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Is Schizophrenia an Autoimmune
Condition?
Introduction
Schizophrenia is a chronic psychiatric disorder, with a worldwide incidence of
approximately 1%. It is characterized by numerous psychiatric phenomena including
third person auditory hallucinations, delusions of perception, control and thought
interference, as well as negative symptoms. The disease course can be variable,
ranging from a continuous, progressive condition to one with a relapsing and
remitting course. Schizophrenia is more common in males than females with an
approximate incidence of 15 and 10 per 100,000 per year, respectively.1 When
compared to the general population, mortality statistics for schizophrenia are
especially concerning. It has been estimated that comparatively, people diagnosed
with schizophrenia have a three-fold risk of dying- per year. Suicide rates are thought
to be the strongest contributing factor which are in the region of 10 times that of the
general population.1, 2 Unsurprisingly, there has been reported to be significant
reductions in these patient’s life expectancy of between 10 and 20 years.2
Furthermore, evidence suggests that whilst over time the general mortality rates and
life expectancy of the general population are improving, people with schizophrenia
are not benefitting from this trend, leading to concerning disparity between the
mortality rates of the two groups.1, 3
Despite these trends that cannot be overlooked, the pathophysiology is still
seemingly poorly understood. There have been many theorised mechanisms, with
the Dopamine hypothesis being the most widely accepted. Excess
neurotransmission of Dopamine was initially proposed as the cause of
schizophrenia. This theory later attempted to explain the cause of positive and
negative symptoms by suggesting that the effects and levels of dopamine could vary
depending on the region of the brain involved.4 More recently, presynaptic dopamine
receptor function has been reported to be significant, with findings suggesting that
there is a rise in Dopamine synthesis capacity and presynaptic dopamine release in
patients with schizophrenia.5 Consequently, the majority of the therapeutic strategies
for managing schizophrenia, specifically first and second generation antipsychotics,
have been aimed towards targeting the D2 and D3 receptors, in line with this
hypothesis. Other theories include the glutamate hypothesis, where NMDA receptor
dysfunction has been a hypothesised cause, as shown by receptor blockers such as
Ketamine inducing the symptoms of schizophrenia in subjects.6 More recently,
GABA receptor dysfunction has also been implicated in the pathogenesis. 7
However, an avenue less explored and less widely known about is immune system
dysfunction, which has been associated with schizophrenia since the mid-1900s.
There is a growing body of evidence suggesting that inflammatory and autoimmune
processes play a role in the pathophysiology of schizophrenia. Research has been
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conducted in this area to analyse numerous links between schizophrenia and
autoimmune diseases, prenatal and childhood infections and inflammatory markers
such as cytokines. Furthermore, post-mortem brain studies have taken place looking
for evidence of neuro-inflammation in schizophrenics and trials of some antiinflammatory agents have already been conducted to explore this theory and its
therapeutic uses. Therefore, the purpose of the report will be to explore the evidence
suggesting there is an autoimmune element to the disorder, in the possibility that this
could be an important and significant avenue of exploration and treatment for
patients affected by this devastating condition.

Association with autoimmune disorders.
A number of autoimmune conditions have been explored for possible links to
schizophrenia in order to examine any underlying association between the disorders.
Rheumatoid Arthritis, Inflammatory Bowel Disease and Multiple Sclerosis which all
share the common characteristics of being chronic, inflammatory disorders proposed
as having autoimmune causes, have been investigated for an association to
schizophrenia. One meta-analysis of over 19,000 patients with immune-mediated
inflammatory disorders (IMID) and 97,000 matched controls, compared the incidence
of mental health disorders including schizophrenia. They demonstrated a
significantly increased incidence of schizophrenia in patients with IMIDs.8 However,
these results must be interpreted with caution, as despite the large sample sizes, the
use of administrative data means there may have been discrepancies between the
ways different clinicians coded their patients. However, this association has been
reinforced by further small studies which have suggested an increased risk of
schizophrenia with other autoimmune disorders including Coeliac disease, Graves’
disease, Multiple Sclerosis and Psoriasis.9, 10, 11
Despite this apparent trend, an inverse relationship between schizophrenia and
Rheumatoid arthritis (RA) has been noted. Patients with Rheumatoid Arthritis are
seemingly ‘protected’ from developing schizophrenia, with reduced risk of
schizophrenia in RA patients when compared to matched controls.11, 12 This is not
consistent with other autoimmune conditions and their link to schizophrenia, and it
poses the question as to why is there an inverse relationship with Rheumatoid
Arthritis but not the other autoimmune conditions? One cohort study states there are
similar results with both patients with Osteoarthritis and Ankylosing Spondylitis,
which raises questions of the significance of the results and suggests the influence
of other factors as osteoarthritis specifically, is a non-inflammatory joint disorder with
no links to autoimmunity. Despite this, it cannot be ruled out that an underlying
genetic connection between the two disorders is potentially responsible.12
Conversely, a number of multi-system autoimmune disorders exhibit psychiatric
manifestations. The most relevant perhaps is SLE (Systemic Lupus Erythematous)
which shows multiple psychiatric symptoms, specifically those classically associated
with schizophrenia, including psychosis.13 Numerous antibodies have been
suggested as a cause for psychiatric symptoms in SLE including anti-ribosomal P
autoantibodies, which have been found in patients with both SLE and patients with
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psychosis (independent of SLE). However, multiple studies of these antibodies have
failed to establish consistent results.14, 15 Additional autoimmune disorders such as
Sjogren’s syndrome also display psychiatric symptoms including cognitive
dysfunction and personality change.16 Furthermore, a group of disorders called
limbic encephlatides also provide significant evidence of an association between
autoimmune disorders and psychiatric symptoms. These encephlatides were
previously thought to be only secondary to infection or malignancy, however they
have been shown to occur independently. At a molecular level they influence
neurotransmitter receptor sites via the action of specific autoantibodies and hence
have been classified into 3 main subgroups based on the synaptic receptor site
targeted; anti-NMDA, anti-AMPA and anti-GABA receptor encephalitis.13 The
presence of autoantibodies in the serum and CSF of affected patients and the
positive response to treatment with immunological agents, such as intravenous
immunoglobulin, supports these findings. 13 Importantly, these conditions manifest
with a number of psychiatric symptoms including behavioural and personality
change. Most relevant is the anti- NMDA subtype which has specifically presented
with features of psychosis.17, 18
Taken together, the overall findings suggest that there are links between both
schizophrenia and autoimmune disorders, and between autoimmune disorders and
the psychiatric symptoms found in schizophrenia. Therefore, the evidence suggests
the possibility of an underlying autoimmune component in the pathophysiology of
schizophrenia.

Association with prenatal and childhood infections
There is a well-established link between prenatal infections and an increased risk of
offspring with schizophrenia. A recent meta-analysis of 21 case-control and cohort
studies exemplified this, showing links between schizophrenia and a number of
maternal infections, including Toxoplasma gondii (TG), influenza and Herpes simplex
virus (HSV). Three of the 4 studies investigating the effect of raised maternal TG IgG
levels, found a statistically significant increased risk of schizophrenia in offspring.
One of the study’s found the increased risk to be as high as two-fold. Likewise,
elevated levels of HSV IgG showed statistically significant increased risk of
schizophrenia in 3 of the 5 studies. However, although Influenza was reported to
increase future risk when contracted in the first half of gestation, these results were
not significant due to small sample sizes. 19 Despite these findings, up to half of the
studies assessed failed to adjust for family history of psychosis and many had small
samples sizes and short follow up periods, meaning the results should be interpreted
with care. By the same token, viral CNS infections during early age have similarly
been associated with increased schizophrenia risk in later life.20 A systematic review
of 7 articles found there was a two-fold increase in the incidence of schizophrenia in
cases of viral CNS infections during the first years of life. Largely, these finding are
based on robust and reliable cohort studies, but in one of the studies the control
group suffered from acute infections making it difficult to draw reliable conclusions
from that data set without the effects of confounders. The significance of these
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findings as a whole in terms of schizophrenia and autoimmunity, is that the nature of
the body’s immune response to the pathogen appears to be more important than the
specific pathogen itself. Numerous different infections were associated and viral
CNS infections during childhood were also associated as a whole. In this sense, it
suggests that there may be an abnormal immune response to pathogens involved in
the pathophysiology. Whilst the nature of this remains unclear, mechanisms
including the involvement of pro-inflammatory proteins such as cytokines and the
initiation of autoimmunity as a result of the infective processes could be linked.

Cytokines and Schizophrenia
Cytokines are pro or anti-inflammatory proteins which are involved in the signalling in
both innate and adaptive immunity in the body.21 They act to recruit a host of
immune system cells including those involved in the adaptive response, B and T
cells, and also cells of the myeloid lineage central to the innate response.21
Ultimately therefore, cytokines trigger an immune response and subsequent
inflammation in the host. Cytokine levels have been studied in schizophrenia, in an
attempt to determine if there are ongoing inflammatory processes in these patients
which may provide evidence of autoimmune activity. A meta-analysis of 40 studies
concluded that during acute relapses and first presentations of the disorder, a
number of inflammatory cytokines were significantly raised. Some were shown to
normalize (IL-1β, IL-6, TGF-β) after treatment with antipsychotic agents which have
been shown to have anti-inflammatory properties, whereas others remained high
despite treatment (TNF-α, IL-2, IFN-γ).22, 23 Whilst many did importantly adjust for
anti-psychotic medication use, many of the studies failed to address other important
confounders including body mass index (BMI) and race. These findings suggest
increased cytokine levels are found throughout multiple phases of the disorder. The
significance of these findings is that they act to illustrate the presence of an immune
response occurring in a number of patients with schizophrenia. Although this does
not specifically suggest an underlying autoimmune process, it does appear to
suggest the presence of possible immune system activation and subsequent
inflammation, which may in turn be caused by autoimmune activity.

Organic evidence
Organic evidence in psychiatry is often rare, however post-mortem brain studies
have provided a useful tool in assessing the presence of neuro-inflammatory
processes in schizophrenia. Whilst the presence of neuro-inflammation does not
provide a direct link to an autoimmune cause, it does indicate an inflammatory
process, which may in turn be caused by autoimmunity. Studies have assessed a
number of immune system cells which importantly include Microglia, the immune
cells of the central nervous system (CNS).24 These cells become activated by pro4
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inflammatory signals or CNS injury, subsequently triggering an inflammatory
processes within the CNS. Therefore they are an appropriate measure of ongoing
inflammation.24, 25 Other markers of inflammation, such as various Chemokines,
Cytokines and Glial fibrillary acidic protein (GFAP), have been additionally
investigated.25, 26
A meta-analysis including 41 studies of over 700 patients and 700 controls,
investigated immune involvement in the post-mortem brains of schizophrenic
patients. It concluded that there was an increase in the microglia density when
compared with matched controls.25 Although there was no significant difference
between the number or activity of these cells in this analysis, considering the role of
microglia, this may provide evidence of an ongoing inflammatory process in the
central nervous system of people with schizophrenia. Despite this, there is
considerable variation in the results of post-mortem brain studies as demonstrated
by a previous systematic review of the evidence. Microglia were found to be
increased in 11 of the 22 studies; undifferentiated Glial cells were elevated in just 2
of the 34 studies and GFAP expression was increased in only 6 of the 43 studies. 26
Cytokine and Chemokine levels were similarly inconsistent, with the same proteins
displaying differing levels across the studies.26 Furthermore, the effects of antipsychotic medication use was not taken adjusted for, meaning the anti-inflammatory
properties of anti-psychotics may have influenced the results. These should hence
be interpreted with caution.
The number of studies which show a lack of association between neuroinflammatory cells and schizophrenic patients mean that a definitive statement on
whether neuro-inflammation is present in schizophrenia cannot be made. However,
the meta-analysis and a number of studies included in the review do show evidence
of inflammatory processes in some patients, so there is a subgroup of patients with
schizophrenia which demonstrate evidence of ongoing neuro-inflammation. Whether
this is caused by autoimmune activity is unclear.

Therapeutic evidence and implications
In line with the inflammatory hypothesis for schizophrenia supported by the evidence
above, many studies have explored the use of anti-inflammatory agents to attempt to
improve the treatment of schizophrenia. It appears rational that a disorder with a
hypothesized inflammatory component could be effectively treated with antiinflammatory agents. A number of randomised control trials (RCTs) have
investigated this through the use of the COX-2 inhibitor, Celecoxib, in addition to
antipsychotics. A meta-analysis which examined 6 RCTs of Celecoxib (in addition to
Risperidone, Olanzapine and Amisulpride) showed that patients in 4 of the trials
showed benefit in having an anti-inflammatory agent.27 Significantly, in one of the
studied included, Celecoxib alongside Amisulpride showed benefits to patient’s
negative symptoms compared to the control group. A further meta-analysis, which
included 8 RCTs and also 3 unpublished studies, indicated only a very small
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improvement of positive symptoms with NSAID use with a very low effect size.28 This
analysis did importantly include unpublished studies, which removed the possibility
of publication bias and likely improved the reliability of the results.
A supporting factor relating to cytokine levels, is that it has been found that
antipsychotics have anti-inflammatory effects alongside their action on the Dopamine
receptor sites.23 A meta-analysis found that anti-psychotic medication acted to
reduce the levels of certain pro-inflammatory cytokines (IL-12, IL-6, TGF-β) in
schizophrenic patients where levels were found to be initially raised.22 This could
mean that the anti-inflammatory action of these agents are helping to improve the
symptoms of the disorder, therefore implying an inflammatory component to the
disorder. On the other hand, it could well be a coincidence and this action has no
implications in treating the disorder.

Conclusion
In conclusion, there is a large base of evidence surrounding inflammation as a
possible cause of schizophrenia. The areas discussed above provide reasonable
links between the immune system, and its activation or dysfunction in the form of
inflammation, and schizophrenia. Whilst these areas do suggest a potential
inflammatory component in schizophrenia, evidence of the cause being specifically
autoimmune in nature, is more limited. The association with autoimmune disorders is
present however. The further evidence provided, such as abnormally raised
cytokines and the link to prenatal and childhood infections, may be viewed as
abnormal immune system activation and responses which, as a feature of
autoimmune disease, can support the autoimmune theory.
Despite this, the evidence for inflammation and autoimmunity was found to be often
inconsistent between studies. Likewise, the evidence is almost exclusively
associative at this stage and does not demonstrate causality between autoimmunity
and schizophrenia. Therefore, it is not possible to say definitively that there is an
inflammatory or autoimmune component. However, the evidence explored does
indicate a possible inflammatory and even autoimmune component to the
pathophysiology of the disorder and therefore warrants further investigation. The
modest yet promising results with the use of anti-inflammatory agents as a
therapeutic strategy also demonstrates potential for further larger studies, perhaps
with the use of different anti-inflammatory agents.
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