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¡ Not part of diagnostic criteria
¡ BUT present in 37% (Silverman et al. ,  2019)

§ Hallucinations (auditory/visual equally common; non-threatening/pejorative)
§ No association with age or sex or time-to-treatment
§ Associated with severity of symptoms, functional impairment and caregiver burden

¡ Note relative r isk of schizophrenia is x9 in Sydenham’s chorea (Wilcox and Nasral lah,  1998)

PSYCHOSIS IN PANS?

Silverman et al., (2019)
J Psych Research



AUTOIMMUNIT Y 
AS A 
PSYCHOSIS 
RISK FACTOR





PSYCHOSIS AND THE (ADAPTIVE) IMMUNE SYSTEM

Schizophrenia Working Group of the Psychiatric Genomics Consortium (2014) Nature





BRAINS ON FIRE: AUTOIMMUNE ENCEPHALITIS

- Acute encephalopathy with characteristic progression: 
- Prodromal malaise/flu-like symptoms >> psychiatric symptoms (including sleep 

disturbance) >> movement disorder (catatonia/dyskinesia) >> seizures >> autonomic 
dysfunction >> coma 

- Associated with ovarian teratoma

- Associated psychiatric symptoms in 100 patient series: 
- Anxiety
- Agitation
- Psychosis:  Delusions / Paranoia/ Hallucinations
- Catatonia/echolalia

77% present to psychiatry services before neurological symptoms (mostly seizures / 
dyskinesias) develop.



¡ Distribution by age of initial symptoms in anti-NMDA receptor 
encephalitis (Titulaer et al. ,  2013)

¡ Kayser et al (2013): 4% of patients with NMDAR encephalitis had 
isolated psychotic episodes either at presentation or relapse.

PSYCHIATRIC FEATURES PREDOMINATE IN 
AUTOIMMUNE ENCEPHALITIS



APPLES AND ORANGES?

Al-Diwani et al., Lancet Psychiatry (2019)

JNCN (2018)



“how many people 
current ly  are in  
psychiatr ic  wards 
and nurs ing  homes 
denied the re lat ively  
s imple cure of  
s tero ids ,  p lasma 
exchange,  [or ]  more 
intense 
immunotherapy…?” 

(Cahalan,  201 2) .



HOW COMMON IS AUTOANTIBODY-MEDIATED 
PSYCHOSIS?

46 patients with first episode schizophrenia

• 3  anti-NMDAR Ab positive 
( 1 got better with plasmapheresis followed by steroids)

1 VGKC Ab positive

• Positive patients not distinguishable from negative patients

Zandi et al., (2011) Journal of Neurology



AUTOIMMUNE ENCEPHALITIS IN PSYCHIATRY – SHOULD WE BELIEVE 
EVERY THING WE READ?



THE DANGERS OF RELYING ON BLOOD TESTS

Lancet Psychiatry 2018



SINAPPS



TIME FOR A CHANGE OF PRACTICE?



¡ Participants (age 12 – 50) were recruited from six mental health units in Queensland, 
Australia. 

¡ Participants were prospectively tested for serum anti-neuronal antibodies 
§ NMDAR
§ VGKC
§ GAD
§ onconeural antibodies (anti-Yo, PCA-2, anti-Hu, anti-Ri, anti-Ma)

¡ Of 113 consenting participants, six had anti-neuronal antibodies

§ NMDAR = 4 
§ VGKC = 1 
§ antibodies against uncharacterised antigen = 1.

¡ Seropositive patients had lumbar puncture

SCOTT ET AL. (2018)



PATIENT PROFILES



TREATMENT RESPONSE



CSF MARKERS OF INFLAMMATION AND INFECTIONS IN SCHIZOPHRENIA

Orlovska-Waast et al. (2018) Mol Psych

Two studies reported a change of 
diagnosis/management, in 3.2% and 
6% of patients.

One study reported rates of adverse 
events after LP:

- Mild to moderate 10.3% (headache, 
local pain)

- Severe post-LP headache with 
nausea 1.3%



PRO

¡ Pickup of potentially 
management-changing 
abnormalities

¡ Higher pickup than common 
investigations e.g. MRI

¡ Parity between MH and PH

CON

¡ Adverse events
¡ Increasing patient anxiety
¡ Gives patient false 

hope/reinforces antipsychiatry 
stigma

¡ Outside of psychiatrists’ 
expertise

SHOULD WE BE DOING LPS IN OUR PATIENTS WITH 
PSYCHOSIS?



Baseline Assessment

Morning
• Patient and Clinician rated measures
• Cognitive assessment

Afternoon
• MRI
• Blood test
• Urine Analysis
• ± CSF
• ± EEG

Follow up Assessment

• Repeat patient and Clinician 
rated measures

• Antipsychotic blood levels

Month 1 Month 3Month 2

THE BASELINE BIOMARKER CHECK (BBC) STUDY

PI: Philip McGuire (KCL); lead: Graham 
Blackman



Benros et al. (2012)



¡ Syphilis, GPI and the asylums
§ Wagner-Jauregg: first psychiatrist (of 3, ever) to win a Nobel prize, for malarial therapy in treating 

dementia paralytica, in 1927
§ Broke through the therapeutic nihilism of Kraepelin et al
§ Start of immunopsychiatry?

¡ Encephalitis lethargica
¡ Winter birth in schizophrenia

§ Mednick et al., 1988: maternal influenza infections increase risk
¡ Today: multiple organisms implicated in schizophrenia, bipolar, autism, OCD

§ Herpes viruses (HSV, CMV, EBV)
§ Influenza
§ Toxoplasma
§ Many more

¡ Emerging role for the microbiome

INFECTIONS IN PSYCHIATRY: FROM THEN TO NOW



TOXOPLASMA GONDII

¡ Devastating infection in neonates and immunosuppressed 
people (e.g. in HIV)

¡ Infection in mice appears to reduce fear responses inc. to 
cats!
§ Appears to associate with impulsive behaviour in humans
§ Increased risk of suicide/self harm/automobile accidents

¡ Infection may cause production of brain reactive antibodies 
and perturbation of dopamine function in animals.

¡ Associated with increased risk of schizophrenia and possibly 
other psychiatric disorders 
§ Evidence for association w/ bipolar disorder, anxiety disorders, 

addictions
¡ Is cat ownership associated with increased risk of psychosis?



INFECTION-INDUCED BRAIN AUTOIMMUNITY?
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CONCLUSIONS

¡ Autoimmunity is a risk factor for psychosis, and vice-versa
¡ Autoimmune psychosis exists, but requires a high burden of paraclinical evidence 

beyond blood tests
¡ Lumbar puncture should become part of the routine assessment of patients with 

psychosis
¡ Infections are a risk factor for psychosis in the population

§ but usually impossible to ascribe causality in individual cases
§ ? role for microbiome

¡ Infection-induced CNS autoimmunity is a promising potential mechanism
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