on arboviral
surveillance, specially focusing insecticide resistance. Her fellowship
dissertation is focused on acute meningoencephalitis in Pakistan.
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Arboviral encephalitis in Pakistan 2017-2020 - Clinical

and laboratory features and neurological outcomes

Encephalitis
International

‘The brain inflammation non-profit

Sobia Khan, Tazeen Fatima, Erum Khan, Bushra Jamil, and Sadia Shakoor

INTRODUCTION

Neuroinvasive arboviruses include flaviviruses i.e. West Nile Virus (WNV),
Dengue virus (DENV), tick-borne encephalitis virus (TENV), Zika virus
(ZIKV), and Japanese encephalitis virus (JEV) and alphaviruses like
Chikungunya virus (CHIKV), Eastern Equine Encephalitis virus (EEEV),
Western Equine Encephalitis virus (WEEV), Venezuelan Equine
Encephalitis virus (VEEV) that are known to be endemic and cause
recurrent outbreaks in Pakistan. Owing to non-specific clinical features
mimicking acute febrile illness, early recognition of these infections is
essential for decreasing long term disability and control through improved
surveillance.

OBJECTIVES

a) Etiological agents of arboviral encephalitis (n=36)
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* To assess frequency of arboviral encephalitis in hospitalized cohort at a
tertiary care center in Karachi, Pakistan.

* To assess laboratory parameters and clinical features in patients with
flaviviral encephalitis.

MATERIALS AND METHODS

From 2017 to 2020, medical records of all patients with acute
encephalitic syndrome (AES) admitted to a tertiary care center in
Karachi were reviewed.

Duration of illness before presentation, symptoms, neurological
signs, radiological and EEG abnormalities, duration of
hospitalization, hospital mortality and Rankin score at discharge
were noted. Data was analyzed in Prism version 10.

RESULTS

522/668 patients could be attributed to possible infectious etiology.
36/522 episodes of AES (6.9%; 95% CI=48.8-94.2) were confirmed to be
due to flaviviruses.

Of these; majority i.e. 24 (66.6%) were positive for DENV IgM. (Fig 1a)

Median age of patients was 40.5 years (IQR 25-66), 61% were male.
Median CSF leukocyte counts were 24 cells/ul (IQR 5.5-72).

Median symptom duration at presentation was 5 days (IQR 3-7).
Clinical features included fever in all patients, seizures in 14 (38.9%,

95%Cl 23-56.5), and focal neurological signs in 6 (6.7%, 95%Cl 6.4-
32.8), and slurred speech or aphasia in 4 (11.1%, 95%Cl 3.1-26). (Fig 1b)
EEG was performed in 21 patients, with abnormalities detected in all
patients.

Median duration of hospitalization in arboviral AES patients was 7 days
(IQR 4-10.5).

Five (n=5, 13.9%, 95%Cl 4.7-29.5) patients died (4 flaviviral AES, one
chikungunya AES), one patient (chikungunya AES) was discharged with
a Rankin score of 5.

Clinical features, CSF leukocytosis or EEG abnormalities did not predict
death or higher disability scores on discharge.

b) Clinical features in patients with arboviral encephalitis
(n=36)
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Fig 1: (a) Etiological agents of flaviviral encephalitis.
(b) Clinical features in patients with flaviviral encephalitis.

Our study shows that arboviruses are an important cause of AES in
Pakistan contributing up to 7% of cases, majority i.e. 66.6% attributed
to DENV. Median duration to development of symptoms was 5 days
which is in concordance with other studies.:

In South Asia, DENV is endemic in almost all countries, JEV
transmission is widespread, and limited WNV transmission has been
reported, most frequently from India.? In Pakistan, no definitive
reports of Zika virus infection have been identified to date; however,
Butt et al estimated the potential of introduction of Zika virus through
international travel and that the highest proportion of high-risk
travelers is from Singapore.3 Similarly, preliminary evidence of JEV
transmission exists, however, confirmation was not possible due to
flaviviral serological cross reactivity and other factors.?

Thus, our study highlights the need of enhanced vector surveillance
and arboviral control programs for early detection of potential
outbreak in this part of the world.
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Epidemiology and clinical characteristics of varicella zoster
virus reactivation encephalitis among patient with acute
encephalitis syndrome in Southern Pakistan

Dr Sobia Khan is a senior postgraduate trainee (clinical fellowship) in
medical microbiology at the Aga Khan University Hospital. She has
represented her institute at multiple national and international research
forums and has received an intramural grant for work on arboviral
surveillance, specially focusing insecticide resistance. Her fellowship
dissertation is focused on acute meningoencephalitis in Pakistan.

Epidemiology and clinical characteristics of Varicella Zoster Virus
reactivation encephalitis among patients with acute encephalitis syndrome &, fc2"
in southern Pakistan
Sobia Khan, Erum Khan, Bushra Jamil, Asima Shahid, Najma Shaheen, Sadia Shakoor

Varicella Zoster Virus (VZV) is a highly contagious neurotropic
virus causing a reactivation illness (herpes zoster- HZ) in
immunocompromised or elderly individuals. Central nervous
system (CNS) infection in HZ presents with various CNS

Data variables
(age,sex,risk

Retrospective
ross sectional

factors,
pathologies including vasculitis, myelopathy, meningitis, and study duration of
encephalitis. VZV encephalitis testing is not widely available in Screening of ilness, .

a a q . treatment Statistica
Pakistan and is often not performed leading to an under medical suteomes analyses
recognized illness burden and lack of therapeutic or preventive recct’TdStOf (frequencies,
measures that result in high morbidity. We present 11 cases of \f,?tﬂe; medians, and
VZV encephalitis from a larger cohort of patients with infectious 2017-2020 lfr?:/:ncgc;“o

meningitis analyzed by Shakoor S. et al® to describe its burden,
clinical characteristics, and outcomes of infection in Pakistan.

* Of 520 patients, 11 had VZV * All patients were immunocompetent; * Electroencephalographic
encephalitis confirmed by a multiplex 27% were diabetic. abnormalities (theta delta slowing)
syndromic PCR test (Filmarray were observed in 18%.

Meningitis/Encephalitis, Biomereiux,
USA).

* Patients had a median age of 50
(IQR45-63) years.

* Male: female ratio was 4.5.

* Patients presented after a median of 2
(IQR 2-8) days of illness onset.

¢ Clinical features included fever and
altered consciousness (in 100%),
generalized seizures in 18%, neck
rigidity in 9%, focal signs in 18%, Bell’s
palsy in 9%, and a rash consistent with
zoster in 36.4%.

Imaging abnormalities were seen
in 66.6% (6 of 9) patients, and 3 of
9 (33.3%) had evidence of
vasculitis and infarcts.

All patients received IV acyclovir.

The median duration of

P hospitalization was 4 (IQR3-11)

Male to Female Ratio (n=11) 1 100% d ays.

* 36% of patients were discharged
home in a persistent vegetative

55%
® 5% .
Female ) 36% state, despite adequate treatment
u Male . with acyclovir.
2 9% 9%
o ||
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Figure 1. Male to female ratio of patients with
VZV encephalitis.

Similar to Mirouse, A et al 1, our study concluded that VZV
encephalitis is more frequent in middle aged men and fever is
most common clinical manifestation. However, in contrast to our
findings, 2/3" of the patients in previously conducted studies
presented with rash and around 40-80% of them had an
underlying immunocompromised condition.’> Nevertheless, a
number of case reports have shown its occurrence in
immunocompetent adults as well >4

Figure 2. Clinical features of patients with VZV encephalitis.

VZV encephalitis incurs a significant burden and morbidity
among middle aged immunocompetent Pakistanis. Routine
inclusion of VZV in syndromic meningoencephalitis test
panels in Pakistan can improve detection. High morbidity
among adults may be prevented by regular varicella
vaccination in childhood and zoster vaccine in diabetic adults.
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The role of IgG subclasses in CASPR2 Autoimmune Encephalitis
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The role of IgG subclasses in CASPR2 Autoimmune Encephalitis Introduction

Ms Suzanne Franken is a PhD candidate at the autoimmune Though anti-CASPR2 encephalitis is among the more frequently identified AE subtypes A total of 44 Dutch CASPR2 AE patients of whom serum and/or CSF tested positive by

encephalitis research group of the Erasmus MC University Medical and many patients’ relapse, studies regarding long-term outcomes and relapse risk are both IHC and CBA between 2007 and 2024 were included. A method for high-throughput

Center in Rotterdam. She obtained her Masters in Biomolecular scarce and unknown. Since IgG1 and IgG4 have different effector functions, it has been screening for anti-CASPR2 antibodies was developed and optimized, combining the in-
) suggested that 1gG1/1gG4 frequency relevant for both. We examined the presence of 1gG house CBA and the Opera Phenix High Content Screening System. Using this method, sera

Sciences at the Vrije Universiteit of Amsterdam in 2020. During subclasses in sera and if they relate to long-term outcome. of 25/44 patients were tested for anti-CASPR2 IgG1 and IgG4 antibodies.

her Masters internship, she studied the presence of anti-glycolipid
antibodies in neuralgic amyotrophy. Before starting her PhD, she
worked on various projects regarding IgG subclasses in CIDP and
IgLONS5 autoimmune encephalitis.

Combining CBA with the Opera Phenix System enables for high-throughput, quantitative assessment for antibodies. Almost all patients harbour CASPR2 1gG4 antibodies, while ~30% present
1gG1, albeit often in lower quantities. Patients who have CASPR2 IgG1 antibodies show a more severe clinical phenotype, but no other differences were identified in this preliminary data.

Results

Table I: Demographic characteristics CASPR2 AE patients. ) .
Mean fluorescent intensities as measure for IgG1/1gG4 presence

1gG1 1:10 1gG4 1:10
25000
y=674+0.254 x 988/+ 5.9.X
Male sex, n (%) 42 (96) 7 (100) 16 (100) 2000 | y=821+00715% =662 - 0.00654 x
Age, y, median (range; IQR) 66 (46; 60.3-71) 64 (18; 60-68) 67 (25; 62-96.5) 0.44 20000
2
&
Diagnostic delay, m, median (range; IQR) (n = 42) 8(105; 3.8-17.3) 6.5(18;2.5-13.8) 8(45;4-19.3) 033 25
1500 15000
Follow-up time, m, median (range; IQR) (n = 43) 55 (192; 35-78) 63 (83; 28.8-84) 52 (78;15.8-72.5) 0.49
10000
>
= 1000
Relapse, n (%) 24/44 (55) 3/7 (43) 12/16 (75) 0.18 a
g
Tumour at presentation, n (%) 12(27) 2(29) 3(19) 0.62 £ 5000
MRI FLAIR/T2 abnormalities, n (%) 16/41 (39) 3/6(50) 9/15 (60) 1.00 ﬁ _—
0
" . . . - . - . - w
RIA, median (range; IQR) (n = 41) 394 (754; 296-477) 414 (395; 365-422) 385 (754; 260.5-480.5) 0.67 i il R P i i o iith 55
1gG1+ : Only IgG1 or in addition to IgG4 8 1gG4 1:100 18G4 1:1000
£
Clinical subtype at presentation 1gG subclasses G 0 e S0 , ,
Cerebellar < ¥=662-0.00654 x Y= 662 0.00654 x
6.3%
Cerebellar_, ; £ 20000 ot
13.6% LE S
I
9.1% Cerebellar LE
14.3% 18.8% 15000 15000
IgG1 10000 10000
2
5000 5 5000
1gG1+ 5 o O enm—
All IgG1 + 18G4 ° 2000 4000 6000 0 2000 4000 6000
n=44 n=7 n=16

CASPR2 transfection - mean AF488 intensity

Symptoms at presentation
100% mRS score cTEEEHEA

All—IgG1—IgGa
90% All
n=44

80%

Y

IgG1 +
n=7
6
18G4
n=16
5
4
All
n=43
3
2 1gG1 +
n=6
10% S
18G4
3 IQ n=16
S

Cognitive  Epilepsy Cerebellar Autonomic Movement Peripheral ~ PNH Myalgia Sleep Weight  Headache
decline symptoms dysfunction ~disorder neuropathy disturbance loss

AE: Autoimmune Encephalitis | CBA: Cell-Based Assay | CASPR2: Contactin-associated protein-like 2 | LE: Limbic Encephalitis | MoS: Morvan Syndrome | mRS: Modified Ranking Scale | PNH: Peripheral Nerve Hyperexcitability | RIA: Radioimmunoassay
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This study was funded by the Erasmus Trustfonds and the Erasmus MC foundation.
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Single centre experience of paediatric myelin oligodendrocyte
glycoprotein (MOG) antibody associated encephalitis
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Single centre experience of paediatric Myelin oligodendrocyte NHS

glycoprotein (MOG) antibody associated encephalitis

Mundasad S1,Gadian J1,Pal-Magdics M1 ,McCormick D1,Hart Al,Mandelenaki D1
1Department of Paediatric Neurology, King’s College Hospital, NHS Foundation Trust, London, United Kingdom

King's College Hospital

NHS Foundation Trust

Introduction:

Myelin oligodendrocyte glycoprotein (MOG) antibody-associated disease
(MOGAD) is an inflammatory demyelinating disease of the central nervous system
with the presence of conformation-sensitive antibodies against MOG.

Whilst it was first associated with demyelination, more recently the phenotypic
spectrum has expanded to include MOG asscciated encephalifis.

1)11mon/Male
Prolonged febrile seizure,
encephalopathy and
hyperkinetic movement
disorder

Lab~ CSFWBC <5/c mm
MOG Ab

Blood- negative CSF- positive

2)13mon/Male

Short history of fever and
upper respiratory tract
symptoms followed by left
focal

motor seizure with secondar
y

generalization evolving into
status

Lab~ CSF WBC<5/cmm
MOG Ab

Blood-negative, CSF~positive

3)10yr/Male

Background of CFpone week
history of being unwell,
evolved into headaches,
vomiting, blurring of vision,
confusion and stiffness of all
limbs

CSF WBC 9/cmm

MOG Ab

Blood-Positive, CSF- Negative

4)12yr/Female

Headache, seizures,
encephalopathy

CSF WBC<5/cmm

MOG Ab

Blood-Positive, CSF- Negative

EEG-Focal seizures arising from midline
and left cento temporal regions spreading
to left posterior regions

MRI- restricted diffusion frontal and
extending into parietal white matter,
sparing the peri-rolandic region

Repeat imaging after steroids

change resolved with normal basal

ganglia.

EEG- slow with left focal epile ptiform
discharges

MRI -~

widespread bilateral T2 high signal and
restricted diffusion

with predominance of the posterior cor
tex and relative subcortical sparing,
together with involvement of the deep

grey matter, not in keeping with ADEM.

EEG-Status epilepticus
CT — raised ICP features,
MRI -~ ongoing swelling with some patchy

signal in thalami and basal ganglia

EEG-Markedly abnormal record
containing frequent and multiple types of
clinical and electrographic seizures

MRI- cortical changes and diffuse

leptomeningeal enhancement, some of the

cortical signal abnormality and restricted

diffusion attributed to seizures

Aims and Objective:

To describe the clinical spectrum and outcomes of MOG-Ab associated
encephalitis in paediatric patients to highlight the features and challenges of this
condition. We reviewed series of children with MOG-Ab-associated encephalitis,
manifesting with a distinctive neurological illness, imaging pattern and clinical
outcomes.

Prednisolone

Conclusions: References:

Anti-MOG-associated cortical encephalitis has a wide 1. Salama S, Khan M, Pardo S, Izbudak I, Levy M. MOG antibody as- sociated encephalomyelitis. Mult Scler.

spectrum of phenotypical presentation and is potentially 2019;25:1427-33.

devastating. Common symptoms include seizures, 2. Fernandez-Carbonell C, Vargas-Lowy D, Musallam A, Healy B, McLaughlin K, Wucherpfennig KW, et al.

headache, encephalitic features, and cortical symptoms, Clinical and MRI phenotype of children with MOG antibodies. Mult Scler J. 2016;22:174-84.

such as paresis. MOG antibody testing is infrequently 3. Armangue T, Olivé-Cirera G, Martinez-Hernandez E, Sepulveda M, Ruiz-Garcia R, Munoz-Batista M, et

included in the diagnostic work-up of patients with al. Associations of paedi- atric demyelinating and encephalitic syndromes with myelin oligo- dendrocyte

suspected autoimmune encephalitis. Children with glycoprotein antibodies: a multicentre observational study. Lancet Neurol. 2020;19:234-46.

MOGAD present with diverse imaging patterns which 4. Waters PJ, Komorowski L, Woodhall M, Lederer S, Majed M, Fryer J,et al. A multicenter comparison of

correlate with the main demyelinating phenotypes as well MOG-IgG cell-based assays. Neurology. 2019;92:¢1250-e1255.

as ageat presentation. 5. Kannan V, Sandweiss AJ, Erickson TA, Yarimi JM, Ankar A, Hardwick VA, Shukla NM, Lotze TE, Risen SR,

Paediatric MOGAD patients typically respond rapidly to Riviello JJ, Lai YC, Moeller KK, Fisher K. Fulminant Anti-Myelin Oligodendrocyte Glycoprotein-Associated
70 ENCEPHALITIS 2024 IVMP in the acute attack. IVIG and PLEX are second-line Cerebral Cortical Encephalitis: Case Series of a Severe Pediatric Myelin Oligodendrocyte Glycoprotein

treatment options during acute attack. Early recognition Antibody-Associated Disease Phenotype. Pediatr Neurol. 2023 Oct;147:36-43. doi:

and treatment may be essential to optimise outcomes. 10.1016/j.pediatrneurol.2023.07.002. Epub 2023 Jul 11. PMID: 37544 084.
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Autoimmune Encephalitis in Denmark: Results from the
DanAIMS study

Dr Thomas Gaist is a physician and PhD research fellow studying
autoimmune encephalitis under the supervision of Professor Morten
Blaabjerg at the Neurological Research Unit at Odense University
Hospital, Denmark. The focus of the PhD is to provide a comprehensive
overview of the epidemiology and long-term outcomes of AE in
Denmark. By establishing a nationwide AE database containing

all AE patients identified in Denmark from 2009-2023, national
epidemiological trends can be studied. Using the database data in
conjunction with the Danish national registries, the long-term socio-
economic outcomes can be studied in detail. A national clinical study
investigates the long-term cognitive and neuroimaging outcomes of
the cohort.

Autoimmune Encephalitis in Denmark: Results from the
DanAIMS study

Thomas Agerbo Gaist%3, Mette Scheller Nissen'?3, Anna Christine Nilsson?34, Silke Funch3, Charlotte Aaberg PoulsenS, Klaus Hansen®, Morten Blaabjerg?23
1) Department of Neurology, Odense University Hospital, Denmark
2) Danish National Reference Centre for Autoimmune Encephalitis and related disorders
3) Department of Clinical Research, University of Southern Denmark, Denmark
4) Department of Clinical Inmunology, Odense University Hospital, Denmark
5) Department of Nuclear Medicine, Odense University Hospital, Denmark
6) Department of Neurology, Rigshospitalet, Denmark

BACKGROUND

Awareness of autoimmune encephalitis (AE) has increased in recent
years, yet basic information on the epidemiology of this rare disorder is
scarce. Denmark, with its centralized antibody testing, free access to
health care, and a plethora of medical and administrative registries
available for research purposes, provides an ideal framework for studies
of AE epidemiology. We therefore collected data on all patients with a
verified sero-positive AE diagnosis in Denmark. We used this
information to calculate basic epidemiologic measures of the

occurrence of AE in Denmark over time.

Figure 2: Patient characteristics by phenotype

Full cohort NMDAR Limbic Other Non-
N =201 n=76 n=83 n=24 n=18
Age at diagnosis, median 57 (3-88) 27(3-81) 68(9-88) 61(4-81) 48 (18 -77)
(range)
Sex, %female 44 59 35 25 44
Underlying cancer, % 17 12 27 4 11
Relapse, % 15 11 24 12 0
Death from AE or related 13 7 20 21 0
cancer, %
Days from symptom onset to 41(148) 26 (29) 84 (173) 30(311) 270 (263)
diagnosis, median (IQR)

METHODS

Utilizing data from a national Danish test centre, we identified all
patients with positive for serum and/or CSF IgG neuronal surface
antibodies (NSAb), GAD65 and GFAP in 2009-2023. We then verified the
diagnosis of AE based on medical records. Patients with a verified AE-
diagnosis were included in the cohort. We also included patients with
non-encephalitic phenotypes that corresponded with the identified
autoantibody (e.g., GAD65 positive Stiff-person spectrum disorder).
Based on DanAlMS data and population census data, we calculated the
crude incidence rate (IR) as the number of cases per one million person-
years and analyzed temporal trends in incidence and antibody testing

using linear regressions.

Figure 3: Incidence of sero-positive AE and AE antibody
testing in Denmark 2009-2023
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RESULTS

Figure 1: Distribution of patients by antibodies and
cohort by sex
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Figure 4: Linear regression of incidence over time and
studentized residuals
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CONCLUSIONS

The crude incidence of sero-positive AE in Denmark is
comparable to those found in previous studies from other
countries. From 2009-2023, the incidence has increased

significantly, which indicates that not all Danish AE patients
are receiving the correct diagnosis. The number of individuals
tested for AE over time is not significantly associated with the
incidence, indicating that clinician awareness in Denmark is
increasing.
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Single cell immune cell survey identifies a pathogenic role for T
cells in anti-NMDA receptor encephalitis

Dr Thomas Johnson is a Foundation Year 1 Doctor undertaking

an Academic Specialised Foundation Programme in Oxfordshire.
Alongside his clinical training at Oxford University Hospitals, he

is undertaking research at the Wellcome Centre as part of the
Handunnetthi Group: Neuroimmune interactions. His research will
focus on delineating the contribution of neuroimmune interactions
to neuropsychiatric disorders, such as autism and schizophrenia.
Specifically, he aims to use bioinformatic techniques and cellular
modelling to investigate how viral infections can influence the way
the brain develops and changes during gestation and in adulthood.
Understanding how infectious agents and the brain interact will help to
identify risk factors and targetable pathology in these patients, as well
as inform healthcare policy relevant to their care.

OXFORD

Single-cell immune survey identifies a novel pathogenic role for T cells
in anti-NMDA receptor encephalitis

Thomas Johnson'; Andrew J. Kwok?2; Babak Soleimani'#4; Bo Sun4; Andrew

Fower4; Mateusz Makuch#, Julian C. Knight'; Ho Ko?; Belinda Lennox® Sarosh
Irani% Adam E Handel*; Lahiru Handunnetthi'-34-

1. Oxford Laboratory for Neuroimmunology and Immunopsychiatry, Centre for Human Genetics, University of Oxford
2. Division of Neurology, Department of Medicine and Therapeutics, The Chinese University of Hong Kong, Shatin, Hon
3. Department of Psychiatry, University of Oxford
4. Nuffield Department of Clinical Neurosciences, University of Oxford

Background & Aims

o Patients presenting with N-methyl-D-aspartate receptor antibody encephalitis
(NMDARE) develop psychotic symptoms, abnormal movements and seizures.

o It has been hypothesised that a subgroup of patients with only psychotic symptoms
could represent a forme fruste of NMDARE or autoimmune psychosis (AP).

o Although autoantibodies are considered to be the key drivers of disease pathogenesis,
very little is known about the contribution of immune cells other than B cells.

o In this study, we aimed to carry out a deep immune cell survey via single-cell RNA
(scRNA) and adaptive immune receptor repertoire sequencing of an NMDARE patient
during acute relapse and remission states, as well as an AP patient with anti-NMDAR
antibodies. We aimed to contextualise our findings by leveraging publicly available
scRNA data from a diverse range of neurological disease controls.

Results 2: Fine-resolution analysis of T and B cells
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Methods

Cerebrospinal fluid sampling Single-cell RNA-sequencing
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e Multimodal integrative
.\1 \V'/ 4 A analysis
Peripheral blood
mononuclear cell sampling

Single-cell T and B cell receptor sequencing

We first performed single-cell RNA and adaptive immune receptor repertoire sequencing of an
NMDRE patient in relapse and remission states, as well as an AP patient with anti-NMDAR
antibodies. The immune cells were loaded onto the Chromium 10X platform for library generation,
and subsequently sequenced using the NovaSeq6000 platform. Next, we re-analysed publicly
available cerebrospinal fluid (CSF) single-cell sequencing data from other neurological disorders: 4
viral encephalitis (VE), 3 multiple sclerosis (MS) and 5 idiopathic intracranial hypertension (IIH) .

Results 1: Cell annotations and proportions

Annotation
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Immune cell populations across disease states. We sequenced a total of 17,110 cells and
recapitulated key mononuclear cell (MNC) types (left panel). There was concordance between our
manual annotations and results from data-driven approaches. We noted several clear proportional
differences in cell populations across disease states (right panel); e.g., there were more CD8+
memory (CD8_M) cells in CSF in acute compared to remission NMDARE.

Results 3: T cell receptor and clonal expansion
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Fine-resolution analysis of T and B cells. (A) Subsetting, re-processing and reclustering of T and B cells. (B) UMAP of peripheral blood and
cerebrospinal fluid T cells after reclustering. (C) Marker gene heatmap for T cell subsets. (D) Proportions of T cells in CSF and PB of
NMDARE and AP. (E) Proportions of T cells from NMDARE and AP samples as compared to CSF samples from VE, MS and IIH. (F-1) Results
for B cells, as described in B-E. (J) Normalised expression of six whole-blood transcriptome-derived interferon gene module in our patient
samples.

Discussion

o We present a small-scale peripheral blood and CSF single-cell transcriptomic and
immune repertoire atlas from patients with anti-NMDAR antibody-mediated
pathology. Importantly, we found that immune profiles differed between the
NMDARE and AP patients, as well as between relapse and remission states of
NMDARE.

o We highlight a novel role for T cells in NMDARE pathogenesis. Specifically, we noted
clonal expansion in both CD8+ and CD4+ T cells. The CD8+ effector memory cells
displayed the greatest expansion with heightened cytotoxic and chemotaxic
characteristics during acute relapse. Further, the antigen specificity of NMDARE T-cell
clonotypes highlights a potential mechanism through which viral infections could
contribute to disease mechanisms.

o Another key finding was the appearance of IFN-responsive B cells in the CSF
compartment particularly during the acute phase of NMDARE.

o These results provide new insight into disease mechanisms, but larger studies are
needed to confirm the generalisability of our findings.

References: kwoketal (2024) Preprint DOI: 10.1101/2024.09.01.24311959
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T cell receptor and clonal expansion analysis in NMDARE. (A) UMAPs of T cells coloured by T cell
clonal expansion by clone ID size (left and middle) and T cell subset annotation (right). (B) Clonally
expanded T cells in absolute numbers (left), as a total proportion of each subset (middle) and as a
total proportion of each sample (right). (C) Modularity scores were calculated to test whether any
of these expanded T cell clones exhibited similarities in gene expression profiles. (D) Top 5
clonotypes of highest modularity on UMAP. (E) Top differentially expressed genes between top 5
clones of highest modularity vs. other CD8 memory T cells. (F) Antigen specificity of T-cell
clonotypes in NMADRE was assessed using a curated repository. (G) Proportions of viral antigens
recognised by T cells in each sample.
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Dr Thomas Johnson

Oxford Neuroimmunology and Immunopsychiatry Laboratory,
University of Oxford, UK
thomas.johnson@medsci.ox.ac.uk

Clinical and laboratory predictors of poor outcomes following
infectious encephalitis: systematic review and meta-analysis

Dr Thomas Johnson is a Foundation Year 1 Doctor undertaking

an Academic Specialised Foundation Programme in Oxfordshire.
Alongside his clinical training at Oxford University Hospitals, he

is undertaking research at the Wellcome Centre as part of the
Handunnetthi Group: Neuroimmune interactions. His research will
focus on delineating the contribution of neuroimmune interactions
to neuropsychiatric disorders, such as autism and schizophrenia.
Specifically, he aims to use bioinformatic techniques and cellular
modelling to investigate how viral infections can influence the way
the brain develops and changes during gestation and in adulthood.
Understanding how infectious agents and the brain interact will help to
identify risk factors and targetable pathology in these patients, as well
as inform healthcare policy relevant to their care.

Clinical and laboratory predictors of poor outcomes following infectious
encephalitis: systematic review and meta-analysis

Thomas Johnson', Babak Soleimani’-3, Laurissa Havins'-3, Gregory Holt'-2, Annapoorna

Background & Ai

* Infectious encephalitis is a serious global health problem with

high rates of mortal

* Health complications following infectious encephalitis range from
cognitive impairment to epilepsy?.

* Despite this high disease burden, our ability to prognosticate
mortality and morbidity following infectious encephalitis is

limited.

* Accordingly, we carried out a systematic review and meta-
analysis of prognostic factors following infectious encephalitis.

Methods

Kannan', Isobel Howard*, Defne Saatci® and Lahiru Handunnetthi?.2:3-

1. Oxford Laboratory for Neuroimmunology and Immunopsychiatry, Centre for Human Genetics, University of Oxford

2. Department of Psychiatry, University of Oxford
3. Nuffield Department of Clinical Neurosciences, University of Oxford
4. Nuffield Department of Population Health, University of Oxford
5. Nuffield Department of Primary Care, University of Oxford

ms

ity and subsequent health complications?.

3629 studies
identified from
electronic database
searches and
screened after
removal of duplicates

* We carried out a systematic search of MEDLINE
and EMBASE from inception to 25t September
2023 (PROSPERO ID: CRD42023485045).

* Inclusion criteria were i) a primary cohort study
or case series; ii) >10 participants and iv) report

3304 studies

on clinical outcomes (mortality +/- neurological
disability using using scales such as Glasgow

excluded after
title and abstract

325 studies screen for
eligibility criteria

screening Outcome Scale, Modified Rankin Scale or

258 studies Liverpool Outcome Scale) within a 5-year period.

excluded after | © We assessed i) quality using NOS and QUIPS tool,
full text ii) heterogeneity using |2 statistic, and iii)

67 studies eligible for
inclusion providing
data on 16,679
patients included in
meta-analysis

screening publication bias using funnel plot or Egger’s test.
* Ageneric inverse variance random effects model
was used to calculate pooled risk ratios for
prognostic factors in Review Manager 5.4 and R

Results

Poor outcome: discharge

Exposure

package ‘meta’.

Poor outcome: 1-6 months

RR (95% CI) Exposure RR (95% CI)

Discharge mortality

Exposure

RR (95% CI)

Male

EEG abnormalities
Seizure activity

Serum thrombocytopenia
Fever

Shock ——
Focal neurological signs
CSF elevated protein ——

GCs<8

Intubation and ventilation

T T T T T T 7T
0 2 4 6 8 10 12 14

Log Risk Ratio (RR)

1
16

0.92(0.78, 1.08]

0.93[0.29, 2.99]

1.56 [0.98, 2.51]

1.79(0.87, 3.69]

2.08[1.53, 2.83]

2.39[1.14, 5.02]

2.43[1.50, 3.94]

2.48[1.10, 5.62]

3.21(2.68, 3.85]

5.68[2.32, 13.91]

Poor outcome: >6 months

Exposure

RR (95% CI)

Male
Fever

Focal neurological signs
CSF elevated protein
CSF hypoglycorachia

CT abnormality

Seizure activity

EEG abnormality
Adjunctive steroid therapy
‘Serum thrombocytopenia
Neuroimaging abnormality
Status epilepticus
Immunocompromised

MRI abnormality
Adjunctive osmotherapy
Ges<s

Inotropic support

Intubation and ventilation

Discussion

0.88(0.80,0.98] Fever 0.38[0.07, 1.96]

1161092, 1.45] Male 1.02[0.87, 1.20]

1.18[0.74, 1.89]
Adjunctive steroid therapy 1.08(0.59, 1.98]

125[1.07, 1.46]
Seizure activity 1.25(0.69, 1.76]

125[1.03, 1.52)

T40 072,271 GSF elevated protein 128(0.78, 2.11]

1.45[1.11,1.90) Immunocompromised 1.86 117, 2.96]

147[1.14,1.89) Intubation and ventilation 1.89[1.27, 2.80)
162(0.67,3.02
! . Focal neurological signs 247[1.02, 463]
165[1.00,2.73]
MRI abnormality 219[1.25, 3.85]

1.87[1.37,2.53]
19611.42,041] CT abnormality 2.39(0.96, 5.95]
240(1.07, 4.00) Status epileplicus 244[1.02, 5.80]

2.36(0.95, 5.86] Adjunctive 252[0.45, 14.12)

2.37(2.00,2.80) Neuroimaging abnormality 261(0.26, 26.51)
245[202,299)
EEG abormality 2.71[1.44, 5.07)
358(2.71,4.73)
aes<s 3.52[1.45, 8.55]
3.62[230,5.70)

=
0 2 4 6 8 10 12 14 16

Log Risk Ratio (RR) Log Risk Ratio (RR)

Focal neurological signs -

Male H

Fever -

MRI abnormality fost
Adjunctive steroid therapy —
Seizure activity et

CT abnormality —t
Neuroimaging abnormality ——
Status epilepticus ——t

EEG abrormality —

Inotropic support —_—
Ges<e —

Intubation and ventilation

Log Risk Ratio (RR)

0.91(0.67, 1.25]
1.09[0.92, 1.28)
1.18 [0.86, 1.60)
1.410.92, 2.16]
1,50 0.72, 3.10)
1.51[1.03, 2.23]
1.99[1.07, 3.66]
231[1.06, 5.01]
237[1.27, 4.44)
249059, 10.57)
2.82(1.40, 5.66]
2.90[0.61, 13.91]
3.31[247, 443

3.97[1.34, 11.80]

* This is the first comprehensive systematic review and meta-analysis of risk factors, inclusive of clinical signs, laboratory and radiological
investigations, associated with mortality and neurological outcomes following infectious encephalitis.

* Focal neurological signs, elevated CSF protein and low GCS and were associated with mortality and poor outcomes at discharge.

* Immunocompromise, status epilepticus, and intubation and ventilation were linked to poor neurological outcomes at follow up.

* Adjunctive steroid did not influence long-term neurological outcomes both at discharge and at long-term follow up.

* These findings can help to stratify patients, allocate healthcare resources and implement appropriate rehabilitative strategies.

References:

1. WangH, Zhao S, Wang S, et al. Global magnitude of encephalitis burden and its evolving pattern over the past 30 years. J Infect. 2022;84(6):777-787. doi:10.1016/}.jinf.2022.04.026
2. Kvam KA. Stahl JP. Chow FC. Soldatos A, Tattevin P. Sejvar J. Mailles A. Outcome and Sequelae of Infectious Encephalitis. J Clin Neurol. 2024 Jan:20(1):23-36. https:/idoi.org/10.3988/icn.2023.0240
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Dr Trisha K. Usman

Internal Medicine Department, Ciudad Medical Zamboanga,
Zamboanga City, Philippines

Mutltifactorial Encephalitis in the Context of Infective
Endocarditis in a 40-Year-Old Male

Dr Trisha K. Usman is born and raised in Zamboanga City. She is a
graduate of the internal medicine department training program of
Ciudad Medical Zamboanga, Zamboanga City, Philippines. She is a
graduate of Bachelor of Science in nursing at Ateneo de Zamboanga
University. She studied and graduated from Our Lady of Fatima
University College of Medicine in Valenzuela, Philippines.

ZAMBOANGA CITY

MULTIFACTORIAL ENCEPHALITIS IN THE CONTEXT OF
INFECTIVE ENDOCARDITIS IN A 40-YEAR-OLD MALE

TRISHA K. USMAN, JERNE KAZ NIELS B. PABER, MICHAEL U. ABUTALZIL, WALID A. AMIL, SEBAR S. SALA, ROSAR JANE T. ENDAYA

PATIENT'S PROFILE

THE PATIENT IS A 40-YEAR-OLD MALE WITH A
HISTORY OF CHRONIC TUBULOINTERSTITIAL
NEPHRITIS WHO INITIATED HEMODIALYSIS ONE
MONTH AGO, RECEIVING TREATMENT TWICE
WEEKLY. HE REMAINS COMPLIANT WITH HIS
DIALYSIS SESSIONS AND MEDICATIONS.

INTRODUCTION

INFECTIVE ENDOCARDITIS (IE) IS AN INFECTION
OF THE HEART'S INNER LINING, OFTEN AFFECTING
VALVES OR INTRACARDIAC DEVICES. RISK
FACTORS INCLUDE PRIOR IE, HEART DISEASE, IV
DRUG USE, IMMUNOSUPPRESSION, AND RECENT
SURGERY. IE MAY PRESENT ACUTELY OR AS A
CHRONIC ILLNESS WITH SYMPTOMS LIKE LOW-
GRADE FEVER. DIAGNOSIS RELIES ON DUKE'S
CRITERIA, INCLUDING BLOOD  CULTURES,
ECHOCARDIOGRAPHY, FEVER, AND RISK
FACTORS. TREATMENT INVOLVES ANTIBIOTICS,
VALVE FUNCTION MONITORING, REMOVAL OF
INFECTED DEVICES, AND ASSESSING THE NEED
FOR VALVE SURGERY.

LABORATORY RESULTS

+ PROCALCITONIN: 94.580 NG/ML A
» CREATININE: 1207.8 UMOL/L A

» BUN: 28.1 MMOL/L A
« PRO BNP: 2920.0 PG/ML A

o RIGHT LEG

« AORTIC CALCIFIC SCLEROSIS
WITH VEGETATION
MODERATE AORTIC REGURGITATION
TE

+ 06/04: (+) MRSA (HEAVY GROWTH)
o RIGHT ARM
CULTURE + 06/07: (+) MRSA (HEAVY GROWTH)

« MITRAL VALVE SCLEROSIS WITH MODERA
MITRAL VALVE REGURGITATION

. PLENTY SUBARACHNOID HEMORRHAGE)

CRANIAL LEFT FRONTO-TEMPORO-PARIETAL SULCI
MINIMAL SUBARACHNOID HEMORRHAGE,

CT SCAN RIGHT PARIETAL SULCI

- RIGHT CEREBELLAR INFARCTION

CASE DISCUSSION

THE PATIENT PRESENTED WITH A 40°C FEVER, BODY MALAISE,
FRONTAL HEADACHE, AND PRODUCTIVE COUGH WITH WORSENING
SHORTNESS OF BREATH OVER THREE DAYS. SUSPECTING AN
INFECTION FROM HIS INTERNAL JUGULAR CATHETER, HIS PHYSICIAN
RECOMMENDED ITS REMOVAL DUE TO A HISTORY OF CATHETER-
RELATED BLOODSTREAM INFECTION. UPON ADMISSION, HE VOMITED,
AND HIS HEADACHE WORSENED. THIS WAS FOLLOWED BY A
DECREASE IN SENSORIUM AND SUDDEN VISION LOSS OF BOTH EYES.

PLAIN CRANIAL CT SCAN REVEALED
SUBARACHNOID HEMORRHAGES
AND LACUNAR INFARCTS. THE
NEUROLOGIST SUSPECTED NON-
CONVULSIVE STATUS EPILEPTICUS
AS THE CAUSE OF HIS TRANSIENT
BLINDNESS, = ACCOMPANIED BY
WORSENING SENSORIAL CHANGES.

2D-ECHO SHOWED VEGETATIONS ON
THE AORTIC VALVE WITH MODERATE
AORTIC REGURGITATION. REPEATED
BLOOD CULTURES CONFIRMED MRSA,
INDICATING LEFT-SIDED IE WITH A
RISK OF SYSTEMIC EMBOLIZATION.

PATIENT INITIALLY PRESENTED WITH HIGH-RISK, NON-RESOLVING
COMMUNITY-ACQUIRED PNEUMONIA. SUBSEQUENT CHEST X-RAY
FINDINGS OF MIDDLE LOBE INFILTRATES LED TO A DIAGNOSIS OF
PULMONARY TUBERCULOSIS. DESPITE TREATMENT, HIS RESPIRATORY
DISTRESS PERSISTED, NECESSITATING NON-INVASIVE VENTILATION.
HIS MULTIPLE SOURCES OF INFECTION ALSO CONTRIBUTED TO HIS
PRESENTATION OF ENCEPHALITIS.

TREATMENT

TREATMENT FOR IE INCLUDED RENALLY-ADJUSTED DOSES OF
MEROPENEM AND VANCOMYCIN, FOLLOWED BY LEVOFLOXACIN.
FOR PULMONARY TUBERCULOSIS, A DAILY REGIMEN OF RIFAMPICIN,
ETHAMBUTOL, AND |ISONIAZID WAS INITIATED, ALONGSIDE
FLUCONAZOLE TO MITIGATE FUNGAL RISK. HIS CARDIAC
MEDICATIONS WERE CONTINUED, AND NIMODIPINE WAS GIVEN TO
MANAGE NEUROLOGICAL SYMPTOMS. HEMODIALYSIS WAS
MAINTAINED. RESPIRATORY SUPPORT GRADUALLY REDUCED AS HIS
CONDITION [IMPROVED. NOTABLY, THE ENCEPHALITIS ALSO
RESOLVED WITH THE EFFECTIVE MANAGEMENT OF HIS INFECTION.

Ciudad Medical

Zamboanga
AMOUNT GRACE HOSPITAL &

Encephalitis ([Z1=
*I ternational Sy of

The brai s

CONTACT DETAILS: TRISHAKUEU@GMAIL.COM | +639173033028
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Dr Vera Fominykh

Institute of Higher Nervous Activity, Russian Academy of
Sciences, (IHNA RAS) Moscow, Russia

Autoimmune encephalitis in first episode of psychosis:
prospective non-interventional longitudinal study in tertiary
psychiatric center

From 2014 to 2022, Dr Vera Fominykh worked as a neurologist in

the autoimmune department, specializing in patients with multiple
sclerosis and other immune disorders at Bujanov Moscow City

Clinical Hospital. Additionally, she held a researcher position at the
Institute of Higher Nervous Activity and Neurophysiology during this
time. In 2019, Vera successfully defended her PhD on the subject of
neuroinflammation and neurodegeneration markers in autoimmune
encephalitis and other immune-mediated disorders. After that, she
managed many patients with AE in the country, organizing telemedical
consultations and building significant expertise in treating and
diagnosing AE. Together with her colleagues she worked a lot to spread
the knowledge about AE, as well as to improve access to diagnostic
tests. Since 2022, Vera has been working in another country, but she
continues to increase awareness of AE in East-European and Central
Asian Region and has recently finalized this AE study at a psychiatric
institution on a volunteer basis.

Technical and logistic work was supported by LCC “INVITRO”

BACKGROUND AND AIMS

Autoimmune encephalitis (AE) comprises a group of non-
infectious immune-mediated inflammatory disorders of the
central nervous system.

The presence of antineuronal antibodies (Ab) can lead to
psychiatric symptoms at the beginning of AE in 60% of
patients (Herken et al., 2017).

3-7% of patients with first episode of acute psychosis (FEP)
were suffered from AE (Al-Diwani et al., 2017).

These findings lead to conception of ‘“autoimmune
psychosis” as a mild form of AE (Pollak et al, 2019) as well
criteria for probable, possible and definite autoimmune
psychosis.

Due to the severe course of AE without treatment with high
death risk and cases of post-mortem AE diagnosis in
psychiatric wards, early AE diagnosis is essential.

The study aimed to reveal and characterize the AE group in
FEP in a tertiary psychiatric hospital in East European
settings.

Additionally, we assessed results by existing AE and
autoimmune psychosis (AP) criteria.

MATERIALS AND METHODS

This study was approved by Ethics Commission
(17.03.2020) and performed from June 2020 until June
2023. All FEP patients referred to the psychiatric hospital
were assessed.

Inclusion criteria were age 18-60, first FEP < 1 year ago,
possibility to sign the informed consent and PANSS < 5.
Acute intoxication, brain trauma, lesion, infection
(including COVID19 acute stage), pregnancy, other
neurological pathology were exclusion criteria.

Serum and CSF were taken in the acute stage of disorders.
Ogbs, antineuronal Abs to intracellular antigens, NMDA,
CASPR2, LGi1, GABAb, AMPA1,2, GAD Abs, thyroid
serology, ANA, dsDNA Abs were performed. CSF cytosis
and protein level were tested on a regular basis. After “red
flags” and analyses assessment at the first stage, the
second set of analyses was performed in “positive
patients”: CSF antineuronal antibodies, MRI, EEG,
oncological screening. If AE diagnosis was confirmed, we
used immunosuppressive treatment according to the
current recommendations. Outcome was assessed
immediately after treatment, and after 9-12 months follow-
up.

Patients screening procedure was described in the study
profile.

Patient #3.
GABAb-limbic encephalitis with acute psychosis.

CONTACT INFORMATION

Fominykh Vera
autoimmune.neurology@gmail.com

STUDY PROFILE

784 patients admitted
to Psychiatric Hospital
consecutively assessed

Included: 143 patients 634 patients failed screening.
after signing of informed Main causes: duration of symptoms > 1 year
consent (49 %), refuse to sign consent (28 %), acute
COVID infection (11 %).
In all patients lumbar puncture Excluded after inclusion during
was performed. investigations: n=7, another diagnosis (HIV,
drug use, neurosyphilis, symptoms > 1 year)

Clinical data: psychotic and neurological status, routine analysis, PANSS,

cognitive assessment

«Basic» analysis:

* Serum: antineuronal Ab (hu, ma2, ri, AMPH, yo-1, CV2), NMDA, CASPR2, LGi1,
GABAb, AMPA1,2, thyroid serelogy, ANA, antibodies to dsDNA.

« CSF: oligoclonal bands, protein level, cytosis
143 patients

D ‘ Analyses assessment

Second set of analyses
* CSF: antineuronal AB (screen), NMDA, CASPR2, LGi1, GABAb, AMPA1,2,

- MRI, EEG

5 Autoimmune Encephalitis

RESULTS:

Mean age was 32 y.o., 18-63, 75 % female.Top 3 diagnoses at admission were: F23.2,
F23.1 and F20.0. The median time from admission to the first symptoms was 24 days,
ranging from 0 to 361 days, and patients stayed in hospital for around 1 month. 3 % of
patients were admitted to ICU and 3 patients died (2 performed suicide and 1 died due
to severe AE course).

79 patients were analyzed on the second panel after “red flags” assessment or positive
results on the first screening stage. In 8.4 % (n=12) of patients known antineuronal Ab
were detected: NMDA (n=1), AMPH (n=1), GABAb (n=2), AMPA2 (n=1), anti-yo(n=2), GAD
(n=4), MA2 (n=1). In 3 patients total CSF antineuronal antibodies were detected.

We confirmed AE diagnosis in 5 patients (3.5%):

#1: AE, AMPH+, female, “stiff-person” phenotype and psychosis. She was treated with
MP pulse therapy, plasma exchange, CTX. After 1 year she returned to work.

#2: AE, AMPA2+, female, hallucinatory delusional syndrome, movement disorder,
mediastinal teratoma and ovarian cystadenoma. After surgery and immunosuppressive
therapy, psychotic symptoms disappeared, but movement symptoms persisted.

#3: AE, GABAb+, female, acute polymorphic psychotic syndrome. She was treated with
MP pulse therapy, plasma exchange, RTX. At 1-year follow-up ovarian teratoma was
detected.

#4: AE with unknown Ab, male, type 2 Ogbs, cytosis, CSF antineuronal Ab. Disease
started from acute psychosis. Patient died due to severe AE cause.

#5: AE, yo+, female, acute psychosis. MP pulse therapy was successful, return to work.
No oncology revealed, denied a follow-up investigation.

AE cases were assessed according AE and AP criteria.

Case Possible AE with | “Red flags” in AP, AP, AP,
AE criteria | known AB | psychosis | possible | probable |defined

#1, AMPH v v v v
#2, AMPA2 v v v
#3, GABAD - v
\ v AE with v
antineuronal unknown

Ab CSF Ab
#5,y0 + - v

Conclusion:

We revealed 3.5 % AE in FEP cohort in East-European tertiary psychiatric hospital.

In 1 patient no red flags were detected. In 1 patient Ab was detected only in CSF.
AE criteria + “red flags” assessment help to reveal 4 out 5 cases.

1 case was found at serum screening and confirmed by CSF analysis. Criteria of AP
were too conservative to reveal AE cases. That supported the necessity of valid “red
flags” panel and CSF testing in FEP cohort, as well improving of AP criteria in FEP.
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Jindal Institute of Behavioural Sciences, OP Jindal Global
University, Sonipat, Haryana, India
vasundharaa.nair@agmail.com

Identify, Conceptualise and Provide Care — Checklist for
Persons with Acute Brain Infections.

Dr Vasundharaa S Nair (MPhil, PhD) has been working with persons
with various psychiatric and neurological conditions and their families
for past 6 years thereby providing individual and family interventions.
She holds her research interests in the field of mental health, biological
disasters like ZIKA, COVID19, Multiple Sclerosis and Acute Brain
Infections. She is skilled in providing care children and parenting,
women and climate change, healthy aging. She is a passionate faculty,
psychotherapist and researcher.

Brain infections are potentially treatable
conditions, that can be debilitating with serious
sequelae which could result in significant brain
damage and subsequent disability. WHO
recognizes neurological disorders as “one of the
greatest threats to public health” (WHO, 2008).

| Medical Database search I | Additional Records identified
(=121

I ]

Excluded
Duplicate (n = 3920)

Excluded
“Microbiological data and
ports
Records screened (a=1730)
(n=362)

Excluded
-Sysiemic lnfections (8=103)
Full-text articles assessed for social factors (nv=240)
eligibitity ~Not accessible (n = 8)
@=11)

Studies included in the |
-

Studies included in the
=10)

A a

I Included I | Eligibility | | Screening I |ld¢nli':-tim|

Fig 1: PRISMA-ScR and Synthesis : Areas of difficulty with
respect to brain infections (Nair et.al., 2022)

Methodology: Mixed methods study was
undertaken using an exploratory sequential design.

Phase 1: (Qualitative)

« Patient-Caregiver Interviews

« Expert Interviews

 Theme Generation and Validation

Phase 2: (Quantitative)

+ Administration of the initial factors
« Assessment of variables through
scales

Phase 3: (Triangulation)

« Pillar Integration Diagram
* Checklist and Guidelines

Fig 2: Research Process for the study

1.World Health Organization. (2008). Closing the gap in a generation: Health equity through action on the social determinants of health: Final report of the Commission on Social Determinants of Health

(CSDH). Geneva: WHO.

2. Nair, V. S., Thomas, P. T., & Netravathi, M. (2022). Psychosocial factors in brain infections research in the last decade: A scoping review. Indian Journal of Community Medicine: Official Publication of Indian
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Acute Brain Infections are one of the most
important yet least understood neurological
conditions. The burden of the condition is still
not completely well documented.

In the growing context of Patients with Acute
Brain Infections and the associated Delay
causing Disability and Damage, it becomes
imperative, to focus on the social, cultural,
economic, environmental factors.

Further work shall focus on:
These shall thereby help in understanding
of the method of better managing the
condition and ensuring better quality of
life helping in sensitivity and positivity
towards  health  through a  multi-
disciplinary approach.
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Ms Walaa Zakaria

RHU BETPSY - Hospices Civils de Lyon — Université Claude Introduction * Baseline volumes of the hippocampus (RHV, LHV) and amygdala (RAV, LAV)

Bernard LyOh, France Anti-CASPR2 limbic encephalitis (CASPR2-LE) is a rare autoimmune significantly predict volume changes over time in autoimmune encephalitis patients.

ext-walaa.zakaria@chu-lyon.fr + Within 2 years of diagnosis, larger baseline volumes are linked to greater volume loss

disorder mainly affecting men over 50, marked by anti-CASPR2 antibodies
. . . - . in both hi - RHV R? = 0.236, LHV R? = 0.345; la: RA
Brain MRI Longitudinal Volumetric Characteristics Associated in cerebrospinal fluid. Symptoms, including cerebellar ataxia, seizures, and in both structures (hippocampus: RHV R* = 0.236, LHV R* = 0.345; amygdala: RAV
R®=0.416, LAV R? = 0.465).

with Outcomes of CASPR2-Limbic Encephalitis neuropathic pain, develop slowly and often correlate with MRI findings of

« After 2 years of diagnosis, baseline volumes continue to predict volume changes, with

stronger effects for the amygdala (hippocampus: RHV R? = 0.359, LHV R? = 0.258;

Ms Walaa Zakaria completed her bachelors degree in Medical Imaging signal changes in the medial temporal lobes and structural alterations in the

Sciences with a minor in Public Health at the American University hippocampus and amygdala. This study aims to investigate longitudinal amyadala: RAV R = 0587, LAV R  0.653),

of Beirut. Currently, she is pursuing a Masters in Neurobiology at volumetric changes in these brain regions associated with CASPR2-LE

the University of Pavia in Italy. As part of her masters thesis, she MRI hyperintensities to better understand their relationship with clinical \L e e e
is undertaking an Erasmus+ Traineeship at the French Reference outcomes, as current research on this specific condition remains limited

interest in quantitative imaging analysis, particularly using deep
learning applications for medical image segmentation in relation

to autoimmune encephalitis. She previously collaborated with the
institute during her bachelor’s degree, along with her supervisor at the
time, to perform the volumetric analysis for the paper titled “Cerebellar
Ataxia With Anti-DNER Antibodies: Outcomes and Immunologic
Features.” She will be graduating in October from her Masters program,
and following her graduation, she is excited to continue her research
journey by pursuing a PhD with the same team. This opportunity

will allow her to delve deeper into the field of neuroimaging and
autoimmune encephalitis, contributing to significant advancements
and gaining extensive expertise in this area.

Center for Paraneoplastic and Neurologic Disorders and Autoimmune é
Encephalitis. During this traineeship, she has developed a deep Methodology ?
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Figure 2: RHV and LHV (A) and RAV and LAV (B) Volume Changes at Followup
according Baseline Volumes

Hyperintensities in the hippocampus and amygdala correlate with larger volumes, with
significant differences observed at baseline in both amygdala and right hippocampus

(p<0.05)

Time Groups

Average v acs | [

analyses included longitudinal linear regression models to evaluate the =

The study involved a longitudinal analysis of MRI data from both
CASPR2-LE patients (n=62) and healthy controls (n=62). Statistical
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relationship between baseline normalized hippocampus and amygdala o #
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volumes and subsequent volumes changes from baseline measured within “ =
T
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Normalized right and left hippocampus and amygdala volumes significantly

decreased over time (p<0.05) (n=149 MRIs for each of the patients and Figure 3: Comparison of Hippocampus (A) and A

yg (B) Volumes Based on MRI

Hyperintensity Status at different timepoints
controls).

A B

Regression of Normalized RHV over Time from Diagnosis (Patients vs Controls) Regression of Normalized LHV over Time from Diagnosis (Patients vs Controls) .
i Eet 0w . e Conclusions
Conrt ) CECT

* This study demonstrates significant longitudinal volumetric changes in

S

the hippocampus and amygdala in patients with CASPR2 limbic

Normallzed Left Hippocampus Volume.

encephalitis.
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* Higher hippocampal and amygdala volumes at baseline are predictors of
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future atrophy.

‘Normalized RAY and Normalized RA Cantrol Trends Over Time from Diagnosi

Normalized LAV and Normalized LA Control Trends Over Time from

* Hyperintensities in the hippocampus and amygdala correlate with larger

volumes at baseline, likely reflecting active disease processes, but this
relationship diminishes over time as hyperintensities may subside and be

replaced by chronic atrophic changes.

v

* Overall, these findings enhance our understanding of the structural
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implications of CASPR2-LE and may inform clinical decision-making

Figure 1: Time trajectory of right (A) and left (B) normalized hippocampus volumes (% eTIV)
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and right (C) and left (D) amygdala volumes (% eTIV) in patients and healthy controls and patient management strategies.
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Dr Yvette Crijnen works as Neurology Resident at the Neurology
Department of the Erasmus University Medical Centre in the
Netherlands. She combines her residency in Neurology with research
in the field of autoimmune encephalitis. Her research is mainly focused
on autoimmune seizures and anti-IgLONS disease.
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Introduction Conclusions

patients with AAS.

Autoimmune-associated seizures (AAS) are most frequently refractory to anti-seizure medication,
but often respond to immunotherapy. Intravenous immunoglobulins (IVIg) are used off-label to treat

» We assessed the efficacy of IVIg in AAS

escalation of therapy, immunotherapy <3 months before
« Primary outcome measures: intention-to-treat

Methodology

» Prospective open label clinical intervention trial with 1VIg (2020-2023)

« Treatment: 2 courses of IVIg (Privigen): 0.4 gr/kg/day for 5 days, from day 1 and day 22

« Inclusion criteria: age 216 years, 21 seizure per week at baseline, antibodies in serum or CSF
« Exclusion criteria: alternative cause of seizures, severe encephalitis necessitating potential

« Proportion of patients with a seizure frequency reduction >50% in week 6, 7 and 8
« Proportion of patients with seizure freedom in week 6, 7 and 8
« For all patients, and comparison antibodies against extra- or intracellular antigen

against an extracellular antigen

* |VIg reduces autoimmune-associated seizures

» Seizure frequency reduction, seizure severity and
freedom was most seen in the patients with antibodies

« Albeit IVIg works in AAS due to antibodies against an

extracellular antigen, additional iv steroids were
frequently necessary

* Delayed effects (between week 8 and 18) on seizure
reduction were seen in a subset of patients with anti-

GADG65 antibodies, despite lack of other additional
immune therapies

Seizure freedom and seizure reduction >50%
in week 6, 7 and 8 compared to baseline

Seizure severity reduction >50% Seizure freedom

p=0.024 p=0.048
* *
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Antibody against  Antibody against Antibody against  Antibody against

agail
extracellular antigen  intracellular antigen extracellular antigen _ intracellular antigen

Seizure frequency at baseline and week 6, 7 and 8

Results

Number of patients All patients Antibody against | Antibody against
(n=26) extracellular intracellular
antigen (n=13) antigen (n=13)

Autoimmune antibody

GAD (>10,000 IU) 13 (50%) 0 (0%) 13 (100%)

LGl 11 (42%) 11 (85%) 0 (0%)

NMDAR 1 (4%) 1(8%) 0 (0%)

Caspr2 1(4%) 1(8%) 0 (0%)
Sex, male 10 (38%) 9 (69%) 1(8%) 0.004
Age at diagnosis, years, median |48.5 (42.25- 65 (48-71, 33-75) |43 (37-49.5, 18-62) |0.002
(IQR, range) 65.75, 18-75)
Seizure frequency in 3 weeks 18.5 (3-65.2, 50.3 (18.5-232.8, 1- (3.7 (3-27.5, 0.007
before start of IVlg, median per |1-658.3) 658.3) 2.3-73.7)
week (IQR, range)
Seizure severity score (NHS3) in|31.8 (8.3-117.2, |69.3 (29-256.2, 9 (4.5-61.7, 3.3- 0.010
3 weeks before start of IVIg, 3.3-663) 4-663) 198.7)

median per week (IQR, range)

Follow-up cha

acteristics

Number of patients All patients Antibody against |Antibody against |p

(n=26) extracellular intracellular

antigen (n=13) antigen (n=13)

Seizure freedom in week 16, 17 |9 (35%) 7 (54%) 2 (15%) 0.048
and 18
Seizure severity reduction >50% |22 (85%) 12 (92%) 10 (77%) 0.30
in week 16, 17 and 18
Return or increase of seizures |17 (65%) 9 (69%) 8 (62%) 1.00
within 18 weeks

Additional immunotherapy <18 weeks: Antibody against extracellular antigen: n=8 steroids, n=1 steroids and
rituximab, n= 1 steroids, rituximab and plasmapheresis; antibody against intracellular antigen: n=6 1VIg.

Additional vs. no additional immunotherapy before end of week 8

p=0.004
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Seizure severity at baseline and week 6, 7 and 8

Additional immunotherapy

No additional immunotherapy

Pp=0.016
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Proportion of NHS3 per week

Baseline  Week3

Gescine Wetks  Wookoo « Significant reduction of seizure

* 7/13 (54%) patients with LGI1
antibodies received additional
steroids before the end of week
8 (median study day 22, range
14-23)

severity in week 6, 7 and 8
compared to baseline in
patients who received
additional steroids (p=0.016)

This study was funded by the Dutch Epilepsy foundation (EpilepsieNL, 19-08) and the Interlaken
Leadership Award, an unrestricted research grant from CSL Behring.
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INTRODUCTION

Neurological complications are common in patients post COVID-19. Central inflammatory conditions accounted for 9.3% of neurological conditions in hospitalised COVID-19 patients in a
United Kingdom wide surveillance study[1]. Whilst severe neurological complications such as encephalitis are rare, they are associated with significant long-term disability and high
mortality. The underlying pathophysiology remains unknown. Current knowledge is based on case studies and case series only, without a control cohort. This is the first case-control study
to characterise patients who have developed neuroinflammatory complications post COVID-19.

METH

We carried out a prospective COVID-19 Clinical Neuroscience (COVID-CNS) study, across 17 UK sites between March 2021 and October 2022. Adults hospitalised with COVID-19, who
fulfilled neurological or neuropsychiatric diagnostic criteria were recruited as cases, while controls were patients hospitalised with COVID-19 who did not develop neurological
complications [2]. Participant’s acute admission data, clinical follow-up assessments, blood sampling and neuroimaging were collected for analyses. Additional neuronal autoantibody
assays were performed based on clinical information. Brain injury and cytokine markers were quantified using Quanterix Simoa kit and Bio-Rad human cytokine screening 48-plex kit
respectively.

Inflammatory complications predominantly affects the central Inflammatory complications are associated with reduced
nervous system Glasgow Coma Score and worsening functional outcome
despite milder COVID-19

730 participants

COVID-19positive control Adjusted Odd's ratio
Risk factor Case (n=59) 329) Odd's ratio. Adjusted P-value __(95% CI) Significance
‘Age (median, QRS 50.0(40.0-60.5] '57.0(45.0- 65.0)(NA=1)
l \ Age group <55 (%) 64.4(38/59) 44.2(1441326) 2287(1.286-4.068) 0.3232 1.631(0.6179-4.3056) s
Gender (% male) 61.0(36/59) 53.2(175/329) 1.368(0.777 - 2.411)

Co-morbidites
Hypertansion (%) 232(156,NA=3)  33.3(104/328,NA=17) 0605(0.312-1.174)

- 2001 7 "
’ 401 cases ‘ 329 COVID-19 positive controls Ethnicity (% white) BABWUSINAE)  78.4(225/287,NA=42) 0675 (0.302-1511)

Tobaceo smoking (%) 106(5/47,NA=12)  5.1(15/295, NA= 34) 2222(0.768-6.432)

Hypercholesterolaemia (3) 37 (2/54,NA=5) 14.5(45/311, NA = 18) 0.227(0.053-0.966)
Disbetes (%) 17.9(10/86,NA=3)  17.9(56/313, NA = 16) 0,998 (0.475-2.096)

o o Neurologcal conditon (%) 1090655, NA=4 38(12/376,NA=13) 30201.112-8.649)

342 (85%) 59 (15%) eyt dsordor () 07656 NA-D 88t NAL 1S 1275 05013207
Others Neuroinflammatory cases Ghvonic cadiac iscase (%) TB(USNARS)  57(18/315,NA=14) 0300(0.035-2.204)
Chion kaneyaiscase (%) Se@SENA-Y  67(2131NA=1S) 0517 (0118-2.267)

\ G a8 WSGRAMASD  T4SzA N~ o (0455 2509
\ Autoimmune disease (%) 1.9(1/54,NA =5) 4.1(13/315,NA = 14) 0.438 (0.056 - 3.421)

Pre-admission medications
Immunomodulatory medication (%) .4(5/53,NA=6) 3.9(12/307,NA =22) 2561 (0.854-7.593)
Steroid (%) 160(8/50,NA=S)  20.5(63/307, NA=22) 0.738(0.330- 1.650)
Anti-epileptic medication (%) 96(5/52,NA=7) 2.6(8306, NA = 23) 3.963 (1,244 -12.628)

43 (73%) 16 (27%)
Central nervous system Peripheral nervous system

At dopressants (%) TLBESONARE  10.2(31/305, NA=26) 1178 (0.465-2.985)

0 I Aotateters 00 s20ua NSy 79(E02 NA-T7) 0500 01159 2210)

T 1 Arti-coaguants () SSUSLNA=E)  7.4(2V300,NA=20) 0777(0:225-2689)

[ | | AGE inhiitor (36 VAWSLNA-T 1155005, NA-26) 16160725 0.504)

20 " 12 7 Inflammatory 3Muscle/ 3 3 senoy TSES2NAST  20.7(63305 NA= 26) 0501 (0205 1:226)

Demyelination|| Encephalitis| Others polyneuropathy ||neuromuscular junction| Vasculitic| Others GCS on admission (mean, SDJS 135,01 (NA=20  14,06(NA=61) - NA

256(1030,NA20) 1951268, NA=61) ' 18.138 (5601 -56.711) 0.0082 82539 1.7277-30.4316) **

Respiratory symptoms (%) 54.2(32/59) 84.8(279/1329) . 0212(0.117-0.385)
322(19/59) 55.3(1821329) 0.384(0.213-0.691)

COVID severity score on admssion (mean,
o). 31,27 NA=6) 45,1.4(NA= ) X NA

59 out of 401 cases were identified as having developed a neuroinflammatory complication post ety scors imsson(1

COVID-19. A further 329 participants were recruited as COVID-19 positive controls o) 54.7(20/53,NA=6)  16.3(53/325, NA= ) 0.161(0.0871-0299) 5.26x10% 0.1432(0.05585-0.3674) *++
Around 3/4 of these neuroinflammatory cases affects the central nervous system (CNS) S on oy soere durng 3625 MA=16) as1s A1) A

CNS syndromes associated with COVID-19 are predominantly demyelinating. These includes e iy g moclan (GRS 300004 NA18]  10(0026) (A= 135) -

myelitis, acute disseminated encephalomyelitis (ADEM), myelin oligodendrocyte glycoprotein Estimatsd mFa >1 (%) 25029040 NAS1S) 92101017154, NA =139 omrs 2428(1.148-5.134) 0,048 3257211616013
antibody-associated disease (MOGAD) and clinically isolated syndrome or multiple sclerosis. two-sided, st NA

Cases of COVID-19 associated encephalitis are mostly antibody-negative. These included 7 cases + We used a multivariate analysis model to compare a range of risk factors between
of possible autoimmune encephalitis (AE) and 4 cases of probable or definite AE as per diagnostic neuroinflammatory cases and COVID-19 positive controls.

criteria [3] We found a Glasgow Coma Score (GCS) of less than 15 on admission and an estimated
4 cases of opsoclonus myoclonus syndrome were among the CNS “Others’ category modified Rankin Score >1 were associated with a higher risk of developing inflammatory
Peripheral nervous system inflammation and vasculitis may occur following COVID-19 neurological complications, while a COVID severity score of between 1-3 on admission was

associated with a lower risk.

Axonal and dendritic injury markers are elevated in central inflammatory conditions

Antibody
UCH-L1 negative but ~~._
probable AE e
CNS inflammation - Sjogren’s
ADEM /syndmms
ADEM -\ ° . Myasthenia gravis

Possible AE « «—GFAP astrocytopathy

. . Transverse myelitis

®CNS
APNS
 COVID Control

NfL (pg/mi)

VID  Case OVID  Case coVID  Case OVID Case
ENB) ontrol Control antrol EQUID) CNS_PNs

NfL

faid

40 60 80
4 . Age (Years)
B L m . To further our understanding of the pathophysiology of inflammatory neurological dysfunction, we investigated levels of brain injury
i r % - - _ markers as a proxy of global neurological dysfunction.
@ - B3 . Brain injury markers change over time from the onset of COVID-19, therefore 116 COVID-19 positive controls were selected to match
i - the case cohort for the timing of COVID-19 to sample collection.
) Both NfL and T-au levels are higher in neuroinflammatory cases compared to time-matched controls, while GFAP and UCHL-1 show no
difference (Figure A).
gowio, cN(s: PNS . S NfL levels are elevated specifically in central complications compared to control and in particular demyelinating conditions (Figure B)
ase T-tau levels are also higher in CNS cases, although no significant difference between the sub-categories seen (Figure C).
Individual participants with high levels of NfL (above 100pg/ml) are highlighted (Figure D).
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