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Summary This editorial expands on a Praxis article published by Beattie and
colleagues in the trainees’ section of this journal. The authors describe an interesting
case of anti-N-methyl-D-aspartate receptor (anti-NMDAR) encephalitis, outline the
clinical presentation and make suggestions on ways to approach this rare disorder.
Here we provide an overview of autoimmune conditions that result in the production
of autoantibodies targeting central nervous system proteins mediating autoimmune
encephalitis and offer a perspective on approaches to diagnosis and treatment.

Keywords Anti-NMDAR encephalitis; autoimmune encephalitis; neuropsychiatry;
NMDA receptors; autoimmune encephalitides.

In their Praxis article, Beattie and colleagues present a case
of anti-N-methyl-D-aspartate receptor (anti-NMDAR)
encephalitis and make suggestions for psychiatrists on how
to approach such difficult clinical situations.1 The importance
of this topic to psychiatrists lies in the fact that although
anti-NMDAR encephalitis is primarily a neurological dis-
order, nearly 80% of these patients first present with psychi-
atric symptoms and more than 60% are first admitted to
psychiatric units.2 It is estimated that nearly 75% of these
individuals recover or have minimal deficits, although up to
25% endure severe functional deficits or even die, mostly
owing to delays in diagnosis.3 Hence, early recognition and
treatment are key to a successful outcome.

The clinical case described by Beattie and colleagues is
of a woman in her mid-20s treated initially for a psychiatric
disorder who later developed neurological deficits raising
suspicion of anti-NMDAR encephalitis. The authors demon-
strate the challenges likely to occur in clinical situations
when there is the potential for being misled by the initial
emergence of psychiatric symptoms as early manifestation
of this disease. Following a systematic approach to clinical
reasoning might help to consider the possibility of
anti-NMDAR encephalitis as early as possible.4 Early cues
are an important element in increasing the chance of early
diagnosis of anti-NMDAR encephalitis, essential to improve
outcome. Beattie and colleagues highlight the importance of
‘red flags’ to aid the diagnosis of autoimmune encephalitis.

These red flags include a host of associated manifestations
that could aid early diagnosis, especially when detecting
for the presence of autoantibodies, central to diagnosis and
treatment of anti-NMDAR encephalitis, is not feasible.
This editorial provides a succinct description of the several
types of autoantibodies associated with autoimmune
encephalitis and highlights the difficulties in reaching the
diagnosis and providing treatment.

Autoimmune encephalitis and autoantibody
subtypes

Anti-NMDAR encephalitis is the most frequently occurring of
several types of autoimmune encephalitis.5 It affects around
1.5 per million people/year.6 Autoimmune encephalitides
are broadly divided into two categories according to whether
the immunological mechanism involves autoantibodies tar-
geting ‘extracellular’ or ‘intracellular’ neuronal antigens. The
overall incidence has increased from 0.4/100 000 in 1995–
2005 to 1.2/100 000 in 2006–2015.7 This could be explained
by changes in consensus definitions, which initially focused
on neuronal surface autoantibody-mediated encephalopathies
and only subsequently included paraneoplastic limbic and
anti-voltage-gated potassium channel antibodies.

There is a crucial distinction between paraneoplastic
syndromes associated with onconeural antibodies and
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other autoimmune encephalopathies. Onconeural antibodies
against surface antigenic targets are in fact biomarkers with
no bearing on the disease process, unlike the more common
autoimmune encephalitides. Onconeural antibodies against
intracellular targets represent malignancy.

Autoantibodies that often target extracellular receptors
and ion channels include those for NMDA (N-methyl-D-
aspartate), AMPA (α-amino-3-hydroxy-5-methyl-4-isoxazo-
lepropionic acid), GABA (gamma-aminobutyric acid), glycine
receptors, and voltage-gated potassium channels (VGKC)
including LGI1 (leucine-rich glioma inactivated 1) and
CASPR2 (contactin-associated protein-like 2) proteins.8

Autoantibodies that target either intracellular antigens or
synaptic proteins include anti-Hu, anti-Ri, anti-Yo,
anti-Ma, anti-amphiphysin and anti-GAD (glutamic acid
decarboxylase). The immune response that targets intracel-
lular antigens is thought to involve CD8+ cytotoxic
T-cell-mediated cell injury after binding of autoantibodies
to the target intracellular antigen. These autoimmune ence-
phalitides are often paraneoplastic manifestations of various
types of cancer.9,10

Although psychiatric symptomatology can occur with
any antibody-positive encephalitis, it is more frequent in
presentations associated with autoantibodies targeting
extracellular antigens.11

Autoantibodies targeting extracellular antigens

Anti-NMDAR encephalitis
NMDA receptors are glutamatergic ionotropic receptors
often found in the presynaptic GABA neurons of the thal-
amus and frontal lobes. Impairment of these receptors
leads to dysfunction of glutamatergic and dopaminergic net-
works throughout the brain.8

Animal studies suggest that anti-NMDA receptors pas-
sively transferred into the brains of rodents produce neuro-
logical symptoms proportionate to the surface reduction of
NMDA receptors on the neurons,12 causing depletion of
NMDA receptors from the synapse.13 This depletion can
explain the insurgence of psychotic symptoms experienced
by patients (early confusion, psychosis, visual hallucinations
and personality change, followed by neurological deficits),9

which is analogous to psychotic manifestations observed
with phencyclidine ingestion, which also acts through
NMDA receptor hypofunction.10

Anti-AMPAR encephalitis
AMPA receptors are also glutamatergic ionotropic receptors that
are widely expressed in the brain mediating rapid excitatory
transmission.10 Anti-AMPAR encephalitis tends to present with
psychiatric symptoms similar to anti-NMDAR encephalitis.
The median age at onset of this type of encephalitis tends to
be in the 40s and 50s,8,14 which differs from anti-NMDAR
encephalitis, which mostly affects females in their 20s.8

Anti-LG1 antibody encephalitis
LGI1 is a presynaptic glycoprotein involved in the regulation
of AMPA and VGKC receptors. On cultured neurons, LGI1
antibodies have been shown to affect AMPA receptor local-
isation across the whole brain. Classic symptoms of
anti-LGI1 antibody encephalitis include hyponatraemia and

faciobrachial dystonic seizures with initial subtle memory
loss and sleep disorders (hypersomnia, insomnia, rapid-eye
movement (REM) sleep behaviour disorder, sleep reversal).
This condition tends to occur at a median age of 60 years.9,15

CASPR2 antibody encephalitis
CASPR2 is a cell adhesion molecule that organises VGKCs in
the central and peripheral nervous system. People with
anti-CASPR2 antibodies develop symptoms originating in
the central nervous system (limbic encephalitis) and/or the
peripheral nervous system (e.g. Morvan syndrome), with
encephalitis characterised by confusion, amnesia and hallu-
cinations. Onset is usually slower than for anti-NMDAR
encephalitis and the median age at onset is 60 years.10,16

Anti-GABA receptor encephalitis
GABA is the primary inhibitory ionotropic receptor in the
brain. Antibodies targeting GABAA and GABAB receptors
result in a type of limbic encephalitis associated with severe
seizures that can lead to status epilepticus, together with
psychiatric manifestations such as memory loss, confusion,
hallucinations and personality change.17–19

Glycine-receptor autoantibody-associated disease
The glycine receptor is an inhibitory receptor. The α1 sub-
unit is the predominant antigenic target.20 Studies involving
the transfer of human glycine autoantibodies to rodents have
demonstrated that neural transmission at the cellular level
with consecutive, altered signal cascades induces psychiatric
and cognitive symptoms. Glycine-receptor antibodies have
been found in ‘stiff person spectrum’ disorders such as pro-
gressive encephalomyelitis with rigidity and myoclonus and
have been associated with cognitive/memory dysfunction
and psychosis.11

Autoantibodies targeting intracellular antigens and
proteins

Autoantibodies that target intracellular antigens (anti-Hu,
anti-Ri, anti-Ma, anti-Yo) and proteins (anti-amphiphysin,
anti-GAD) typically present as paraneoplastic manifesta-
tions. Neuropsychiatric symptoms often precede the diagno-
sis of the primary neoplasia by several months. Common
symptoms include depression, irritability, hallucinations,
sleep disturbance and seizures. Memory loss can occur
over weeks to months, in some cases progressing to severe
cognitive decline resembling a dementing illness.9 The lat-
ter has been associated with anti-Hu antibodies, which tar-
get an intracellular RNA-packed protein, important in
memory-related synaptic plasticity.11 Anti-Ri antibodies
have been linked with lung carcinoma. Typical manifesta-
tions include personality changes and neuropsychological
deficits.11 Anti-Ma antibodies are often found in young
males with germ cell tumours and are associated with a
range of psychiatric manifestations, including obsessive–
compulsive disorder, delirium, major depression, personality
changes and amnesia.11 Anti-Yo antibodies are mostly found
in females with breast or ovarian cancers. These antibodies
most likely act through T-cell mechanisms and are asso-
ciated with psychosis.11,21,22
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Anti-amphiphysin antibodies are very strongly asso-
ciated with breast cancer in women. These antibodies target
intracellular proteins important for recycling synaptic
vesicles. Animal models suggest that in rats, when anti-
amphiphysin antibodies are passively transferred intra-
thecally they can induce anxiety behaviours.10,23 Anti-GAD
antibodies target the synaptic isoform of the enzyme neces-
sary to synthesise GABA.10 Mood changes and cognitive
impairment are the most frequent symptoms.11

Summary

Although anti-NMDAR encephalitis is the most common of
the autoimmune encephalitides, there are several other types
of autoantibody targeting extracellular and intracellular anti-
gens that can present with similar clinical characteristics. In
the presence of atypical, often rapidly evolving psychiatric
manifestations, especially when coexisting with neurological
symptoms, an early age at onset in a female patient or a mid
to late onset in both genders might raise the suspicion of
encephalitis. It is important to consider the possibility of a pri-
mary neoplasia and a relatively recent diagnosis of cancer, espe-
cially if originating in the ovaries, breast, lung and germ cells.

Autoantibody screening

Beattie and colleagues highlight the complexities of screening
and interpreting serum/cerebrospinal fluid (CSF) anti-
NMDAR autoantibody levels in patients presenting with
psychiatric symptoms. Rates of false positives and false
negatives in affected individuals are high, in the range of
10%.24,25

Commercial kits are now available for different types of
autoantibody other than anti-NMDAR (e.g. LGI1, Caspr2,
AMPAR and GABA),10 although results may require several
weeks of processing. For extracellular antibody tests other
than anti-NMDAR encephalitis, CSF is still the most sensi-
tive and specific test, with serum offering a high rate of
false-negative results.10 In the case of intracellular antibody
tests, positive test results on their own might not be suffi-
cient as definitive confirmation of a particular autoimmune
aetiology. Some of these autoantibodies, for example
anti-GAD65, may be associated with other disorders (e.g.
type 1 diabetes) and may coexist with other autoantibodies,
for example anti-GABAB.

A recent meta-analysis suggests that in cross-sectional
studies NMDAR IgG antibodies are more common in people
with psychosis than in controls26 and a further recent study
showed the limitations of commercial assays as diagnostic
tests for autoimmune encephalitis.27 Excessive screening
based on recognition of the stereotyped clinical syndromes
but without sufficient prior probability is controversial.
Moreover, although pairing serum with CSF testing can be
helpful in correlation with clinical symptoms, it is important
to recognise that in some autoimmune encephalitides (e.g.
LGI1), autoantibodies are often undetectable in CSF.
Furthermore, as these conditions differ epidemiologically
(e.g. LGI1 and CASPR2 are exceedingly rare in young people,
and NMDAR is rare in older adults) a targeted approach to
testing is greatly advisable.

In summary, depending on the laboratory and assay
used, autoantibodies can be detected outside of the canonical
clinical syndromes and overinterpreting these results can
cause harm. In view of this uncertainty and the possibility
that immunotherapy might be effective, the recent consensus
is to consider a diagnosis of ‘seronegative autoimmune
encephalitis’ in the presence of clinical symptoms and
absence of autoantibodies.28

Implications for diagnosis and treatment

Diagnostic uncertainty, highly disturbed mental states,
logistic difficulties in carrying out a range of essential inves-
tigations (lumbar puncture, electroencephalogram and mag-
netic resonance imaging) can delay the prospective
identification of these conditions, particularly in undifferen-
tiated psychiatric services. The use of screening criteria for
anti-NMDAR encephalitis can help improve the detection
of autonomic dysfunction, cognitive impairment and move-
ment disorders, but ‘red flag’ symptoms tend to overlap
with those seen in functional psychiatric illness.29

Currently there is no definitive treatment algorithm for
anti-NMDAR encephalitis. Recommended initial therapy
includes intravenous immunoglobulins and methylpredniso-
lone or daily plasma exchange. For refractory illness,
second-line treatments include rituximab and cyclophospha-
mide. The proteasome inhibitor bortezomib has shown some
efficacy in highly refractory disease.30,31 Similar immunosup-
pressant strategies can be used for the other types of extra-
cellular autoimmune encephalitis. Anti-LGI1 encephalitis
generally responds well to first-line treatment,28 and rituxi-
mab is thought to be generally effective where the autoanti-
bodies are of the IgG4 subtype, which predominate in
anti-LGI1 and anti-CASPR2 encephalitides.10

Patients with clinical symptoms due to autoantibodies
targeting intracellular antigens are believed to respond
poorly to immunotherapy. This is possibly related to CD8+
mediated cytotoxicity, which may cause irreversible neur-
onal cell injury. For these patients prompt detection and
treatment of the underlying neoplasm is the best approach
for symptom resolution.28

In summary, there is variability in the approach to
diagnosis and treatment of autoimmune encephalitis often
driven by the specialty of the assessing clinician rather than
the clinical presentation. Hence, for suspected cases there is
great need to collaborate with local neurologists to establish
preferential diagnostic pathways involving regional neurosci-
ence centres where systematic diagnostic assessment and
investigations can be facilitated. Immunosuppressant strat-
egies are considered the most effective treatment of extracel-
lular types of autoimmune encephalitis, whereas identifying
and treating the cancerous source of paraneoplastic symp-
toms is the most effective approach for the type of auto-
immune encephalitis targetting intracellular antigens.

Conclusions

The presence of autoantibodies against brain receptors
or proteins can result in severe yet potentially treatable
autoimmune encephalitis. Detecting autoantibodies is a
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necessary but not always informative diagnostic step.
History or suspicion of cancer should alert clinicians.
Atypical psychiatric manifestations, commonly associated
with neurological symptoms, raise concerns about the origin
of these disorders. The clinical distinction between auto-
immune encephalitis and psychiatric presentations is very
challenging. The use of screening tools and preferential diag-
nostic pathways in collaboration with local neurologists with
access to regional neuroscience centres could facilitate
reaching a timely diagnosis.
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Aims and method Mental health services have changed the way they operate
during the COVID-19 pandemic. We investigated the challenges and innovations
reported by staff working in services for people with intellectual disability and/or
autism in National Health Service (NHS) and non-NHS sectors, and in in-patient and
community settings.

Results Data were drawn from 648 staff who participated in a UK-wide online
survey. Issues around infection risk and mitigation were more important to those
working in the NHS and in-patient settings. Community staff were more likely to
express concern about the practicalities of a rapid shift to remote working and
engaging patients remotely. Qualitative data revealed support for maintaining remote
staff working and remote service provision post-pandemic.

Clinical implications Given the current emphasis on community support for people
with intellectual disability and/or autism, the focus of research and clinical practice should
be the development of accessible and effective models of remote service provision.

Keywords COVID-19; coronavirus; intellectual disability; autism; mental health
services.

The COVID-19 pandemic presents specific challenges for peo-
ple with intellectual disability and/or autism. People with
these neurodevelopmental disorders often have co-occurring
physical health conditions, including frailty, obesity, diabetes
and respiratory disease,1 which immediately make them more
vulnerable to adverse outcomes of infection with COVID-19.2

A substantial proportion live in congregate settings or

supported housing, sharing facilities with others and being
dependent on staff for aspects of their day-to-day care. Such
services are prone to the rapid spread of infection between
residents.3 In addition, people with neurodevelopmental dis-
orders are well known to be at higher risk of mental health
problems.4 The destabilising effects of service disruptions
and breaks in routine, difficulty coping with social distancing

201

ORIGINAL PAPER

Sheehan et al Effects of the COVID‐19 pandemic on mental healthcare and services

https://doi.org/10.1192/bjb.2021.113 Published online by Cambridge University Press

https://orcid.org/0000-0002-4164-9661
https://orcid.org/0000-0002-1876-4741
https://orcid.org/0000-0002-0104-9370
https://orcid.org/0000-0002-8677-7341
https://orcid.org/0000-0002-9800-3909
mailto:r.sheehan@ucl.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1192/bjb.2021.113

