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Background: The in#ammatory hypothesis of schizo-

phrenia is not new, but recently it has regained interest 

because more data suggest a role of the immune sys-

tem in the pathogenesis of schizophrenia. If increased 

in#ammation of the brain contributes to the symptoms 

of schizophrenia, reduction of the in#ammatory status 

could improve the clinical picture. Lately, several trials 

have been conducted investigating the potential of anti-

in#ammatory agents to improve symptoms of schizophre-

nia. This study provides an update regarding the ef"cacy 

of anti-in#ammatory agents on schizophrenic symptoms 

in clinical studies performed so far. Methods: An elec-

tronic search was performed using PubMed, Embase, 

the National Institutes of Health web site http://www.

clinicaltrials.gov, Cochrane Schizophrenia Group entries 

in PsiTri, and the Cochrane Database of Systematic 

Reviews. Only randomized, double-blind, placebo-con-

trolled studies that investigated clinical outcome were 

included. Results: Our search yielded 26 double-blind 

randomized controlled trials that provided informa-

tion on the ef"cacy on symptom severity of the follow-

ing components: aspirin, celecoxib, davunetide, fatty 

acids such as eicosapentaenoic acids and docosahexae-

noic acids, estrogens, minocycline, and N-acetylcysteine 

(NAC). Of these components, aspirin (mean weighted 

effect size [ES]: 0.3, n = 270, 95% CI: 0.06–0.537, I2 = 

0), estrogens (ES: 0.51, n = 262, 95% CI: 0.043–0.972,  

I2 = 69%), and NAC (ES: 0.45, n = 140, 95% CI: 0.112–

0.779) showed signi"cant effects. Celecoxib, minocycline, 

davunetide, and fatty acids showed no signi"cant effect. 

Conclusion: The results of aspirin addition to antipsy-

chotic treatment seem promising, as does the addition of 

NAC and estrogens. These 3 agents are all very broadly 

active substances, and it has to be investigated if  the ben-

e"cial effects on symptom severity are indeed mediated 

by their anti-in#ammatory aspects.
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Introduction

Forty years ago, Torrey and Peterson1 proposed that 
in%ammatory processes play a key role in the patho-
physiology of schizophrenia. Since then, different pieces 
of evidence have been gathered to suggest that there is 
an increased proin%ammatory status in the brain of 
patients with schizophrenia. This proin%ammatory sta-
tus is thought to result from the interaction between 
genetic vulnerability and environmental factors such 
as infections, trauma, nutrition, and stress.2 Associated 
with this increased proin%ammatory status is a decrease 
in the neurotrophic function of microglia and other sup-
portive central nervous system (CNS) cells and enhanced 
production of neurotoxic proin%ammatory factors such 
as tumor necrosis factor-α (TNF-α), free radicals, com-
plement factors, and kynurenic acid.3,4 This shift leads 
to decreased proliferation of the neurons, resulting in 
reduced connectivity and eventually a loss of brain tis-
sue.5 Increased proin%ammatory status of the brain also 
interacts with glutamatergic and dopaminergic neuro-
transmission, which can induce or aggravate positive, 
negative, and cognitive symptoms of schizophrenia.6,7

Over the years, evidence has accumulated to support 
this theory. In recent years, some important data have been 
added. For example, strongest genetic association with 
schizophrenia is found in the major histocompatibility 
complex genes including loci that in%uence the immune 
response.8 Peripheral blood markers, such as C-reactive pro-
tein, have been linked to cognitive impairment in patients 
with schizophrenia.9–11 Positron emission tomography 
studies using ligands that bind to the peripheral benzodi-
azepine receptor, which is expressed also on astrocytes12,13 


