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Recent research on autoimmune disorders suggests additional links between systemic and central nervous system (CNS) pathophysiology,
among which the identification of antibody-induced limbic encephalitis provided the strongest evidence for the potential involvement of
autoimmunity in the pathogenesis of severe mood and psychotic symptoms. In these illnesses, psychiatric symptoms predominate in the
initial phase of the disorder in up to 70% of the cases, and they often lead patients to early psychiatric evaluation. For this reason, it is very
important to increase the limited knowledge among psychiatrists about these autoimmune neuropsychiatric diseases, which can mimic
psychiatric syndromes, in particular, those typically presented in severe mood disorders and schizophrenia. On the other hand, similarities
in clinical presentation suggest that neuroinflammation and systemic immune dysregulation may play a role in the pathophysiology of
severe mood and psychotic disorders. A complex interaction between periphery and immune cells of the CNS may result in cellular
damage through mechanisms involving excitotoxicity, oxidative stress, and mitochondrial dysfunction. These pathways are possibly
shared between comorbid medical disorders and severe mood and psychotic disorders and may reflect common underlying vulnerability.
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INTRODUCTION

The connection between autoimmunity and
neuropsychiatric symptoms haslongbeen acknowledged,
and William Osler provided a description of psychosis in
systemic lupus erythematosus in 1895. The myasthenic
syndromes are good examples of how autoantibodies can
cause neurological symptoms.[!! As another example,
some paraneoplastic syndromes such as cerebellar
degeneration or limbic encephalitis (LE) are associated
with highly specific antibodies against intracellular
neuronal proteins and aggressive cytotoxic T-cell
responses that usually lead to irreversible deficits.™
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In recent times, the discovery of a range of
autoantibodies acting on specific synaptic sites in
the brain has been an important development for
the identification of different forms autoimmune
encephalitis, often characterized by the initial
psychiatric presentation. The predominance of a
psychopathological expression often leads patients
to early psychiatric evaluation and treatment.?
As a result, in many cases, the correct diagnosis
may be delayed because of the limited knowledge
among psychiatrists about these autoimmune
neuropsychiatric diseases mimicking psychiatric
syndromes, in particular, severe mood disorders and
schizophrenia.*% Moreover, the fact that a variety of
neuropsychiatric disorders may initially present with

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as the
author is credited and the new creations are licensed under the identical terms.

For reprints contact: nn_editor001 @ nnjournal.net

Cite this article as: Quaranta G, Bucci N, Toni C, Perugi G. Psychotic and
nonpsychotic mood disorders in autoimmune encephalitis: diagnostic issues
and research implications. Neuroimmunol Neuroinflammation 2015;2:228-36.

Received: 12-03-2015; Accepted: 13-04-2015

228 © 2015 Neuroimmunology and Neuroinflammation | Published by Hongkong Partner Publishing Co. Limited



psychiatric symptoms very similar to classical mood
and psychotic disorders reinforced the hypothesis
that innate inflammation/autoimmunity may be
relevant to the pathogenesis of psychiatric symptoms
at least in a subset of patients with bipolar disorder!”!
or schizophrenia.!®

AUTOIMMUNE ENCEPHALITIS

Since 1974, Mitsuda and Fukuda® described “atypical
psychosis” as some acute and transient psychotic
disorders, which cannot be easily classified as either
schizophrenia or mood disorder with psychotic
features. Some important clinical characteristics of
atypical psychosis include acute onset, emotional
and psychomotor disturbances, alternations of
consciousness, high prevalence in women, and
well-adjusted premorbid personality. In these
conditions, an involvement of neurologic brain changes
has been hypothesized.

The identification of autoimmune encephalitis,
a new category of neuropsychiatric diseases that
occurs with focal or widespread involvement of the
nervous system in association with antibodies against
extracellular epitopes of neuronal cell-surface or
synaptic proteins, have led to changed paradigms for
the diagnosis and treatment for some neuropsychiatric
disorders, and reclassification of syndromes previously
defined as idiopathic or with descriptive terms.%
Since 2005, there have been 1-2 discoveries of novel
syndromes and associated autoantigens per year,
including autoantigens the N-methyl-D-aspartate
receptor (NMDAR),*1? the subunits Kv1.1 and Kv1.2
of the voltage-gated potassium channels (VGKCs),
the a-amino-3-hydroxy-5-methyl-4-isoxazol-pro
pionic acid receptor (AMPAR),"®! metabotropic
glutamate receptor 5,['¥ or the y-amino-butyric
acid B-receptor (GABADBR),*® leucine-rich glioma
inactivated 1 (Lgi1)," contactin associated protein
2 (CASPR2).'"I The study of these disorders has
revealed novel mechanisms of how antibodies
might alter memory, behavior, cognition and cause
mood disorders, psychosis, seizures or abnormal
movements.["*'°l However, though obtaining serum to
test for autoantibodies is extremely convenient and
relatively noninvasive, the caveats of using serum
antibodies as a diagnostic tool need to be considered.
Neuronal surface antibodies are not 100% specific.!2-!
In particular, lower serum titers should be interpreted
with caution, and the role of evaluating cerebrospinal
fluid (CSF) neuronal surface antibodies rather than
serum titers may increase diagnostic specificity.['” The
presence of neuronal surface antibodies should always
be correlated with the clinical picture.

One important clinical feature of autoimmune
encephalitis is the strong association between
autoantibody production and the presence of
teratoma or other neoplasms. Comorbidities of
autoimmune encephalitis with small cell lung
carcinoma, neuroblastoma, ovarian carcinoma, breast
carcinoma, thymoma, and testicular cancers have
also been reported.”® These findings suggested that
the autoantibody syndrome may be triggered by
cross-reaction between antibodies produced in response
to tumor presence and antigenically similar synaptic
proteins within the central nervous system (CNS).
Autoimmune encephalitis can develop, however, with
or without an underlying tumor, and in the largest case
series to date, no teratoma or other type of tumor was
detected in 41% of cases.l*?”!

Different forms of autoimmune encephalitis can affect
patients of all ages although some of them seem to
preferentially occur in late childhood and young
adulthood.® 2! The onset of the symptomatology
shows a substantial overlap among the different
types. Sometimes associated with headache or mild
hyperthermia, the initial clinical picture is characterized
by a rapid development of a set of psychiatric and/
or neurological symptoms. Mood disorders, usually
manic or mixed-manic symptoms, anxiety, behavioral
problems, psychotic features, mild to moderate disorders
of consciousness, and memory loss occur in most types
of autoimmune encephalitis, often associated with
seizures. Demographic information (such as gender
and race), presence or absence of a underlying tumor,
brain magnetic resonance imaging (MRI) findings,
CSF examination, and the severity and predominance
of some symptoms over others can suggest a specific
subtype.

Ultimately, two approaches have been proposed for the
diagnosis of autoimmune encephalitis: one based on the
laboratory examination as proposed by Lancaster and
Dalmau and the other based on clinical diagnostic
criteria as proposed by Zuliani et al.®®! The latter
recommend that one should suspect a diagnosis of
an autoimmune encephalitis when a patient presents
with acute or subacute onset of symptoms, evidence
of inflammation supported by CSF examination,
imaging, or histopathological investigations, and the
exclusion of other infectious, metabolic, and toxic
etiologies. Supportive criteria include a history of other
autoimmune comorbidities, and preceding infectious
prodromes. Using a combination of these criteria as
well as test of response to therapy, they suggest a model
whereby patients can be classified as having definite,
probable or possible neuronal cell surface antibody
related pathology.!**3
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Anti-NMDAR encephalitis

Anti-NMDAR encephalitis, among all the autoimmune
encephalitis, is the best-understood variant and the
most frequently associated with almost exclusively
psychiatric presentation. The illness was first described
as a distinct clinical entity in an observational study
in 2005 by Vitaliani et al.'V in four young women
who developed acute psychiatric symptoms, seizures,
memory deficits, decreased level of consciousness,
autonomic instability, and hypoventilation in
association with the presence of an ovarian teratoma.
Two years later, a paper by this group described the
underlying pathology, mediated by auto-antibodies
directed against the NR1 subunit of the NMDAR.!"%
These antibodies cause a decrease in the number of
NMDAREs in target cells by inducing cross-linking and
internalization of NMDARs by autophagy.®? Therefore,
anti-NMDAR encephalitis represents a state of NMDA-R
hypofunction, associated to glutamate dysregulation. !
Initially, it was classified as a paraneoplastic syndrome!*?
due to the strong association (upwards of 60%) with a
teratoma or other tumor types.

Although many patients have been diagnosed with
anti-NMDAR encephalitis to date, the exact prevalence
of this disorder is unknown. A study of 100 patients
revealed that although most patients are young women,
the disorder can occur in men and children.? In fact,
with increasing awareness of the syndrome, the number
of pediatric cases has steadily grown and appears to
represent about 40% of all cases.® The younger the
patient, the less likely an underlying tumor will be
detected at the time of presentation.%

A stereotypical clinical course with different phases is
noted for patients with anti-NMDAR encephalitis.*" In
70% of patients, the illness begins with a prodromal
phase lasting 5-14 days.**® This nonspecific flu-like
prodrome is characterized by subfebrile temperature,
fatigue, malaise, headache, nausea, diarrhea, vomiting.
This is followed by other clinical phases, which may
vary in sequence, presentation and severity.

After the initial phase, psychiatric manifestations go
on to develop, including emotional and behavioral
disturbances such as apathy, anxiety, panic attacks,
fear, depression, decreased cognitive skills, sleep
disorders. In most cases, an excited manic or mixed
manic symptomatology develops in a variable
lapse of time, from hours to days; mood disorders
and agitation are almost invariably associated with
psychotic features such as grandiose delusions, Capgras
syndrome, paranoid interpretation, and different types
of hallucinations. From mild to moderate cognitive
disorders are frequently presented.!'®*”! During this

phase, patients are often referred to psychiatric
assessment and may receive treatment with psychoactive
agents or admission to psychiatric facilities.

This psychotic phase can be followed by physical
decompensation involving autonomic instability (less
common in children), with hypo- or hypertension,
hypo- or hyperthermia, hypoventilation, cardiac
arrhythmia, decreased responsiveness, and occasionally
short-term memory loss. Some patients may also have
seizures, most commonly generalized tonic-clonic, but
also partial and/or complex type. In some patients, early
treatment with antiepileptic drugs may mask seizures.
Dyskinesias, extrapyramidal signs, and stereotyped
motor automatisms may also be observed.*®! During
this phase, patients not already admitted to the hospital
often present to the emergency department because
they no longer follow verbal commands and may appear
mute (with language disintegration) and akinetic.
Patients may maintain gaze as if in a catatonic state,
smile inappropriately, or demonstrate stereotyped
athetosic movements.+39

Since the initial descriptions, further studies have
expanded the clinical phenotype of this syndrome.
Some patients with anti-NMDAR antibodies have
predominant or isolated psychiatric features, dystonia,
or epilepsy, without the classic multistage presentation,
potentially representing a forme fruste of anti-NMDAR
encephalitis, mimicking a psychiatric disorder.%

The diagnosis of anti-NMDAR encephalitis is confirmed
by the detection in serum or CSF of antibodies to the
NR1 subunit of the NMDA receptor. After treatment or in
advanced stages of the disease, the CSF antibodies usually
remain elevated if there is no clinical improvement,
whereas serum antibodies may be substantially decreased
by treatments. The titer of CSF antibodies appears to
correlate more closely with the clinical outcome. Patients
with anti-NMDAR encephalitis may have abnormalities
of both CSF and MRI. 80% of patients with confirmed
anti-NMDAR encephalitis have abnormal CSF with the
majority of them exhibiting a lymphocytic pleocytosis,
but over a half also show raised proteins. There may
also be the presence of isolated oligoclonal bands in the
CSF of patients with autoimmune encephalitis (around
60%).5! In contrast to the consistency of the clinical
picture, MRI findings are less predictable; only 55%
of patients had increased fluid-attenuated inversion
recovery (FLAIR) or T2 signal in one or several brain
regions, without significant correlation with patients’
symptoms. MRI can be normal or demonstrate medial
temporal involvement or focal areas of hyperintensity in
the frontal or parietal cortex. Other studies demonstrated
that [18F]-fluorodeoxyglucose positron emission
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tomography can show cortical hypermetabolism in
acute stages and hypometabolism in more subacute
stages of the illness.”#!1 In over three-quarters of patients,
EEG shows generalized or frontotemporal slow or
disorganized activity without epileptic discharges.
These findings may overlap with electrographic seizures.

Other autoimmune encephalitis

This group of autoimmune diseases can be defined as
LE. LE was first described in the 1960s in patients with
severe short-term memory impairment or dementia
in association with bronchial carcinoma.** Cardinal
symptoms of LE are severe short-term memory
impairment with psychiatric symptoms such as
personality change, depression, anxiety, hallucinations,
confusion, and complex partial-often temporal or
classically in LGI1 encephalitis facio-brachial tonic
seizures!*¥ and generalized seizures.**! Another
prominent symptom found in 40% of patients and
also exhibited in mice lacking LGI1,**! is myoclonus.

Anti-AMPAR encephalitis

AMPAR antibodies (Glutamate receptors - GluR1/2)
can be one of the autoimmune causes of LE. Glutamate
is one of the main excitatory neurotransmitters with
GluR1/2 being the predominant AMPA subtype in the
hippocampus (GluR3 is associated with the distinct
disorder, Rasmussen’s syndrome). About 70% of
patients have an underlying tumor in the lung, breast
or thymus.**#! These patients develop acute limbic
dysfunction that can be associated with prominent
psychiatric symptoms. Most patients, commonly
middle-aged women, present with the subacute
onset of disorientation, confusion, memory loss, and
aggressive behavior. CSF findings and brain MRI are
similar to those of anti-NMDAR encephalitis. The
long-term prognosis depends on the controlling of the
tumor and presence of coexisting symptoms related to
onconeuronal antibodies.

Anti-y-amino-butyric acid beta encephalitis

This encephalitis is caused by disruption of the
metabotropic GABADR, and equally affects both sexes.
These patients present with LE, prominent seizures,
and memory dysfunction.*®! About half of the patients
had an associated tumor, either a small cell lung
cancer (SCLC) or a neuroendocrine tumor of the lung.!*®!
The MRI and CSF findings are similar to those in other
types of LE, with unilateral or bilateral increases in
medial temporal lobe FLAIR or T2 signal consistent
with LE and CSF lymphocytic pleocytosis.

Anti-LGI1 encephalitis

Although previously termed anti-voltage-gated
potassium channel encephalitis (anti-VGKC
encephalitis), recent evidence suggests that actually

other autoantigens (LGI1 and CASPR2) are associated
with this LE.

Antibody-mediated mutation and disrupted function
of LGI1 (a secreted neuronal protein that interacts
with presynaptic and postsynaptic receptors) have
been associated with the syndrome of autosomal
dominant lateral temporal lobe epilepsy,®*”! and have
been shown to cause increased excitability, which
may result in memory disturbances, confusion and
seizures, with MRI findings that are usually typical of
LE. LGI1 antibodies have been most recently associated
with adult-onset brief, but frequent motor events
which comprise unilateral upper limb jerking and
ipsilateral facial grimacing, termed “faciobrachial
dystonic seizures”.*¥) Some patients develop
hyponatremia (60%) or REM sleep-behavior disorders.
Only 11% of cases are associated with a neoplasm, most
commonly thymoma or SCLC."% In those who do have
a tumor, the encephalitis can precede the identification
of the neoplasm in up to three-quarters of patients. 449

Anti-CASPR2 encephalitis

Contactin associated protein 2 is an axonal protein of
the neurexin IV superfamily. Mutations in the human
gene encoding CASPR2 have been associated with
autism, epilepsy, obsessive-compulsive disorders,
and Tourette syndrome."! These patients usually
develop symptoms of encephalitis, drug-refractory
epilepsy, peripheral nerve hyperexcitability, or
both (Morvan’s syndrome or neuromyotonia).!*”:%
CNS symptoms include cognitive impairment, memory
loss, hallucinations, and seizures.

MOOD AND PSYCHOTIC SYMPTOMS IN
AUTOIMMUNE ENCEPHALITIS

Depending on the clinical presentation and the
timing of evaluation, the psychiatric manifestations
of autoimmune encephalitis can be diagnosed following
DSM 5 criteria as mood disorder with psychotic
and or catatonic features due to a general medical
condition (GMC), but also as psychotic disorder or
delirium due to GMC, where the GMC is autoimmune
encephalitis. In many patients, there is no previous
personal or family history of psychiatric disorders. The
psychiatric presentation looks like a delirious mania
or acute confusional state that develops over a short
period of time, fluctuates over the course of the day and
manifests with changes in cognition, affect, behavior,
and perception. Initially, the features may be subtle, but
over days to weeks, there may be dramatic worsening,
culminating in an unresponsive and catatonic state."

Patients may present labile mood, with a wide range
of emotions including anxiety, low or euphoric mood,
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irritability, apathy or changes in behavior including
agitation/restlessness alternating with episodes of
somnolence.

A case of anti-NMDAR encephalitis mimicking
bipolar disorder has been described.* More
recently Steiner et al.’® examined patients with
schizophrenia (n = 121), major depressive disorder
(n = 70), and borderline personality disorder (n = 38)
and found that 9.9% of the patients diagnosed with
schizophrenia had NMDAR-R antibodies in their serum
compared with 2.8% of the depressed patients and 0%
of the borderline personality disorder. Interestingly,
patients with schizophrenia, who were seropositive, had
immunoglobulin G antibodies not only directed against
the NR1a subunit of the NMDAR but also against the
NR1a/NR2b subunit again raising the question about the
level of involvement the immune system might have in
the pathogenesis of some forms of psychotic disorders.

Perceptual disturbances are also common, including
misinterpretations, illusions or hallucinations (visual
and auditory) and delusions (often pertaining to
hallucinations). During the unresponsive phase,
patients have been referred to as catatonic with
features involving purposeless motor activity, extreme
negativism, bizarre posturing, grimacing, mutism,
echolalia, and echopraxia.

It has been hypothesized that in a proportion of
patients diagnosed as bipolar or psychotic disorders,
autoantibodies may be present during an earlier
developmental period resulting in a gradual and chronic
exposure to NMDA-R hypofunction.®¥ Because of the
similarities in symptom presentation, the possible role
of autoimmunity in bipolar- and psychotic-spectrum
disorders seems to represent a promising direction for
future research.

AUTOIMMUNE DISEASES AND PSYCHOTIC AND
NON PSYCHOTIC MOOD DISORDERS

Many evidences suggest arole of inflammatory mediators
and immune dysregulations in the pathogenesis of
psychiatric disorders such as BD,75%5% schizophrenia,®!
depression,”! and Alzheimer’s disease.?

Autoimmune diseases, as well as BD and schizophrenia,
are multifactorial disorders related to an interaction
between gene and environment."®” A familial occurrence
is commonly found.l®® Moreover, autoimmune
reactions often advance much more slowly than
immune reactions to pathogens, suggesting that control
mechanisms can continue to work until a threshold
has been exceeded leading to a progression from
subclinical to clinically significant symptomatology

as in mood and psychotic disorders. In addition, in
autoimmune diseases, the mechanisms of control may
temporarily restore the antigenic tolerance, leading to
a cyclical pattern of exacerbation and remission of the
disease. These general pathophysiological mechanisms
of autoimmunity lead to common clinical features,
including familial occurrence, progression from
subclinical to the clinical level of the symptomatology,
and the exacerbation-remission periodic course.
Interestingly, both affective and nonaffective psychosis
have been definitively shown to possess all these
clinical features.

In a recent study by our group,®¥ on a clinical sample of
347 BD patients, we found a very high prevalence (48.1%)
of AAD. The result is particularly interesting for two
reasons: first, for the disproportion with the prevalence
observed in the general population (in our country the
estimated prevalence in general population is about
3.2% for autoimmune diseases and about 20-30%
for allergic conditions);*%! second, for the lack of a
difference in gender distribution, because AAD are
usually more represented in women.

The association between AAD and BD has rarely been
systematically investigated in clinical samples. An
increased prevalence of mood symptoms has been
found in a variety of inflammatory conditions, including
auto-immune diseases, cardiovascular diseases,
diabetes, obesity, and metabolic syndrome, as well as in
more benign inflammatory conditions such as asthma
and allergies.® A large Danish cohort study showed
that a history of Guillain-Barre syndrome, Crohn’s
disease, and autoimmune hepatitis was associated
with raised risk of BD.F®! The authors concluded
that autoimmune processes precede the onset of BD.
A subsequent study, based on Danish hospital data,
reported that a broad range of autoimmune diseases and
infections requiring hospitalization increase the risk of
developing schizophrenia and mood disorders.! The
observed associations support a possible immunological
contribution in subgroups of patients with severe
mental disorders, such as bipolar and other psychotic
disorders. However, whether it is a causal relationship
or an epiphenomenon due to other environmental
factors or common genetic vulnerability remains to
be clarified and deserve further research. Genetically
vulnerable individuals might be at a particular risk
of developing mood disorders as a consequence of
autoimmune reactions and inflammation affecting
the brain.

Inflammatory mechanisms can affect the brain through
many different pathways that are not necessarily
mutually exclusive.l®®%% Peripheral inflammation
can affect the brain without passing the blood-CNS
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barrier by proinflammatory cytokines activating the
tryptophan-kynurenine pathway, regulating serotonin
production together with NMDA and glutamate
receptor activity and may also indirectly affect
dopamine regulation.l®® The increased inflammation
in autoimmune diseases may also influence the brain
through increased permeability of the blood-CNS
barriers, making the brain vulnerable to immune
components, such as cytokines and auto-antibodies.
Furthermore, brain-reactive antibodies can induce a
range of psychiatric and neurological symptoms, as
observed in association with antibody-induced LE.*4

More controversial and less explored by the literature
is the association we found between AAD comorbidity,
generalized anxiety, and cyclothymic-anxious
temperament.®" This finding suggests a possible
intriguing relationship between autoimmune-mediated
inflammatory process, trait emotional reactivity, and
stress vulnerability.

Although the link between stress and mood disorders
is well-recognized,”” there are no specific studies
examining the role of stress, immune dysregulation,
and autoimmunity in BD. Retrospective studies in
autoimmune diseases have found that up to 80% of
patients report uncommon emotional stress before
disease onset,”" and it has been suggested that immune
system activation may vary across affective states
in BD patients.”? In a more theoretical perspective,
it is possible to hypothesize a “constitutional”
reinforcing loop between emotional/mood reactivity
and autoimmune/allergic reactivity that characterizes
the “usual” self of these individuals and influence the
entire span of their existence.

Interestingly, in our sample, the lifetime prevalence
of cancer and neoplastic diseases was very low,
involving less than 1% of the patients. Recent data
suggested an association between certain diagnosis
and a lower-than-expected probability (negative
comorbidity) of developing other disorders.!”?!
It has been recently suggested that the immune
system and other regulatory systems, particularly,
the peripheral nervous system, convey signals
from tumor cells to the brain that might play a
part in tumor progression and metastases, through
sympathetic and parasympathetic nerves, and by the
modulation of the hypothalamic-pituitary-adrenal
axis and adrenal medulla activity.”¥ The majority of
studies have focused on cancer and schizophrenia;”*
there are few data regarding patients with BD.®
Although individuals with Schizophrenia and BD
are exposed to more environmental noxious agents
that contribute to tumor development (e.g. tobacco

and alcohol) than the general population, results
of several population-based studies indicate that
patients with schizophrenia have a lower risk of
prostate, colorectal cancers, and melanoma but a
higher risk of breast and lung cancer. The increased
risk for certain tumors could be associated with
diverse and non mutually exclusive factors such as
drug side-effects, unhealthy lifestyle, poor access to
health care and differences in socioeconomic status.
On the other hand, the reduced risk of other types of
cancer may be explained by genetic factors, such as
the increased expression of various candidate tumor
suppressor genes, or the decreased expression of
some oncogenes in genomic regions implicated in
schizophrenia or BD susceptibility.’”78] An alternative
explanation may be related to the possibility of
an increased immune reactivity in patients with
BD and/or other mental disorders.”’ During the
process of carcinogenesis, in fact, naturally occurring
antibody responses to tumor antigens were found to
be associated with improved survival and protection
against the spread of cancer.”” In recent trials,
on cancer immunotherapy, clinically significant
antitumor responses were often associated with the
induction of autoimmune toxicity.®” This finding
suggests that the same immune mechanisms that
elicit autoimmunity may also contribute to the
destruction of tumors.

CONCLUSION

Neuroinflammation and peripheral immune
dysregulation may play a role in the pathophysiology
of severe mood and psychotic disorders. Recent research
on autoimmune disorders provides additional links
between systemic and CNS pathophysiology.”! This
involves a complex interaction between immune cells
of the CNS and periphery resulting in cellular damage
through mechanisms involving excitotoxicity, oxidative
stress, and mitochondrial dysfunction.”? These pathways
are possibly shared between comorbid medical disorders
and severe mood and psychotic disorders and may
reflect common underlying vulnerabilities.

Some of the strongest evidence for the potential of
autoimmunity and immune components to cause
psychiatric symptoms comes from the identification of
antibody-induced LE, where psychiatric symptoms are
often dominant in the initial and the remission phase of
the disorder in up to 70% of the cases,>** and which
has been demonstrated to be treatable with immune
therapies.®! The prevalently psychiatric presentation
of some of these autoimmune limbic encephalitis
often leads patients to early psychiatric evaluation.
For this reason, it is very important to increase the
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limited knowledge among psychiatrists about these
autoimmune neuropsychiatric diseases mimicking
psychiatric syndromes, in particular, severe mood
disorders and schizophrenia.
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