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Over the last few years, inflammation has made a major
comeback as a pathogenic theory of schizophrenia. Its
effects on monoamine metabolism, neuroendocrine function,
and synaptic plasticity have all been proposed as potential
pathways mediating the link between inflammation and
schizophrenia (Haroon et al. 2012). Further support for a link
between activation of the immune system and schizophrenia is
seen in this month's issue of Psychopharmacology, where
Song et al. report high levels of interleukin (IL)1β, IL6 and
tumour necrosis factor (TNF)α in drug naïve-first episode
schizophrenia patients when compared with healthy controls
matched for age, gender, smoking status, and bodymass index
(Song et al. 2013). These findings extend a growing body of
literature on inflammation in schizophrenia by giving a better
insight on longitudinal changes in cytokine levels in the
context of treatment with antipsychotics. Recent reviews and
meta-analysis of the literature show that increased blood levels
of IL1β, IL6 and TNFα are consistently reported in patients at
the onset of this disorder (Di Nicola et al. 2013; Miller et al.
2011; Mondelli et al. 2011).

However, how much of these peripheral abnormalities
reflect central inflammation and contribute to the development
of schizophrenia remains still debated. Indeed, while the

evidence of increased peripheral immune activation in schizo-
phrenia has become more consistent over the years, the pres-
ence of a neuroinflammatory state in these patients has been
the object of more controversy. Post-mortem studies in sub-
jects with schizophrenia have reported mixed findings, possi-
bly in relation also to some methodological issues; most post-
mortem studies have been conducted on relatively small sam-
ples, included mainly elderly subjects in whom incidental
lesions are common, and have used different methods for
counting astrocytes and microglia (Schnieder and Dwork
2011). Nevertheless, more recent studies quantifying microg-
lia activation in vivo, by using positron emission tomography,
have reported increased microglia activation (Doorduin et al.
2009; van Berckel et al. 2008) supporting the role of neuro-
inflammation in the pathophysiology of schizophrenia.

Interestingly, cytokine abnormalities differ between acute
and stable phases of schizophrenia, suggesting either that
some cytokines could be influenced by antipsychotic treat-
ment or that these differences may reflect different stages of
illness (Miller et al. 2011). Studies on the effect of antipsy-
chotic treatment on inflammation, and more specifically on
cytokine levels, have so far given mixed findings, showing an
increase, a decrease, or unchanged levels of cytokines after
antipsychotic treatment (reviewed by Zajkowska and
Mondelli 2013). One potential explanation for the mixed
findings is that antipsychotic agents might exert different
effects on the immune system, having both a direct anti-
inflammatory activity and an indirect pro-inflammatory activ-
ity, mediated by their effect on weight-gain and increased
adiposity. Interestingly, this dual anti- and pro-inflammatory
action of antipsychotics is supported by the longitudinal study
from Song et al., who observed a decrease in IL1β and IL6
levels in the first weeks of treatment with risperidone, follow-
ed by an increase back to baseline levels by the end of
6 months treatment, which happened alongside a steady
weight gain (Song et al. 2013). The findings suggest that when
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assessing the effect of antipsychotic treatment on inflamma-
tory markers, the timing of the assessment (i.e. how many
days/weeks after starting antipsychotic) and the degree of
antipsychotic induced weight gain and metabolic dysregula-
tion might play a role in the differences observed so far. They
also add to the literature on the impact of weight gain and
metabolic dysfunction related to antipsychotic treatment
(Howes et al. 2004; Mondelli et al. 2013; Ou et al. 2013),
and highlight the potential importance of treating it early
(Poyurovsky et al. 2013)

The evidence of an inflammatory status at onset of psychosis
and of a possible anti-inflammatory action of antipsychotic
treatment supports inflammation as a potential new therapeutic
target for schizophrenia. In line with this, there have been a
number of recent trials of nonsteroidal anti-inflammatory drugs
(NSAIDs) as adjuncts to antipsychotic drugs. However, a recent
meta-analysis of the trials conducted with NSAIDs as adjuncts
to antipsychotics to date, suggests that whilst NSAIDs have a
benefit for positive symptoms, the effect is small (Nitta et al.
2013). These modest benefits may reflect the inclusion of
patients without an inflammatory diathesis. Support for this idea
in another condition comes from findings from a recent
randomised-controlled trial with a TNFα antagonist
(Infliximab) in patients with treatment-resistant depression. This
found that TNF antagonism does not have generalised efficacy
in treatment-resistant depression, but may improve depressive
symptoms in patients with high levels of inflammatory markers
at baseline (Raison et al. 2013). Further research would need to
clarify which individuals might most benefit from treatments
targeting inflammation and to give a better understanding of
current antipsychotic effects on immune system.
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