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Diagnosis can be made when all three of the following criteria are met:

1. Subacute onset (rapid progression of less than 3 months) of working memory deficits (short term
memory loss), altered mental status*, or psychiatric symptoms
2. At least one of the following:
a. New focal CNS findings
b. Seizures not explained by a previously known seizure disorder
c.  CSF pleocytosis (white blood cell count of more than five cells per mm?)
d. MRI suggestive of encephalitist
3. Reasonable exclusion of alternative causes

*Altered mental status defined as decreased or altered level of consciousness, lethargy or personality change. tBrain MRI hyperintense
signal on T2-weigt fluid recovery highly restricted to one or both medial temporal lobes (limbic
encephalitis), or in multifocal areas invelving grey matter, white matter, or both ible with di lination or infl; ion
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Table 1: Initial laboratory investigations of suspected AIE. Tests inbold are strongly recommended to establish the diagnosis and exclude c imics. Optional
tests are also listed if clinically indicated by presenting history

Routine Complete blood count Cell count and differential
Electrolytes, creatinine Protein
Liver function tests. Glucose
Glucose Serum along with CSF protein electrophoresis to
Serum along with CSF protein electrophoresis to identify CSF-specific oligoclonal bands
identify CSF-specific oligoclonal bands Serum along with CSF 1gG and albumin to calculate
Serum along with CSF IgG and albumin to calculate 1gG index
IgG index Cytology
Hold >=3 ml for future testing
Metabolic TSH
Vitamin B12
Toxicology
Systemic Autoimmune 'ANA and ENA panels
CRP
Anti-dsDNA, €3, C4, ANCA panel
Infectious Diseases HIV, Syphilis screening HSV, V2V, enterovirus PCR
Immunocompromised or travel history  Respiratory viral panel Bacterial culture and sensitivity
in italics Arboviruses serology, Lyme serology Mycobacterial culture, AFB smear
Hepatitis B/C**, TB skin test/QuantiFERON** Cryptococcus testing
Fungal, parasitic, helminthic, amoebic tests. Consider Syphilis VDRL (if serum testing positive)
infectious disease consultation. CMV, HHV6
Fungal cultures
JCV PCR
Testing Comp neural antibody testing Comprehensive neural antibody testing
(Centre dependent)
Other Antibody Testing Based on MOG antibody, aquaporin-4 antibody, GQ1b ganglioside
Clinical Phenotype antibody
Malignancy suspected or Flow Cytometry Flow Cytometry #**

leptomeningeal involvement
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Table 2: Test methodologies employed for neural antibody detection in patients with suspected autoimmune encephalitis

Cell-based assays (CBA) Anti-NMDAR, LGI1, CASPR2, GABA(B)R,  CBA reported to have higher sensitivity than TIIF/IHC for certain neural
AMPAR, DPPX, GAD65, IGLONS, MOG, antibodies (e.g., LGI1, CASPR2); however, higher sensitivity may come at cost
GLYR to specificity(46,21)

Specificity of isolated positivity by CBA varies across analytes and is lower in
the absence of corresponding positivity by second assay (e.g., TIIF/IHC); for
weak/low isolated serum positivity by CBA, discuss further evaluation with
testing laboratory (e.g., testing at higher dilution for anti-CASPR2)(63,65-67)
Note that CBAs for anti-MOG and anti-GlyR are not routinely incorporated in
neural antibody panels for autoimmune encephalitis, but should be ordered
in patients with compatible disease phenotypes (e.g., ADEM and unilateral
cerebral cortical encephalitis/FLAMES for anti-MOG, PERM for anti-GlyR);
restricting testing of these antibodies to patients with compatible disease
phenotypes reduces proportion of false-positives, which usually occur as low
levels of positivity in serum(68-74)

Immunoblots Anti-Hu, Yo, Ri, amphiphysin, CV2/ Specificity of isolated positivity by immunoblot varies across analytes and is
CRMPS5, Ma2/Ta, SOXL, Zic4, Tr/DNER,  lower in the absence of corresponding positivity by second assay (e.g, TIIF/
GAD6S 1HC)(59-64)
Radioimmunoassays (RIA) Anti-GAD65 Serum cutoffs for what constitutes high levels of anti-GADES by RIA have been
Anti-VGKC published (>20 nmol/L or>2,000 U/mL); demonstrating intrathecal production
of anti-GAD65 may aid in diagnosis of GAD65 neurologic autoimmunity
(63,75-78)

Detection of anti-VGKC in the absence of anti-LGI1/CASPR2 lacks specificity for
&
Enzyme-linked immunosorbent  Anti-GAD65 Serum and CSF cutoffs for what constitutes high levels of anti-GADE5 by ELISA
assays (ELISA) have been published (>10,000 IU/mL for serum, >100 IU/mL for CSF);
demonstrating intrathecal production of anti-GAD65 may aid in diagnosis of
neurologic autoimmunity(63,78)
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Initial Treatment for All Patients

High dose steroids (1 g IV methylprednisolone or equivalent) AND
IVlg (2 g/kg over 2-5 days) OR PLEX (5 exchanges over 10 days)

Steroid monotherapy can be considered in mild/moderate cases (see section on defining

severity)
Patients receiving high dose steroid should be considered for steroid taper

" =

Treatment Failure

Lack of improvement or worsening 5-10 days after
initiation of first line treatment (2-4 weeks for
outpatients)

Neoplasm Identified

v \ \
Confirmed
Treatment of underlying Intracellular Antibody
neoplasm with Ei:::fci:?::l:r
chemotherapy/surgery as i A Cyclophosphamide IV
appropriate in concert Antibody or Antibody monthly for 3-6
with 1st/2nd line therapy Negative Patients months. Rituximab can
also be considered,
Rituximab 1 g for 2 especially in
doses 2 weeks apart antibodies with lower
neoplasm association
(e.g. GFAP/GAD65)
\ ‘L
2nd Line Treatment All Patients

failure X " . X
Consider co-administration of steroids, as well as

repeated courses of IVIg/PLEX or initiation of

Defined on acase by case| _ : .
basis with input from | % IVIg/PLEX if not done previously.

autoimmune neurology. . . N .
Consider third line Consultation with a specialist in autoimmune

treatment options. neurology should be obtained.
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Table 3: Anti-neural antibodies associated with encephalitis

Antibody Target/Type Examples
Antibodies against Extracellular ~ NMDAR-IgG, AMPAR, LGI1, CASPR2,
Targets GABA-A/BR, mGLUR1, Glycine,

mGLuRS5, DPPX, Neurexin-3a

Antibodies against Intracellular ~ Hu (ANNA-1), Yo (PCA-1), Mal/2,
Targets CRMP5/CV2, Amphiphysin, KLHL11,
PCA-2, Ri (ANNA-2)

Antibodies against Intracellular ~ GAD65, GFAP
Targets with lower association
with malignancy
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Practical Tips on Treatment:

1. Early initiation of appropriate treatment is essential to optimize
outcomes.

2. Awaiting neural antibody results should not delay consideration of
empiric immunotherapy if there is a high index of suspicion for AIE, after
reasonable exclusion of alternative diagnoses.

3. All patients with severe AlE should receive high dose corticosteroids with
IVIg or PLEX as initial therapy; treatment with steroid monotherapy can
be considered in mild/moderate cases but input from a spedialist in
autoimmune neurology is recommended (Figure 3).

4. Treatment of underlying neoplasm (if found) should occur in concert
with first-line treatment when possible.

5. Second-line therapy should be offered to all patients with severe AIE who
fail to improve orworsen 5-10 days afterinitiation of first-line therapy (2-
4 weeks for mild/moderate cases).

6. Proposed differences in the approach to treatment of patients with
severe AIE compared to those with mild/moderate disease include the
routine initiation of dual first-line immunotherapies and the more rapid
determination of treatment failure, to encourage earlier escalation to
second-line immunotherapy in those with severe disease.

7. Early involvement of a specialist in autoimmune neurology is strongly
recommended for all patients who fail first-line treatment.

06 MEAMENMDAR-IgG AIERYISFHEEEIR

* ¥ERMENMDAR-IgG AIE: NMDARFURINK SEFERIERAEEX, iarERaEF
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Table 4: Antibody type and malignancy risk

Hu (ANNA-1), CV2/CRMPS, PCA-2 (MAP1B), SOX1, Amphiphysin, Ri (ANNA-2),
Ma2/Ma, KLHL11, Yo (PCA-1), TR| (DNER)

AMPAR, GABAgR, mGLURS5, NMDAR, CASPR2*, GABAsR

* RRIOERIDEFIBXRAIAIE: A7 SAIEEL, EREMEFERNSS.
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AIE Spe:ii:p':fep;asm Directed + Neoplasm identified: Further
presentation neoplasm monitoring and treatment as per
(or relapse*) screening oncology**

Noneoplasm A
e identified
Empiric [ Positive Test ]
Screening
+ 4 + 4 +4
Mammogram or breast MRI; pelvic /

ovarian or testicular ultrasound Body PET for
> CT body = | i intermedie_ite
= Consider comprehensive skin exam == and high risk

and colonoscopy +/- endoscopy as antibodies

appropriate

No neoplasm identified: repeat screening every 3-6 months, for at least 2 years in patients
with intermediate and high risk antibodies
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Practical Tips on Neoplasm Screening

1. All adult patients presenting with AIE should undergo screening for
malignancy at the time of diagnosis.

2. Initial screening should not be delayed while awaiting neural antibody
test results.

3. Sex-specific testing should be undertaken if the initial screen is negative
(Figure 4).

4. Follow-up screeningis not necessary in patients with a low-risk antibody
and initial negative screening but should be done in patients with
intermediate or high-risk antibodies.

5. For antibody-negative patients, the optimal approach to follow-up
screening is unknown but repeat screening should be considered in certain
patients (e.g.,, those with high-risk phenotypes such as LE, refractory/
relapsing disease, and/or significant risk factors for malignancy)

0 EftEmRNAAaT
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Table 5: Recommended agents for neuropsychiatric symptoms

Medication Class/ Specific benefits
Treatment Modality ~ Medication Target Symptoms in context of AIE  Specific risks in context of AIE Reference
Benzodiazepine Mast common Agitation, catatonia Adverse cognitive profile, risk of 173,178,185
midazolam, lorazepam, worsening, hypoventilation
clonazepam
Mood stabilizing Valproic acid Agitation, moed lability Also treats Teratogenicity 173
anti-seizure seizures
medications
Carbamazepine Agitation, mood lability Also treats Hyponatremia 173
seizures
Lamatrigine Agitation, mood lability, Also treats 185
theoretically may target seizures
psychosis
Alpha agenist Clonidine Agitation, cognitive Hypotension, bradycardia in patients with 185
impairment, sleep autonomic symptoms.
disturbance
Guanfacine Agitation, cognitive Hypotension, bradycardia in patients with 185
impairment, sleep autonomic symptoms.
disturbance
Antidepressant Trazodone Sleep disturbance Orthostatic hypotension in patients with 173
autonomic symptoms.
Mirtazapine Sleep disturbance, Orthostatic hypotension in patients with 185
depression autonomic symptoms.
Selective Serotonin Depression, anxiety SIADH (hyponatremia) 185
Reuptake Inhibitor
Beta blocker Propranolol, pindolol Agitation Hypotension, bradycardia in patients with 173,185
autonomic symptoms.
Typical Haloperidol Delirium, agitation, psychosis Drug induced movement disorders 173287
antipsychotic
Chlorpromazine Agitation, psychoasis, sleep Drug induced movement disorders 173
disturbance
Atypical Olanzapine Agitation, psychoasis, sleep Drug induced movement disorders 173,178,185
antipsychotic disturbance
Quetiapine Agitation, psychosis, sleep Drug induced movement disorders 173285
disturbance
Risperidone Agitation, psychoasis, sleep Higher risk of drug induced movement 173,185
disturbance disorders than other atypical
antipsychotics
Aripiprazole Agitation, psychasis Drug induced movement disorders 173285
Clozapine Psychosis, sleep disturbance Highest risk of all antipsychotics for 173285
inducing seizures
Stimulant Methylphenidate or Cognitive impairment, Lowers seizure threshold, may worsen 185
amphetamine daytime sedation, low energy psychosis, hypertension
formulations
Miscellaneous Amantadine Cogpitive impairment, May worsen motor or neuropsychiatric 185
daytime sedation, low energy symptoms.
Melatonin Insomnia 185
Electroconvulsive Catatonia Requires anesthetic (limited risk of long-  171-173,
therapy term memory impairment) 179, 180
Sedative/hypnotics  Zolpidem, zopiclone Insomnia 185
Anxiolytic Buspirone Anxiety 185
NMDA Antagonist  Ketamine Agitation Requires intravenous access, 176
hypertension, theoretical worsening of
psychosis
Anticholinergic Benztropine, Drug induced movement Delirium, can worsen cognitive 185
trihexyphenidil disorders impairment
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Practical Tips on Secondary Management

1. Patients who receive prompt immunosuppression are more likely to
obtain seizure freedom.

2. A combined initial approach of immunosuppression and use of anti-
seizure medications is strongly recommended for most patients with AIE
and seizures.

w

. Neuropsychiatric symptoms are common in AIE and are expected to
improve with first- and second-line treatments but symptomatic therapy
may still be required (Table 5).

¢

s 8k AEEREEARTEBFAEEEES, SRATETNRE—ZMN/S—%iar
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¢ REREINS: KEIRERTIRFRZEE, ENESERTAMAIEFEE=F5
BERARRERREAT.

Practical Tips on Chronic Management:

1. Risk of relapse in AIE differs depending on specific antibody positivity
and ranges from 10-41%.

2. Longsterm immunosuppressive therapy is not routinely recommended
for all patients at first presentation of AIE, although we acknowledge
there is substantial variability in practice even among experts.

3. Relapses should be treated according to the 1*2" line treatment

algorithms as abowe unless a particular therapy is known to be
ineffective for the patient.
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Table 6: Overview of screening response by pathogen

Hepatitis B+

agent: Cyclophosphamide,
Prednisone, Rituximab, Infliximab/
TNF alpha inhibitors

Serology (Anti-HBs Ab, anti-HBc
Ab), Other (HBsAg, HBV DNA)

HBsAg -+ve: Treat Hepatitis infection.

Anti-HBs -ve/anti-HBc +ve: Monitor ALT, HBV DNA,
and HBsAg every 1-3 months or treat
prophylactically.

Anti-HBs -ve/anti-HBc -ve: Immunize when
possible.

Hepatitis C13419% Agents: Pulsed Corticosteroids, Serology Anti-HCV +ve: Test HCV DNA. If positive, treat. If
Rituximabt negative, monitor transaminases periodically while
on immunosuppressive treatment.
HivssLsT General Serology HIV-+: Consult ID for consideration of ART

Strongyloidiasis 20!

Agent: Prednisone
‘Other: Visitor / Resident of Endemic
Region, Eosinophilia

serology, Stool Ova and Parasites

Treat if positive test or high suspicion exists with
Ivermectin 200 pg/kg per day orally x 1 or x 2
given 2 weeks apart.

Contraindications to Ivermectin: Loo oo filarial
exposure (West or Central Africa travel), pregnancy,
weight <15kg.

Initiate treatment 2-4 weeks prior to
immunosuppression if possible (minimum lead
time is the confirmation of tolerance of
antimicrobials).

Tuberculosis (TBF® General QuantiFERON Gold (esp. where
patient has received tuberculosis

wvaccination), Mantoux Skin test

VEVE Agents: Effective lymphocyte
depletors (esp. where prolonged
lymphopenia is anticipated /
realized)®

Serology May consider anti-viral prophylaxis versus

wvaccination if titer does not reflect immunity.

thitusimab and cyclophesphamide can be used to treat the immunological complications of Hepatitis C but a risk of severe hepatitis exists beyond risk posed by hepatitis C.

U2V testing is to ascertain if sufficient immurity remains ta reduce the risk of emergent singles

Ab: Antibody, Ag: Antigen, CART: combined antiretroviral therapy, CD: Cell differentiation factor, CNS: Central Nervous System, CSF: Cerebrospinal Fluid, DNA: Deoxyribonucleic Add, esp:
espedially, HB: Hepatitis B, HC: Hepatitis C, HIV: Human Immunadeficiency Virus, HBs Ag: Hepatitis B surface antigen, HBe Ab: Hepatitis B core antibody, ID: Infectious disease.

* REEM:
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Table7: Vaccinationrecommendations - adapted from CDC 2022 and Canadian
guidelines (Rubin et al. 2014; Government of Canada 2021; CDC 2022)

Iv4 |/ RIV4 Annual dose Universal
LAIVA Contraindicated
TD or Tdap[Tex] Primary series if Universal

unimmunized; booster g10

years
MMR [LV] Contraindicated
RZV Consider 2 doses (min Patients with no
interval 4 weeks) evidence of immunity
HPV [RV] 3 doses up to age 26 Consider as age
appropriate
Pneumococcal 1 dose of PCV13 then 1 Universal
(PCV13, PCV15,  dose of PPSV23 (min
PCV20, PPSV23)  interval 8 weeks) with
PP5V23 booster 5 years
later
Hepatitis A f B Administration dependent  Consider in groups that
[Inv / RV] on vaccine brand would be high risk in the
event of infection (B-Cell
agents, prednisone
10 mg or greater for 4 or
more weeks)
COVID19 Annual dose Universal

* IR/ TR :
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Table 9: Steroid side effect mitigation®®

Adrenal Insufficiency Investigations: Cosyntropin stimulation
testing if suspected.?* Management: Raise
steroids and/or slow [ arrest wean; in patient
who have received 5 mg of prednisone or
more refer to relevant presurgical guidelines
as necessary.””’ Consider endocrinology
referral.

Avascular Necrosis Investigations: X-ray, MRI, radionuclectide
scan. Treatment Options: Wean steroids,
orthopedic referral

Glaucoma*® Menitoring (For patients receiving 10 mg of
prednisone or more): Consider referring to
optometry for IOP monitoring at 1, 3, and 6
months and every 6 months thereafter.
Treatment Options: Refer to ophthalmology

Upper Gastrointestinal ~ Consider use of proton pump inhibitor in

Bleed/Gastric Ulcer patients on concomitant NSAID and/or all
hospitalized patients
Metabolic syndrome Traditional approach: Standard therapy,

diet [ activity encouragement / counseling

Osteoporosis All: Calcium 1000-1500 mg, Vitamin D 800-
2000 1U%5, monitor with BMD at a maximum
of one year then every 1-3 years depending
on FRAX score.

Medium+ FRAX or prolonged therapy (>3
months at 7.5+ mg): Bisphosphonate,
expedite steroid wean when possible.

3-5 years on bisphosphonate: consider drug
holiday / rotate to teriparatide. ™

Psychosis Traditional approach: Atypical antipsychotics,
taper steroids.

Neuroleptic sensitivity: Long-acting
benzodiazepines,” Lithjum. =2

BMD: Bone mineral density; |OP: Intraocular pressure; FRAX: Fracture risk assessment tool;
MRI: Magnetic resonance imaging.

Lz RIS S RAE

o PEZN: BURIIR2EFAEEEZRNF0, RN —Z%iaT TRENE
&,

|13 Zie

B SRR AR R T S e R R ERFIRRNES R UNRRE. REM
I, XTPEENSEEHENARE. EXMERT, XEHRiErRAseamT
BE—ZIRREERG. EZREMETESRRMEMK (AE) BE, BREREL
PR, ANEX, FESENERFEFEREFE, MRS —%iasr
(FRIRMITER (PLEX) FMAZESRN) F0REL, TERBISHINEIRAIER AN
RNIRREEMTROIRE L, W, (FEFEEVIERIEEUTEaNEREES
BRFRIETIE,

FEMNE, EINMARESE T RIS XIAERIGRRIEITATIRR. XERRENAIE
RETETIHEIGATRHTHRE, FHHEEREE.

Y=E]:


javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

