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Epidemiology 

First recognized in China 2010
Incidence 1.5  per million population per year; 90 cases annually in SA
Most age groups and both genders  (75% cases are female)
Ovarian teratoma non-white race; as young as 3 months





Clinical course    

Prodromal phase  Illness phase  recovery phase late phase









EEG showing extreme delta brush





Questions

Single antibody or 6-Panel antibody testing?
NMDAR antibodies: CSF or serum or both?
Quantitative NMDAR antibodies titer testing? 
Value in repeating NMDAR antibodies ?
What % of childhood AE cases are seronegative? Is there a difference in 
clinical presentation, response of therapy and outcome?
When should one also request MOG antibodies? 
Best 1st line therapy: IVIG or methyl prednisone or combination therapy?
Is there value in repeating 1st line therapy? 
How look do you wait and are there criteria for starting 2nd line agents? 
What is the best 2nd line agent? 
How should one treat refractory AE?
Is there a way to accurately prognosticate outcome at disease onset? 



Initial investigations  



More specific investigations  



Detection panels for AE-antibodies

The National Health Laboratory Service, and private laboratories in SA, offer an 
AE panel with antibodies against neuronal surface antigens including anti-NMDA 
receptors, α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) 
receptor 1 and 2, γ-aminobutyric acid (GABA) receptor B, contactin-associated 
protein-like 2 (CASPR-2) and leucine-rich glioma inactivated protein 1 (LGI1).







NMDAR-antibodies 

Both serum and CSF AE antibody panels should be sent. 
All patients with anti-NMDAR encephalitis have CSF AE antibodies.
CSF testing is more sensitive than serum testing. 
15% of patients with AE have evidence of antibodies in the CSF but not in 
the serum. These patients tend to be older and have milder neurologic 
symptoms with less frequency of tumours.

MOG antibody testing is more sensitive in serum. 

CSF antibody titers does not seen to predict disease severity or risk of 
relapse. (Weak correlation between CSF antibody titre and mRS)



Value in repeating antibody titers 

Absolute titers have only a weak association with clinical severity & titers 
in serum do not correlate reliably with disease status.
Treatment decisions should be based on clinical assessment and not 
changes in antibody titer during the disease.

After recovery, most patients still have antibodies in serum and CSF.
When assessing relapse, CSF titers may be more useful than serum titers 
and only when compared to earlier samples.



Seronegative autoimmune encephalitis

> 50% of all childhood AE cases are antibody negative
Criteria for seronegative AE have been proposed (possible & probable group)
Clinical presentation is similar
Therapy response: smaller % seronegative require 2nd line agents
Outcome similar 





When anti-NMDAR encephalitis patients have CNS demyelinating 
manifestations or demyelinating changes such as multiple patchy or 
punctate foci of signal abnormalities on head MRI, the presence of 
MOG antibodies should be considered. (16%)

When MOG-AD is associated with atypical manifestations such as 
psycho-behavioral abnormalities, sleep disorders, and frequent seizures, 
the presence of anti-NMDAR antibodies should be considered (12%)

MOG-antibody testing indicated



MN-overlap syndrome (NMOS) 

All 3 groups respond to immunotherapy
Paediatric anti-NMDAR encephalitis MOG+ is more likely to relapse 
and needs a closer follow-up.



Neuroimaging and EEG

Neuroimaging is often normal (>50%) in AE, but if abnormalities are 
identified, they are generally nonspecific.
Neuroimaging is often helpful to rule out AE mimics.

In children, EEG findings are more likely to be generalized rather than focal 
extreme delta brush, characterized by rhythmic delta activity with overriding 
fast beta frequencies, can be seen in up to half of children with NMDA-R 
encephalitis.



Tumour evaluation

Although tumours are rarely identified in children with AE, tumour 
evaluation should be performed in all children with a diagnosis of AE 
given that approximately one-third of female children 18 years or 
younger are found to have an ovarian teratoma.
MRI of the chest, abdomen, and pelvis or ultrasound of the ovaries is 
generally recommended at the time of diagnosis.



Treatment guidelines are based on mostly retrospective cohort studies, and 
there are no randomized controlled trials.

Children given immune therapy do better than children not offered any therapy

Children given treatment early do better than those given treatment late
(less damage to the hippocampus)

If a child does not respond to first line therapy, second line therapy improves 
outcome.

Treatment



First-line therapy

Oral prednisone (1–2 mg/kg/day [max 60 mg] and slowly weaned)



First-line therapy responders

Ongoing corticosteroids is recommended for the first months of disease, 
preferably as pulses, or alternatively oral tapers. Longer or repeated IVIG 
courses may be continued monthly for 3–6 months, depending on severity and 
availability, whereas monthly pulsed oral dexamethasone or IV 
methylprednisolone may be used in resource-limited settings

International Consensus Recommendations for the Treatment of Paediatric 
NMDAR Antibody Encephalitis 2021



Combined immunotherapy



Repeating first line therapy

In a multicentre paediatric study in China, 21.8% (84/386) patients were 
treated with a repeated course of first-line immunotherapy (48.1% received 
IV methylprednisolone and IVIG, 44.2% received IVIG only) followed by 
second-line agents in 16 patients, while 14.8% (57/386) went directly to 
second-line immunotherapy. Patients who received second-line, repeated 
first-line, or both did not show significant differences in complete recovery 
rate.

Repeated first-line immunotherapy can be considered when second-line 
immunotherapy is not possible due to severe adverse effects and high costs



When to start 2nd line therapy 

NMDAR encephalitis symptoms may take weeks or months to improve.
Clinicians should allow time for treatments to take effect. In general, it is 
prudent to wait 1–3 months before making judgements on the effect of 
second-line agents.

International Consensus Recommendations for the Treatment of Paediatric 
NMDAR Antibody Encephalitis 2021 recommends: Patients have had 
adequate first line immunotherapy and have not or have inadequately 
responded to the first-line therapy at 2 weeks of treatment initiation or within 
six weeks of first symptoms. 



Severe disease: mRS> 4
Inadequate improvement: less than 2 point improvement in mRS from presentation

Modified Rankin score(mRS)



International Consensus Recommendations for the Treatment of Paediatric NMDAR 
Antibody Encephalitis 2021 



Second-line therapy



Cyclophosphamide

In contrast to rituximab, which cannot cross the blood-brain barrier, 
cyclophosphamide has good bioavailability within the central nervous system 
and may induce local immunomodulation and immunosuppression.

The major limitation with cyclophosphamide is the potential for severe side 
effects such as haemorrhagic cystitis, myelosuppresion, and increased risk of 
malignancy. 



Rituximab

Chimeric monoclonal antibody against CD20-positive B lymphocytes (B 
cells) inducing B-cell depletion
Infusion reactions in 12% of children (hypotension Bronchospasm) 
Case reports PRES

Dosage:375 mg/m2 (max 500mg) weekly for 4 weeks or two doses of 1 g, 
2 weeks apart)

Recommended that you perform B-cell measurement at 2–4 weeks to 
demonstrate B-cell depletion (CD19/20 levels), as well as periodic 
monitoring of B cells and immunoglobulins to assess for B-cell 
repopulation and to monitor for hypogammaglobulinemia



Refractory AE
The literature is very limited to generate recommendations (small case series 
and individual case) Exclude ovarian teratoma
Cytokine based drugs 
Plasma cell depleting agents
Treatments Targeting Intrathecal Immune Cells or Their Trafficking through 
the BBB



Prognosis

Anti-NMDAR Eencephalitis-1-year functional status (NEOS) score
5 variables: 

 ICU admission
 Treatment delay > 4 weeks
 Lack of clinical improvement within 4 weeks
 Abnormal MRI
 CSF WBC higher than 20 microliters 
Score=0 (3% chance of poor functional outcome at 1 year)
Score=4 or 5 (69% chance of poor functional outcome at 1 year) 

75% of the patients with NMDAR encephalitis recover entirely or with mild 
sequelae while the other 25% have severe CNS deficits or eventually die.
Lifetime risk of 12% to 24% for relapse.



Conclusions
Well designed RCT clinical trails are required to determine optimal therapy
(especially in antibody-negative autoimmune encephalitis). 

Autoimmune encephalitis often is misdiagnosed in patients, leading to the 
unnecessary use of immunotherapies and delays in treating the correct 
condition. A recent retrospective study indicated that more than 1 in 4 patients 
diagnosed with autoimmune encephalitis did not have the disorder; rather, they had 
a psychiatric or functional neurologic disorder, neurodegenerative disease, 
or other condition.




