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Autoimmune encephalitis (AE) represents a growing number of 
severe autoimmune-inflammatory diseases affecting both the white 
and grey matter of the brain.

Diagnostic criteria
General diagnostic criteria for possible AE
Previous diagnostic criteria for any form of encephalitis required 
a clinical picture of an encephalopathy characterised by an altered 
mental state, and evidence of inflammation. In the absence of tissue 
to demonstrate inflammation, clinical features such as fever or 
seizures at onset, cerebrospinal fluid (CSF) abnormalities, imaging 
and/or electroencephalogram (EEG) findings are used to ascertain 
an inflammatory pathology.[1] 

However, the clinical presentation of an AE does not always 
correspond to these criteria and patients might present without 
a reduced level of consciousness, fever or abnormal CSF results, 
and neuroimaging may be normal or nonspecific. In addition, the 
results of antibody testing are typically only available after several 
days or even weeks. To assist in the diagnosis of AE, clinical criteria 
not relying on antibody testing were developed. These criteria can 
guide clinicians in suspected cases to establish a diagnosis and, 
after reasonable exclusion of other causes, start immunotherapy 
early.  In  Table  1, the  diagnostic criteria for possible AE are 
summarised.[2] 

Specific diagnostic criteria for anti-NMDA receptor 
encephalitis
As discussed in part 1, anti-anti-N-methyl-D-aspartate (NMDA) 
receptor encephalitis is the most frequent AE and often manifests with 
a typical sequence of symptoms. After nonspecific prodromal symptoms 
(headache/fatigue), psychiatric symptoms (apathy, anxiety, depression, 
insomnia, paranoid psychosis, catatonia) typically occur. These are 
followed by neurological features such as movement disorders and/or 
seizures and, if the full clinical spectrum is seen, autonomic dysregulation, 
hypoventilation and a decrease in the level of consciousness will develop. 
The disease predominantly affects younger patients, and ~80% are 
female.[3] Antibodies, mostly against the GLUN1 subunit of the NMDA 
receptor, are found, and tumours (predominantly ovarian teratoma) are 
discovered in >50% of females.[4] With these specifics in mind, separate 

diagnostic criteria for NMDA receptor encephalitis were devised. They 
are summarised in Table 2.

Special investigations
Neuroimaging
All patients presenting with an encephalitis picture should undergo 
neuroimaging, initially mainly to exclude other causes, such as 
hydrocephalus or brain tumours. A computed tomography (CT) scan 
of the brain will usually be the first modality to achieve this. 

Although magnetic resonance imaging (MRI) has a much higher 
sensitivity compared with CT, it may be normal in 50%  -  66% of 
patients with AE.[3,5] However, features suggestive of inflammation 
or demyelination, such as hyperintensities in the medial temporal 
lobes on T2-weighted imaging or FLAIR (fluid attenuated inversion 
recovery), e.g. in limbic encephalitis, or multifocal cortical and 
subcortical lesions, may be seen.[6] It is important to be aware that 
imaging alone cannot distinguish between infectious and non-
infectious inflammation. Rarely, lesions are also found in the basal 
ganglia,[7] brainstem or spinal cord.[8] 

EEG
Electroencephalography is abnormal in ≥90% of patients with 
AE. Findings include focal and generalised epileptiform and non-
epileptiform abnormalities, occurring during ictal events as well as 
interictally.[9,10] In addition, a generalised cerebral dysfunction with 
diffuse slowing of the background activity is a common finding. 
A new, characteristic EEG pattern, termed ‘extreme delta brush’, 
was described in 2012;[11] it has been reported in 30% of patients 
with AE and seizures. Extreme delta brush is unique in adults with 
anti-NMDA receptor encephalitis and is associated with status 
epilepticus, intensive care unit (ICU) admission and prolonged 
hospital stay.[12] Fig.  1 shows an example of extreme delta brush 
in a comatose patient with anti-NMDA receptor encephalitis. The 
occurrence of a prolonged status epilepticus refractory to second-
line treatment in a patient not known with epilepsy, any other pre-
existing neurological disease or acute structural, toxic, or metabolic 
cause is called new-onset refractory status epilepticus (NORSE). 
While the cause of NORSE might remain cryptogenic, the most 
common identified cause is autoimmune encephalitis in 19% of 
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those cases.[13] Therefore, NORSE should prompt thorough work- 
up and treatment as possible AE. 

CSF
In patients with encephalitis, a lumbar puncture is essential to 
exclude an active central nervous system (CNS) infection. Here, 
the focus should be on viral infections, with herpes simplex virus 1 
(HSV1), varicella-zoster virus and other viruses from the herpes 
virus family being common organisms.[14] Bacterial infections, such 
as neurosyphilis, tuberculosis, listeriosis or fungal infections should 
also be excluded.

Up to 80% of patients with AE have abnormal CSF results. 
Abnormalities can include pleocytosis (white blood cells in CSF >5/mm3), 
with or without mildly increased protein.[15] Oligoclonal bands in the 
CSF indicating intrathecal immunoglobulin synthesis were reported 
to be positive in 40% - 60%.[5,16] 

Specific antibody testing
The presence of specific antibodies associated with AE (e.g. anti-
NMDA receptor antibodies) in the CSF is diagnostic[2] and, if 
a specific subtype of AE is highly suspected, testing for a single 
antibody can be requested. However, currently most laboratories 
offer antibody panels with several distinct antibodies, depending on 
the clinical syndrome. The National Health Laboratory Service, and 

ll private laboratories in South Africa (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). Antibody testing against the 
rarer antibodies such as immunoglobulin-like cell-adhesion molecule 
5 (IGLON5), dipeptidyl-peptidase-like protein 6 (DPPX) and glycine 
are available at a few private laboratories. A separate panel for 
antibodies against intracellular antigens (classic paraneoplastic 
encephalitis) is also available, including antibodies against Hu, Ri, 
Yo, Ma/Ta, CV2 and amphiphysin. CSF analysis for antibodies is 
preferable since this shows a much higher sensitivity when compared 
with serum serology.[15] While antibodies are frequently detected both 
in serum and CSF, a negative serum serology has been observed in up 
to 15% of patients.[17] 

Differential diagnosis
Because the spectrum of neurological and psychiatric symptoms 
at presentation is wide, several alternative conditions should be 
considered. Of these, infectious causes of encephalitis are the most 
important. Missing a CNS infection can be fatal, and most patients 
are treated with acyclovir for HSV1 encephalitis, until negative CSF 
results are obtained. In this context, it is important to note that anti-
NMDA receptor encephalitis can occur as an epiphenomenon after 
herpes encephalitis, as has been briefly described in part 1.[18,19] 

One medical condition that should specifically be mentioned is 
neuroleptic malignant syndrome. The condition itself may present 
similarly to AE, but – as described above – patients with AE very 
frequently present with psychiatric symptoms and may be given 
antipsychotic medication to control symptoms. If they then develop 
confusion, changes in the level of consciousness and rigidity with 
autonomic symptoms, the condition can easily be misinterpreted 
as neuroleptic malignant syndrome. Therefore, psychiatric patients 
who develop intolerance to antipsychotic medication should raise 
suspicion of an underlying AE and ought to be worked up 
accordingly.[20]

Other medical conditions, such as symptomatic epilepsies, 
metabolic and toxic encephalopathies, rheumatological disorders, 
tumours and cerebrovascular diseases, may give rise to a similar 
clinical picture as seen in AE.

Table 3 summarises the most important conditions to consider in 
the differential diagnosis of AE. 

Table 1. Diagnostic criteria for possible autoimmune 
encephalitis (all three criteria needed), adapted from 
Graus et al.[2] 
Subacute (<3 months) onset of memory deficits or altered 
mental state or psychiatric symptoms 
At least one additional finding

New focal CNS symptoms
New-onset seizures
CSF pleocytosis (>5/mm3)
MRI suggestive of inflammation (see text)

Exclusion of other causes, e.g. herpes simplex virus infection

CNS = central nervous system; CSF = cerebrospinal fluid; MRI = magnetic resonance 
imaging.

Table 2. Diagnostic criteria for probable anti-NMDA 
receptor encephalitis (all three criteria needed), adapted 
from Graus et al.[2]  
Subacute onset (<3 months) of at least four out of six symptom 
groups

Psychiatric symptoms or cognitive dysfunction
Abnormal speech (including mutism)
Epileptic seizures
Movement disorder or rigidity
Decreased level of consciousness
Autonomic dysfunction or central hypoventilation

Abnormal laboratory result (at least one)
Abnormal EEG 
CSF pleocytosis or oligoclonal bands

Exclusion of other causes 
OR: three out of six symptoms and proof of a systemic teratoma
Diagnostic criteria for definite anti-NMDA receptor encephalitis

One out of six symptoms and anti-NMDA receptor antibodies 
Exclusion of other causes

EEG = electroencephalogram; CSF = cerebrospinal fluid; NDMA = N-methyl-D-aspartate.
Fig. 1. Electroencephalogram of young female patient with confirmed anti-N-
methyl-D-aspartate receptor encephalitis showing generalised delta pattern 
with faster beta activity ‘riding’ on the delta waves (extreme delta brush).
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Management
It has been shown that early recognition and treatment of AE is 
associated with better outcome. The recent (2021) proposed best 
practice recommendations for AE state that delay of therapy while 
awaiting antibody results is impractical, potentially hazardous and 
should be avoided.[21]

Currently, there are no randomised controlled studies regarding 
treatment of AE, and therefore, recommendations are based on 
case series and expert opinions. In principle, treatment consists of 
suppression of brain inflammation, antibody removal, prevention of 
further antibody production and, if present, tumour removal. 

Immunotherapy
Initial immunotherapy usually consists of intravenous corticosteroids 
(1  g methylprednisolone daily for 3  -  5 days with slow oral taper), 
plasmapheresis (5  -  10 sessions every other day), or intravenous 
immunoglobulin (IVIG 2  g/kg over 2  -  5 days), which can be 
combined in severe cases. The use of steroids may be challenging in 
patients with diabetes mellitus and hypertension, and theoretically, 
could also worsen psychiatric symptoms. Plasma exchange needs 
an intensive care setting and may be associated with an increased 
bleeding risk and volume shifts. IVIG, however, is easy to administer, 
but may be associated with an increased thromboembolic risk and, 
rarely, occurrence of anaphylaxis and renal insufficiency. 

In non-responding patients (no meaningful clinical/radiological 
response after 2  -  4 weeks), a transition to second-line therapy is 
warranted. Rituximab, an effective second-line agent with an acceptable 
side-effect profile, is used most often.[4,22] Cyclophosphamide, 
mycophenolate and azathioprine are other alternatives.[23] Patients 
who are refractory to first- and second-line therapies are challenging 
to manage, and the evidence for third-line therapies is anecdotal, 
with small case series or individual patient reports. In developed 
health systems, tocilizumab (an interleukin 6 receptor antagonist) and 
bortezomib (a proteasome inhibitor) are options in refractory cases.[24] 

Supportive and symptomatic therapy
Patients with AE may experience behavioural and mood 
disturbances, seizures and movement disorders, as well as pain, 
sleep disturbances and autonomic dysfunction. With the overlapping 

clinical presentation of neuroleptic malignant syndrome, there may 
be reason to anticipate a hypersensitivity to antipsychotic medication, 
and low-dose olanzapine is suggested if necessary. Benzodiazepines 
may also be helpful. Interestingly, seizures often respond better to 
immunotherapy than to anti-epileptic medication alone. Severe 
autonomic instability and uncontrollable seizures may necessitate 
admission and management in an ICU. 

As mentioned before, a thorough tumour search is important, and 
if proven, the surgical removal of the tumour should be performed as 
soon as the patient’s condition is stable enough. 

Prognosis
Prognosis varies depending on AE subtype, associated antibodies, 
possible paraneoplastic origin, patient age and severity of disease.[25] 
While spontaneous clinical improvement is rare, with prompt and 
effective therapy, the potential for a good recovery is high. More than 
80% of patients with anti-NMDA receptor encephalitis have a good 
outcome and are able to function independently after 2 years.[3] 

As with many other autoimmune disorders, relapses of AE may 
occur. The frequency of relapses depends on the subtype of AE, and 
ranges from 12% to 35%.[4] Relapses were found to be more common 
in patients without a tumour, after delayed immunotherapy as well as 
high antibody titres.[26] 

While a large proportion of patients recovers completely, some 
long-term sequelae may occur. Seizures are very frequent in the 
acute phase of AE, but only ~3% of patients experienced persistent 
seizures and required ongoing anti-epileptic medications during 
long-term follow-up.[27] Unfortunately, a minority of patients may 
have permanent disabilities, including neurocognitive deficits such 
as antero- and retrograde amnesia.[28] 

The importance of early recognition and initiation of therapy 
for AE must be emphasised. In patients with anti-NMDA receptor 
encephalitis, for example, treatment delay of >4 weeks resulted in poor 
functional outcomes at 1 year.[29] This point is also demonstrated in 
patients with LGI1-antibody encephalitis and faciobrachial dystonic 
seizures. While only 10% respond to anti-seizure treatment alone, 
51% of patients show cessation of seizures after immunotherapy. 
On follow-up, the patients with prolonged seizure activity have been 
shown to develop cognitive impairment after 90 days, while those 

Table 3. Differential diagnosis of autoimmune encephalitis
Differential diagnosis Comments
Infections 

Viral (HSV1, VZV, HHV6/7, enterovirus, West Nile virus, CMV, JC virus)
Bacterial (TB, syphilis, Listeria)
Fungal (Aspergillus, Cryptococcus)
Prion (Creutzfeldt-Jacob disease)

CSF viral PCR panels, or isolated PCR
RPR, VDRL in serum and CSF, CSF Gram stain and culture, India 
ink and CLAT in immunosuppressed patients
CSF protein 14-3-3, RT-QuIC

Intoxications/hypoxic encephalopathy
Ethanol, CO, tricyclics, benzodiazepines Toxic screens in urine/blood

Metabolic encephalopathy
Renal or hepatic dysfunction
Thiamine deficiency (vitamin B1)

Basic blood work-up, ultrasound
Oculomotor fall out and/or ataxia

Cerebrovascular diseases
CNS vasculitis Imaging, including angiography, CSF

Other (systemic) autoimmune diseases
Systemic lupus erythematosus, neuro-sarcoidosis, Behçet’s syndrome ANA/ENA, ACE, CT chest, etc. 

Malignancies 
(CNS) lymphoma, glioma CSF cytology/biopsy

HSV = herpes simplex virus; VZV = varicella-zoster virus; HHV = human herpes virus; CMV = cytomegalovirus; JC = John Cunningham; TB = tuberculosis; CSF = cerebrospinal fluid; PCR = 
polymerase chain reaction; RPR = rapid plasma reagin; VDRL = venereal diseases research laboratory; CLAT = cryptococcus latex agglutination test; RT-QuIC = real-time quaking-induced conversion; 
CO = carbon monoxide; ANA = anti-nuclear antibody; ENA = extractable nuclear antigen; ACE = angiotensin converting enzyme; CT = computed tomography; CNS = central nervous system.



1139       April 2023, Vol. 113, No. 4

CME

with early immunotherapy have had normal cognition and less 
disability.[30]

Mortality due to AE is low in most cohorts, and often associated 
with prolonged admission to ICU and complications arising from 
mechanical ventilation, sepsis and status epilepticus.[31]

Key messages
•	 AE is the most common form of encephalitis.
•	 AE is eminently treatable and has a good prognosis.
•	 Many forms of AE have characteristic clinical pictures.
•	 Anti-NMDA receptor encephalitis shows psychiatric symptoms, 

followed by neurological findings such as movement disorders, 
and autonomic symptoms, and is often associated with ovarian 
teratomas.

•	 Immunotherapy for AE may be curative, especially if instituted early.
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