
18/09/2019 

1 

The biological psychiatry of 
cancer and cancer treatment  

Dr Andrew Hodgkiss MD FRCPsych 
Honorary Clinical Senior Lecturer 

Institute of Psychiatry, Psychology & Neuroscience 
Kings College London 

Educational Aims 

 
• Be clear about the difference between understandable distress and 

psychopathology, and understand the term organic psychiatry 
• Have awareness of the emerging glutaminergic aetiology of psychosis and 

inflammatory theory of depression, and see their relevance for oncology 
• Increase awareness of the impact of neurological and endocrine 

paraneoplastic syndromes on mental state, with examples 
• Possibly widen their differential diagnosis of confusional states in patients 

with lung cancers 
• Be able to describe the aetiology, symptoms and management of several 

organic psychiatric consequences of various modalities of cancer 
treatment, including steroid psychosis 

• Be introduced to what little is known about the organic psychiatry of 
targeted treatments and immunotherapies  
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Outline of talk 

❖ Introduction: Psychological distress vs psychopathology 

                                  Biopsychosocial vs organic psychiatry  

                                  Hierarchical classification of psychiatric disorders 

  Dopaminergic & Glutaminergic theories of pathogenesis of psychosis 

  Monoaminergic & Inflammatory theories of pathogenesis of     depression 

❖ PART ONE: Psychiatric disorder directly biologically caused by cancers: 
pancreas, lung, testicular, ovarian, brain tumours 

❖ PART TWO: Organic psychiatric consequences of treatment: Surgery, 
radiotherapy, hormonal treatment, conventional chemotherapy, MTAs, 
immunotherapy 

Psychiatric consequences of cancer and 
cancer treatment 

• Longer lives with and beyond cancer means QoL, physical and 
psychiatric complications really crucial  

 
• Normal psychological coping and adjustment after treatments 

versus psychopathology 
 
• Biopsychosocial psychiatry of cancer (genes, loss, threat, stress, 

psychological trauma) versus Direct biological mechanisms (Organic 
Psychiatry) 
 

• Psychiatric disorders due to cancers versus those due to 
cancer treatments 
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Psychiatric Disorders 

• Delirium & 
Dementia: 

disorientation & 
cognitive 

impairment 

• Psychoses: delusions & 
hallucinations 

• Depression & Anxiety: abnormal mood 

Psychoses: dopamine theory 
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Psychoses: glutamate theory 
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Depression: monoamine theory 
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Depression: inflammation theory 
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Depression: inflammation theory 
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PART ONE 

Biological mechanisms by which cancers can 
cause psychopathology 

• Structural disruption of brain eg. primary and 
secondary brain tumours 

• Functional disruption of brain: 
• Ectopic hormones eg. ADH, ACTH, PTHrP 
• Cytokines eg. Interleukin-6 
• Onconeuronal antibodies eg. anti-Hu antibody 
• Vitamin deficiency 
• Hypoxia 
• Epileptic phenomena 
• (Effects of loss events, trauma, stress and threat on HPA 

axis and immune system) 
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Clinical Case 1 

67 yo man recently diagnosed with adenocarcinoma of the 
pancreas. Presents with rapid weight loss, jaundice, 
steatorrhoea, thoracic back pain, persistent low mood with loss 
of feeling, delusions of guilt (preoccupied by his teenage 
shoplifting), early waking and suicidal thoughts.  
The depressive symptoms predate the cancer diagnosis and pain 
by 4 months. There is no past history of mental illness. 
 
How severe/risky is this depressive illness? 
Why is he depressed? 
What is the evidence-based treatment for this depression? 

Psychiatric disorders due to cancers 

 Adenocarcinoma of the pancreas:  
80% rate of depression (Holland et al 1986) – highest rate of any 
tumour 
Often severe, with psychotic features 
Not due to poor prognosis or pain because psychopathology 
usually predates diagnosis by months 
Pathogenesis: Severity of depressive symptoms is directly 
proportional to IL-6 levels (Breitbart et al 2014). Cytokine-induced 
glucocorticoid receptor resistance leads to hypercortisolaemia 
 
and induction of IDO leads to serotonin depletion and high levels 
of kynurenine & its metabolites (excitotoxins at NMDA receptors 
in amygdala and hippocampus)(Botwinick et al 2014) 
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High IL-6 level leads to GR resistance 
and  hypercortisolaemia 

  

©OUP 
 

 
High IL-6 induces IDO, resulting in serotonin depletion and raised kynurenine  (an 

excitotoxin at NMDA receptors in amygdala & hippocampus)  
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Depression in adenocarcinoma of pancreas 

 

Effective Treatment 

 

Monoaminergic antidepressants? 

With augmentation?  Lithium 

 

Anti-inflammatory, Anti-cytokine meds? Infliximab, 
Tocilizumab 
(Kappelmann et al 2016) 

Clinical Case 2 

72 yo woman with advanced lung cancer becomes acutely 
disoriented in time and place. She sees visual hallucinations 
and misinterprets her immediate environment with fleeting, 
varying persecutory delusions (“they are running a terrorist 
cell in here; they are trying to poison me; they are 
experimenting on us”). There is no past history of alcohol 
misuse or dementia. 
 
What is the psychiatric diagnosis? 
What are the most likely causes? If it is NSCLC? If it is SCLC? 
What is the evidence-based management? 
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Lung cancer : NSCLC (adeno and squamous) 

• Hypoxic confusional state: due to the tumour, 

infective consolidation, pleural effusions and pain from 
intercostal nerve involvement 

 

• Paraneoplastic endocrine syndrome:  

 30% develop hypercalcaemia. Thirsty, constipated,    

depressed, then confused. Due to PTHrP release stimulating 
resorption of bone, releasing Ca into bloodstream 

• (Brain metastases) 

Lung cancer: SCLC (oat cell) 

• Brain metastases found in 65-70% 

• Paraneoplastic endocrine syndromes:  

15% develop SIADH. Increased water absorption at distal 

tubule hence hyponatraemia. Women affected below 130, men 
below 125: confusional state + seizures 

5% develop Cushing’s syndrome 
(hypercortisolaemia) due to ectopic ‘big’ ACTH. 
Depression and impaired visuospatial memory. 

• Hypoxic confusional state 
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Lung cancer: SCLC 

• Paraneoplastic neuropsychiatric syndrome: 

1% develop Anti-Hu limbic encephalitis. 
Onconeuronal antibody binds to antigen in neuronal nuclei. 

Rapid onset agitation, impaired STM, irritability, psychotic 
phenomena, complex partial seizures 

 

Look out for central hypoventilation and focal cortical signs. 

Anti-Hu antibody binding to nuclei of 
neurones 
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Lung cancer: carcinoid tumour of bronchus 

• High levels of serotonin (and bradykinin) in 
blood causing watery diarrhoea (and flushing & 
wheezing). Tryptophan depletion in CNS causes 
serotonin depletion in brain. Dysphoria, irritability, 
impulsiveness, aggression. 

• Tryptophan depletion causes nicotinic acid 
depletion (pellagra). Wide range of psychopathology 

• Paraneoplastic Cushing’s syndrome due to 
ectopic ‘big ACTH’ secretion. Depression 

Testicular cancer 

• Paraneoplastic endocrine syndrome: 

    Germ cell tumours secrete βhCG. 

    Mimics the effect of TSH to cause hyperthyroidism. 
Rapid weight loss, restlessness, anxiety, agitated delirium 

• Paraneoplastic neuropsychiatric syndrome: 

    Anti-Ma2 limbic encephalitis. Onconeuronal antibody 
binds to antigen in nucleoli of neurones. 
Rapid onset agitation, mood swings, severely impaired STM, psychotic 
phenomena 
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Anti-Ma2 antibody binding to 
 nucleoli of neurones 

Clinical case 3 

18yo woman presents with first-onset schizophrenia. The 
illness began with flu-like symptoms but within 3 days she 
was floridly psychotic with ‘first-rank’ symptoms of 
schizophrenia such as thought insertion, somatic passivity, 
third person auditory hallucinations. Also noted to have 
some odd choreoathetoid movements and impaired short 
term memory.  
 
Which cancer diagnoses are possible? 
How do they cause this schizophreniform illness? 
What is the evidence-based management of this 
neuropsychiatric disorder? 
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Ovarian ‘cancer’ (Teratoma) 

• Anti-NMDA Receptor limbic encephalitis 

   Onconeuronal antibody binds to NR1 subunit 
of complex NMDA receptor, particularly on 
hippocampal neurones. Prevents any glycine or 
D-serine binding, hence blocks glutamate 
binding and ion channel stays closed.  

Glutaminergic hypofunction causes rapid onset 
schizophreniform psychosis.    

Anti-NMDAR limbic encephalitis: glutaminergic hypofunction 
 

©OUP 
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First-onset psychosis 2017 

Lennox and Zandi have found that up to 6% of all 
patients with first-onset psychosis have high titres of 
anti-NMDAR or anti-VGKC antibodies 
 
This demands treatment with immunotherapy 
 
SINAPPS-2 Clinical Trial: 
Antipsychotic + IVIg + Rituximab 
versus 
Antipsychotic alone 

Ovarian cancer 

 

• Paraneoplastic cerebellar degeneration (PCD) 

    Anti-Yo binds to antigen in cytoplasm of 
Purkinje cells. 
Ataxic gait, cerebellar speech, nystagmus  

Cerebellar cognitive-affective syndrome (prefrontal & parietal 
lobe higher function problems )– Schmahmann & Sherman 1998 
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Anti-Yo antibody binding to Purkinje cell 
cytoplasm 

Primary brain tumours: gliomas & 
meningiomas 

• Oligodendrogliomas – indolent and 
radiosensitive  

• Low grade astrocytomas 

• Glioblastoma multiforme- highly malignant 
and not radiosensitive (MGMT status predicts 

response to temozolamide) 

• Meningiomas tend to be frontal lobe 
(parasaggital sinus, sphenoid ridge) 
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Glioblastoma multiforme 

Meningioma 
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Psychopathology of supratentorial brain 
tumours 

• Frontal lobe tumours may present with anosmia, change in 
personality or, when Broca's area is involved, obvious 
expressive dysphasia. Disinhibition, apathy, perseveration.  

• Temporal lobe tumours often give rise to gustatory and 
auditory hallucinations, and/or to a schizophreniform illness 
with delusions and first rank symptoms. 

• Complex partial seizures, presenting with psychopathological 
phenomena such as déjà vu followed by ictal complex motor 
behavioural disturbance (such as removal of clothing, 
emptying a cupboard, violence towards others, inappropriate 
sexual touching or shoplifting) may occur. Post-ictal and 
interictal psychoses may also be triggered.  

Secondary brain tumours: brain metastases 

Commonest causes of brain metastases: 

Lung (especially SCLC)* 

Breast 

Malignant melanoma* 

Renal 

T-cell NHL  

Colorectal 

Thyroid 
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PART TWO 

PART TWO 
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Psychiatric consequences of cancer 
treatments 

• Surgery  

• Radiotherapy  

• Hormone treatment : Sex hormone 
deprivation, corticosteroids 

• Cytokine treatment : Interferon-α 

• Conventional chemotherapy 

• Molecularly targeted agents and 
immunotherapy 

Clinical case 4 

65 yo man with a past history of drinking 60 units of 
alcohol per week but abstinent for past 5 years. Presents 
10 months after surgical treatment for cancer of the 
gastro-oesophageal junction complaining of depressed 
mood, lethargy and impaired short-term memory for 
about 3 months now. No past history of cirrhosis, head 
injury, recurrent depression or bipolar disorder. 
 
What organic psychiatric conditions should be 
considered?  
What psychological and medical investigations are 
indicated? 
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Psychiatric disorders caused by cancer 
treatment : SURGERY 

Gastrectomy & ileal resection: 

Inevitable Vitamin B12 deficiency after total 
gastrectomy or ileal resection 

B12 deficiency causes depression and memory 
impairment (as well as tiredness, macrocytic 
anaemia, subacute combined degeneration of 
the spinal cord) 

Pathogenesis of this psychopathology is 
interesting 

Absorption of B12 requires intrinsic factor 
and a terminal ileum 
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Impaired ‘one carbon’ metabolism causes increased homocysteine (an excitotoxin at 
NMDA receptors)  and decreased SAM (demyelination and less monoamine 

neurotransmitters)  
 

©OUP 
 

Psychiatric disorders caused by cancer 
treatment : SURGERY 

Bilateral oophorectomy: 
 
Psychiatric consequences of early loss of oestrogens of ovarian origin: 
 
Mayo Clinic study (Rocca et al 2008) n=1300   
24 year follow up 

2.3x increased risk anxiety 
1.5x increased risk depression 
 
Shuster et al (2008) found increased risk of dementia, especially if 
younger at BSO 
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Estradiol and serotonergic neurons 

Biologically-mediated psychiatric 
consequences of BSO 

• Estradiol deficiency, hence less ER-mediated protein 
transcription in neurones means… 

• Decreased 5HT synthesis in raphe nucleii & decreased 
dendritic spines in pyramidal neurones of medial 
prefrontal cortex (decreased neuroplasticity) 

• Some evidence of a ‘critical period’ for later effects of 
estradiol deficiency (Soares et al 2001) 

• Estradiol deficiency may increase the latency of onset 
of action of antidepressants (Grigoriadis et al 2005; 
Karsidig et al 2010) 
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Psychiatric disorders caused by cancer 
treatment : RADIOTHERAPY 

i) Pan-hypopituitarism after brain irradiation 

ii) Cognitive deficit after WBRT (3 – 10 point IQ 
loss) 

iii) Hypothyroidism (with secondary depression) 
after DXT for head & neck cancers (42% of 
patients after 9 months) 

iv) B12 deficiency after pelvic irradiation (Andreyev et 

al) 

Panhypopituitarism after CNS irradiation 
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Clinical case 5 

57 yo man who has had a nerve-sparing robotic 
prostatectomy and, so far, 6 months of ADT 
complains of impaired intellectual sharpness and low 
mood for past 3 months. Past history of a depressive 
episode aged 21. 

 

Is the ADT likely to blame? 

What are the management options? 

Should he retire from his high-level job? 

Psychiatric disorders due to cancer 
treatment : ADT 

Cherrier et al (2009): n=40   

Impaired spatial and working memory, increased 
irritability, low mood, anxiety – all resolved with cessation 
of ADT 

Gonzalez et al (2015): n=58  

50% of ADT group developed deficits in verbal memory, 
executive function and concentration (cf. 23% controls) 

 

This patchy cognitive impairment may reflect distribution 
of AR in human brain 
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Psychiatric disorders due to cancer 
treatment : CORTICOSTEROIDS 

High-dose steroids can cause a ‘steroid psychosis’ – 
usually a manic state:  racing thoughts, marked 
insomnia (reduced need for sleep), increased energy, 
grandiosity, risk issues. 
18% of those receiving >10mg Dexamethasone per 
day will develop severe psychopathology within 3 – 
72 hours. Especially older, male, with past history of mood disorder 
or steroid psychosis (Judd et al 2014) 

Yet low-dose steroids (eg. Prednisolone 5-10mg daily) cause 
depressive symptoms.  
Why the difference? 

Genomic mechanism of action of 
corticosteroids 



18/09/2019 

27 

Psychiatric disorders due to cancer treatment  : 
CONVENTIONAL CHEMOTHERAPY 

Anti-folates : Methotrexate, Pemetrexed, 5FU 

 

Methotrexate-induced leucoencephalopathy and 
more subtle mood and memory problems 
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Psychiatric disorders due to cancer treatment  : 
CONVENTIONAL CHEMOTHERAPY 

Alkylating agents:  

Ifosfamide-induced encephalopathy 

 

5-30% of patients : somnolence, disorientation, 
hallucinations and fits. 

 

Methylene blue (case series evidence only) 
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Psychiatric consequences of cancer 
treatments: small molecule MTAs 

Psychiatric disorders due to cancer 
treatment : MTAs 

Example 1: VEGFR inhibitors & hypothyroidism 

Used to treat renal cell cancer 

High rates of hypothyroidism: 

Axitinib 90%, Sunitinib 75%, Pazopanib 20% (Ahmadieh & Salti 

2013) 

65% of those hypothyroid will have depressive 
symptoms or mild cognitive impairment 

Capillary regression of highly vascular thyroid tissue 

Oncologically safe to correct this with T4 (Bladou 2010) 
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Psychiatric disorders due to cancer 
treatment : MTAs 

Example 2: PI3K / AKT Inhibitors and anxiety & 
depression 
37-50% incidence in Phase 2 clinical trials of Buparlisib, 
reversed by SSRIs (Bendell 2012; Mayer 2014) 
 
PI3K supports long term potentiation & synaptic plasticity in amygdala 
and extends lifespan of granular neurones in dentate gyrus of 
hippocampus 
PI3K inhibition causes decreased synaptic plasticity in amygdala of mice 
and decreased GABA and serotonin. Animal constantly on edge, can’t 
remember what is safe in its environment (Ackermann 2008) 

No psychiatric issues with Idelalisib, a highly specific PI3Kδ inhibitor 
used in CLL and NHL. PI3Kδ only found in blood cells. 

Clinical case 6 

70 yo man having treatment for advanced colorectal 
cancer, including Bevacizumab. Complains of 
headache and impaired vision (cortical blindness) ten 
weeks after starting the MAb. Blood pressure is 
moderately raised – a new sign. 
What is the most likely diagnosis? 
What other symptoms may arise in this syndrome? 
What MRI head scan appearances will be seen? 
Will he recover? 
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Psychiatric disorders due to cancer 
treatment : MAb MTAs 

Example 1: Bevacizumab 

A monoclonal antibody. Effective in advanced 
colorectal cancer. Inhibits VEGF and hence 
inhibits angiogenesis. 

Disrupts endothelial function at the blood-brain 
barrier. Risk of Posterior Reversible 
Encephalopathy Syndrome: headache, raised BP, 
confusion, impaired vision, seizures. Oedema of 
the occipital & parietal lobes of brain. 

PRES 
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Psychiatric disorders due to cancer 
treatment: Mab MTAs 

Example 2: Cetuximab (and Panitumumab) 
A monoclonal antibody. EGFR inhibitor, effective in 
colorectal cancer without an activating kras gene 
mutation 
Blockade of renal EGFR expression leads to 
hypomagnesemia and hypocalcaemia. 5% of patients 
suffer grade 3 / 4  toxicity: confusional state, tetany, 
choreiform movements, seizures (do Pazo-Oubina et al 2013) 

Calcium is important for action potentials, 
neurotransmitter release and as a second messenger in 
signal transduction. 

Immunotherapy and Psychiatry 

Psychiatric adverse effects of Immune 
Checkpoint Inhibitors: how various autoimmune 
complications and their treatment can provoke, or complicate 
management of, psychiatric disorder 
 

Psychiatric toxicity of Rituximab and Blinatumomab 

 
Introduction to Immunopsychiatry: 
• the antidepressant potential of anti-cytokine treatments in cancer 

care 
• Immunotherapy for psychosis 
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Immune checkpoint inhibitors 

Anti-CTLA-4 – Ipilimumab – used for advanced melanoma 

Anti-PD-1 – Nivolumab and Pembrolizumab – used for advanced 
melanoma and advanced NSCLC 

 

14% of 413 patients treated with IPI+NIVO at Royal 
Marsden suffered grade 2-3 neurotoxicity – some of it 
peripheral (eg Guillain-Barre syndrome), some of it central 
nervous system 

 

But Mabs, large proteins, don’t cross the intact blood-brain 
barrier, or do they? But some T-cells can… 

Immune checkpoint inhibitors 

Autoimmune endocrinopathies have psychiatric effects: 
Median onset of endocrinopathies 
NIVO alone = 26 weeks 
IPI + NIVO = 12 weeks 

Hypophysitis due to T-cell mediated autoimmune attack of anterior 
pituitary 
2-18% risk with IPI  
1-6% risk with NIVO or PEMBRO 

Thyroiditis 
2.3% risk with IPI 
8% risk with PEMBRO 

Altered thyroid hormone, cortisol and sex hormone levels have 
psychiatric consequences  

This psychopathology requires endocrine management + 
regular review of mental state 
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Immune checkpoint inhibitors 

Psychopathology arising from pan-hypopituitarism 
includes: 

Tiredness, apathy, indifference, self-neglecting, 
somnolence, major depression(32% Lynch et al 1994)) 
and marked cognitive impairment 

Psychopathology arising from hypothyroidism: 

63% of hypothyroid patients have depressive 
symptoms (Hage & Azar 2012) 

Immune checkpoint inhibitors 

Autoimmune hepatitis and psychiatric meds 
Is this a drug-induced hepatitis or autoimmune? Should we stop the long-term 
psychotropic? Psychiatric effects of high-dose steroid used to treat autoimmune hepatitis. 
Choice of further psychotropic in context of a hepatitis.  

Autoimmune myocarditis and QT prolongation 
Many psychotropics prolong the QT interval, as does myocarditis. Sudden discontinuation 
of psychotropic. Reintroduction of  carefully selected psychotropic with monitoring of QTc 
interval with serial ECGs. 

Autoimmune colitis (IPI) and psychiatric meds 
High-dose steroids may provoke severe depressive or manic symptoms. Protracted 
diarrhoea may cause depressed mood. But SSRI antidepressants cause diarrhoea which 
confuses picture. 
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Psychiatric toxicity of Rituximab 

Rituximab tags B-cells to be killed by T-cells – it’s a 

B-cell depleting antibody that leaves patient 

very immunosuppressed – used for CLL and NHL 

Reactivation of asymptomatic childhood polyomavirus 
infection – JC virus  

Infects oligodendrocytes (entering via 5-HT2A 
receptors) resulting in demyelination: 

Progressive Multifocal Leucoencephalopathy (PML) 

Psychiatric toxicity of Rituximab 

Progressive Multifocal Leucoencephalopathy  
Insidious onset over several weeks of clumsiness, visual 
problems, change in personality, cognitive impairment 
(30%), aphasia and hemiparesis 

Assymmetric demyelination in white matter of 
parietal and occiptal lobes (no mass effect or 
oedema) on MRI brain scan 

Treated with steroids, plasmapheresis 
??Use 5-HT2A blockers, mirtazapine or olanzapine to reduce further viral 
entry to oligodendrocytes 
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Psychiatric toxicity of Rituximab 

Profound immunosuppression also leaves 

patient open to opportunistic infections 
of CNS, all of which may have neuropsychiatric 

symptoms depending on brain localisation 

eg. CMV, Toxoplasmosis, Aspergillus 
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Psychiatric toxicity of Blinatumomab 

Blinatumomab is a ‘bispecific’ antibody that acts 

as a T-cell engager. It targets CD19 on 

tumour cell and CD3 on T-cells to bring them 
together. Used in refractory B-cell ALL. 

Psychiatric toxicity of Blinatumomab 

52% of patients have CNS toxicity, 13% grade 3 (Topp et al 
2015). 
Adults > children 
Confusion, dysphasia, somnolence, tremor, seizures, coma 
Activated T-cells (and cytokines)cross the BBB and bind B-
cells, release pro-inflammatory cytokines which disrupt 
BBB to allow further crossing – ‘cytokine storm’, ‘cytokine 
release syndrome’. 
Prevented/managed by simultaneous infusion of high-
dose steroids (which have their own psychiatric adverse 
effects) 
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Introduction to Immunopsychiatry 

Understanding the immune basis of some 
psychiatric disorders and harnessing 
immunotherapy to treat psychiatric disorder 

 

1. Antidepressant potential of anti-cytokine 
treatments 

2. Immunotherapy for first-episode psychosis 

Anti-cytokines as antidepressants 

• One third of all patients with depression don’t respond to 
monoaminergic antidepressants, and many resistant patients 
have markers of inflammation (raised CRP) 

• Cytokine treatments for cancer and hepatitis (notably 
Interferon-α) found to cause depressive symptoms in 30% 
patients (Capuron et al 2002). 

• Conditions with very high levels of pro-inflammatory cytokines 
have high rate of severe depressive disorder (eg. IL-6 and 
pancreatic cancer, Breitbart et al 2014) 

All has led to Inflammatory theory of Depression 
(Prof Carmine Pariante & colleagues at IoPPN) 
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Anti-cytokines as antidepressants 

Meta-analysis of 20 clinical trials of anti-cytokine 
treatment for chronic inflammatory medical 
conditions with depression measured as secondary 
endpoint (n=2370 patients) 
Anti-TNF-α and anti-IL-6 treatments (Etanercept, 
Infliximab and Tocilizumab) all effective as anti-
depressants and this effect was independent of any 
improvement in the medical condition. 
(Kappelmann et al 2016) 

Highly relevant for future treatment of depression in 
patients with cancer - Insight RCT 

Immunotherapy for psychosis 

Up to 3% of all first-onset schizophrenia may be 
due to anti-NMDAR antibody, an onconeuronal 
antibody causing limbic encephalitis. 

Teratomas are one important source of this 
antibody. 

Mechanism of action increasingly understood. 
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Immunotherapy for psychosis 

In some centres all patients with new-onset psychosis are 
now tested for anti-NMDAR antibodies.  

Case series of treated patients (Zandi et al 2014)  

 

SINAPPS-2 is an important RCT : 

Antipsychotic medication alone   vs  

Immunotherapy (IVIg + Rituximab) plus antipsychotic   

 

in first-episode schizophrenia with high antibody titres 

Teaching points 

Think of the neurological and endocrine 
consequences of treatment as having psychiatric 
consequences too 

 

Keep an eye on crossover between emerging 
discipline of immunopsychiatry and medical 
oncology 
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