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Abstract

Background: There is increasing attention toward the recognition of psychotic disorders with autoimmune etiologies, especially
among first-episode psychosis patients. These patients may be underdiagnosed before they develop a full range of neurological
symptoms.
Objectives: We aimed to characterize the rate and clinical presentations of first-episode autoimmune psychosis patients.
Methods: All patients with first-episode psychosis (FEP) with the onset of symptoms over a maximum course of three months were
recruited and underwent a comprehensive examination and serum and cerebrospinal fluid autoimmune tests.
Results: Seven out of 15 patients with FEP were under 20 years, and four were Afghans. Twelve patients developed prodromal symp-
toms, all had at least one type of delusion, and 11 patients had experience of hallucinations. Formal thought disorders were detected
in seven patients. Five patients had catatonic symptoms.
Conclusions: Certain sample features made our cases unique, including young age, high rate of prodromal symptoms, catatonic
features, and formal thought disorders. Lack of specific criteria to arrive at the diagnosis of autoimmune psychosis would be a major
milestone to achieve in future studies.

Keywords: Autoimmune Diseases of the Nervous System, Autoimmune Psychosis Encephalitis, First-Episode Psychosis, Psychotic
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1. Background

There is increasing attention toward the recognition
of psychotic disorders with autoimmune etiologies, es-
pecially among first-episode psychosis patients (1). First-
episode psychosis (FEP) patients have been studied widely
over the past two decades. They represent a potentially
promising group of patients in which early detection and
interventions may prevent or reduce morbidity within the
first few years (2). On the other hand, encephalitis with
autoimmune causes associated with antibodies against
neuronal cell-surface or synaptic proteins often accompa-
nied with various behavioral/psychotic symptoms has re-
ceived broad attention in recent years (3). Autoimmune
encephalitis usually presents with psychotic symptoms be-
fore evolving into a polymorphic neurological syndrome.
The prominence of timely diagnosis and proper treatment
of these patients has been widely accepted among neu-
rologists (4). It is unclear, however, if such cases are de-

tected and treated early enough in psychiatric emergen-
cies, particularly in the developing countries. These pa-
tients may be underdiagnosed as their main presenta-
tions are psychiatric in nature unless they develop a full
range of neurological symptoms. Moreover, some cases of
immunosuppressant-responsive autoimmune encephali-
tis have been reported to present solely with psychiatric
symptoms (5). This is of paramount importance as various
studies suggest early interventions for such patients is cor-
related with superior functioning and cognitive outcomes,
less morbidity, and fewer relapses.

In the last two decades, several studies have been con-
ducted on FEP in Iran, including our group (6). Given
recent international trends in identifying cases of first-
episode autoimmune psychosis (1), we adopted a modified
set of criteria described in the Methods section to charac-
terize the rate and clinical presentations of such important
and potentially treatable patients.
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2. Objectives

We aimed to determine the prevalence of autoim-
mune encephalitis in patients with FEP. We also sought to
describe psychiatric and neurologic presentations in pa-
tients with FEP with and without confirmed autoimmune
encephalitis.

3. Methods

This is an ongoing multidisciplinary prospective co-
hort study of patients with FEP referred to a major psychi-
atric hospital in Tehran, Iran (Roozbeh Hospital).

3.1. Patients

According to the diagnostic criteria for autoimmune
psychosis proposed the by Pollak et al. (1), all patients refer-
ring to Roozbeh Hospital with FEP with the onset of symp-
toms over a maximum course of three months were re-
cruited to the study. Psychosis is identified based on a score
of 4 or higher in any section of the Positive and Negative
Symptoms Score (PANSS) questionnaire (7) or clinical sus-
picion of a psychiatrist of any changes in behavior. Patients
should have no history of antipsychotic medications use
longer than six weeks before admission. There was no age
limit for eligible patients.

According to the prevalence of autoimmune psychosis
reported in previous studies (3, 8, 9), sample size was cal-
culated to be 138 using G power. It should be noted that we
were considering a subgroup of patients whose symptoms
progression was within less than three months. There-
fore, the prevalence of autoimmune encephalitis may be
higher in our samples. There was some evidence that the
prevalence of acute psychosis is higher in the developing
countries. Taking these together, the sample size of this
study consisted of 100 patients with first-episode psychosis
meeting the eligibility criteria

3.2. Procedure

3.2.1. Initial Assessments

The patients were interviewed by a trained psychi-
atrist for the psychiatric examination using a series of
validated psychiatric assessment questionnaires, includ-
ing PANSS (7), Hamilton depression and anxiety rating
scales (HAMD and HAMA) (10, 11), the WHO Quality of Life
Questionnaire (WHOQOL-Bref) (12), Yale-Brown Obsessive-
Compulsive Scale (Y-BOCS) (13), Young Mania Rating Scale
(YMRS) (14), and Global Assessment of Functioning (GAF)
(15).

All the patients underwent a comprehensive physi-
cal and neurological examination. Cognitive assessment

was performed using the Montreal Cognitive Assessment
(MoCA) tool (16). All the patients underwent a brain MRI
and EEG study. Serum and cerebrospinal fluid were as-
sessed for a number of metabolic, inflammatory, and au-
toimmune tests that will be described comprehensively in
our future works. The prevalence of possible, probable,
and definite autoimmune psychoses (1) is reported at the
end of the study.

4. Results

In this preliminary study, the results of the first 15
FEP patients enrolled within the last three months is pre-
sented. Twenty-two patients were identified, 18 of whom
were enrolled. Initial assessments were conducted for 15
patients. The participant flow and reasons for each step
failure is shown in Figure 1. None of the patients took any
anti-inflammatory or immunosuppressive medications.

As seen in Table 1, seven out of 15 patients were under
20 years, and four were Afghans. Twelve patients devel-
oped prodromal symptoms, including headache, flu-like
symptoms, nausea, vomiting, and changes in sleep and ap-
petite. Nine patients presented with anxiety and mood
symptoms.

All the patients had at least one type of delusion. The
most frequent delusions were persecutory, reference, and
grandiosity delusions. Eleven patients had experiences of
auditory hallucinations, of which five had visual hallucina-
tions simultaneously. Formal thought disorders, such as
loosening of associations, incoherency, and tangentiality,
were detected in seven patients.

Five patients had catatonic symptoms, mainly includ-
ing mutism, posturing, and negativism.

5. Discussion

Preliminary results from our ongoing FEP project seem
to be promising. There are certain sample features mak-
ing our cases unique regardless of their autoimmune sta-
tus, which is unclear at this stage. Out of 15 recruited pa-
tients, seven were under 20 years. Our 3-month criteria for
FEP, compared to our earlier samples with six-month cri-
teria (17-19), let us recruit a younger population compared
to some other studies. This is in concert with recent pro-
posed criteria for autoimmune psychosis as well (1). More-
over, anti N-Methyl-D-aspartate receptor (anti-NMDAR) en-
cephalitis is more frequent in children and can present
with psychosis (8). As Moreno et al. found, we are hoping
that younger age of onset could lead to more cases of iden-
tifiable autoimmune psychosis (20).
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Identified on Screening : N = 22

Reasons for Screening Failures:

Patients could not be admitted inpatients (limited number of ED beds), n = 3 

Patient was referred to another center due to concomitant medical symptoms, n = 1 

Reasons for Assessment Failures: 

Patient/guardian were not willing to participate, n = 1 

Patient's attending physician did not agree to complete study-related assessments, n = 1 

Inadequate research-team coordination with patient care team members and the hospital staff, n = 2

Reasons for Loss to Follow-up 

Patients unwilling/unable to complete follow-ups (due to social and financial reasons, patient recovery), n =5

Patients could not be contacted using the available contact data, n = 2 

Enrolled: N = 18

completed lnitial assessments: N = 15

Followups completed: N = 8

Screening failures: N = 4

Assessment failures: N = 3

Loss to follow-up: N = 7

Figure 1. Flow of participants through the study

Almost all of the patients had prodromal symptoms
characterized by either psychiatric or physical symptoms,
such as viral or neurological symptoms. This is in line with
studies like Dalmau et al. (21) and Maneta et. al., who de-
scribed flu-like symptoms among the factors that should
prompt consideration of anti-NMDAR encephalitis in FEP
(22).

We enrolled four Afghan cases, which is proportionally
higher than expected. This is interesting as there is a grow-
ing body of evidence suggesting an increased risk of de-
veloping psychosis in migrant groups (23). Data on eth-
nic proportionality of autoimmune encephalitis is limited
(24), and findings of our study may shed light on this un-
covered area. In general, this group clinically resembled
the common population of FEP in their presentations.

The most prevalent type of delusion was persecutory
delusion, with reference delusion coming afterward. Our

findings were consistent with few existing data on the
theme of delusions in FEP reporting paranoid and refer-
ence delusion, the two most common delusions (25, 26).
Eleven patients experienced hallucinations. This is in ac-
cordance with previous studies reporting the prevalence
of hallucination in FEP at about 75% (26). Similarly, audi-
tory hallucinations was reported to be the most prevalent
type of hallucination in FEP followed by visual hallucina-
tions (26).

However, there are some findings making our sam-
ple somewhat distinct. Five patients presented with cata-
tonic symptoms. The prevalence of catatonia is not clear
in FEP, but it is estimated to be range from 0.6 to 17% in
children and adolescents (27) and 10 - 25% in mixed inpa-
tient populations of psychiatric institutions (28, 29). In a
recent case series, Averna et al. described four cases of FEP
with accompanying symptoms of catatonia (27). Two of the
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cases were tested positive for anti-NMDAR antibodies. They
were treated with risperidone without any benefits. The
authors suggested psychiatrists should be aware of anti-
NMDAR encephalitis in patients presenting with psychosis
and dyskinesia, seizures, or catatonia to reduce diagnostic
and therapeutic time delays.

Nearly half of our patients had formal thought disor-
ders. In their study in 2019, Gibson et al. proposed psy-
chiatric patients with anti-NMDAR encephalitis may suffer
from formal thought disorders more than those with the
typical presentations of FEP (30).

The prevalence and criteria for the identification of au-
toimmune psychosis cases have been the subject of various
recent studies (1, 3). Our ongoing study similarly aims to in-
vestigate specific psychiatric profiles of such cases.

5.1. Challenges

This study has been underway in a large nationally
known psychiatric hospital (Roozbeh Hospital). Some spe-
cialized services for patients with FEP, including medica-
tion and patient and family psychoeducation, are well es-
tablished in this hospital. However, the referral rate has
been lower than expected, given the prevalence rate of psy-
chosis. This requires a more active recruitment strategy
and education for relevant colleagues.

As a psychiatric hospital, we lack timely access to other
medical teams. This, in turn, leads to practical challenges
with regard to medical workups. We had to outsource
some investigations; for instance, there is no MRI unit in
the hospital, and specialized serum and CSF tests are not
provided in the hospital laboratory. Also, patients with
high fever and loss of consciousness had to be transferred
to general hospitals. There are also conceptual barriers
working in a psychiatric hospital as some patients and
even staff consider psychiatric disorders as non-medical
conditions. As such, some patients and families may feel
reluctant to undergo lumbar puncture as an invasive inter-
vention.

In this preliminary report, we provided information
for the first 115 patients recruited to the study, which is ob-
viously limited and far from our actual sample size; thus,
it prevents us to draw any absolute conclusions. The most
likely limitation of our study is loss to follow-up, espe-
cially in patients who became completely symptom-free af-
ter the experience of the initial episode. To address this
potential barrier, we will keep our touch and educate the
patients and their families. Another potential reason for
patients being lost to follow-ups may be financial issues.
Therefore, the costs of all diagnostic workups in addition
to patient and caregiver transportation is covered by the
study.

5.2. Conclusion

Studying FEP with acute onset is of paramount signif-
icance to estimate the prevalence and characteristics of
autoimmune psychosis cases as a potential curable group
of patients. However, there are challenges to achieve this
goal, particularly working in a psychiatric hospital. Identi-
fying specific criteria to arrive at the diagnosis of autoim-
mune psychosis would be a major milestone to achieve in
future studies.
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Table 1. Overview of the Clinical and Demographic Characteristics of the First 15 Recruited Participants

Variables No.

Demographics

Age

< 20 7

20 - 40 7

> 40 1

Gender

Male 7

Female 8

Marital Status

Single 12

Married 3

Educational Status

Primary 10

High school Diploma 2

University 3

Occupational status

Student 7

Unemployed 5

Employee 3

Ethnicity

Iranian 11

Other 4

Presenting Illness

Onset

Abrupt 1

Acute 10

Subacute 4

Course

Fluctuating 10

Progressive 3

Remitting 2

Diurnal Variation

Yes 5

No 10

Mood and Anxiety Symptoms

Yes 9

No 6

Negative Symptoms

Yes 5

No 10

Prodromal Symptoms

Yes 12

No 3

Mental Status Examination

Mood
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Euthymic 11

Elevated 2

Depressed 2

Affect

Normal 7

Restricted or Blunted 5

Labile 2

Inappropriate 1

Psychomotor Activity

Normal 7

Retarded 6

Agitated 2

Catatonia

Yes 5

No 10

Formal Thought Disorder

Yes 7

No 8

Thought Content

Persecutory Delusion 13

Delusion of Control 1

Reference Delusion 7

Grandiosity Delusion 7

Misidentification 1

Nihilistic Delusion 1

Suicidality

Yes 7

No 8

Perception

No Hallucination 4

Auditory Hallucination 11

Visual Hallucination 5

Tactile Hallucination 1
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