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DESCRIPTION
Neuroinflammation has emerged as a pivotal factor in the 
pathophysiology of psychotic disorders, particularly 
schizophrenia and related conditions. Characterized by the 
activation of immune responses within the central nervous 
system, neuroinflammation is mediated primarily by microglia, 
astrocytes and the release of pro-inflammatory cytokines. These 
processes, while initially protective, can become chronic and 
deleterious, contributing to neuronal damage and dysfunction. 
Recent research highlights the potential of neuroinflammation 
as a biomarker and predictive factor for the progression of 
psychotic symptoms, offering critical insights into disease 
mechanisms and therapeutic opportunities.

Psychotic disorders are marked by a combination of positive 
symptoms (hallucinations and delusions), negative symptoms 
(social withdrawal, lack of motivation) and cognitive 
impairments. These symptoms often progress over time, with 
individuals experiencing worsening functionality and quality of 
life. The traditional dopamine hypothesis, while central to 
understanding psychosis, does not fully explain the wide range 
of observed symptoms or their progression. Neuroinflammation 
offers a complementary perspective by linking immune 
dysregulation to the neural and behavioral manifestations of 
psychosis. Elevated levels of inflammatory markers, such as 
Interleukin-6 (IL-6), tumor necrosis factor-alpha and C-reactive 
protein, have been consistently observed in patients with 
psychotic disorders, particularly during the first episode of 
psychosis. These biomarkers not only correlate with the severity 
of symptoms but also predict their trajectory, suggesting that 
neuroinflammation may underlie both the onset and 
progression of the disease.

One key mechanism through which neuroinflammation drives 
psychotic symptom progression is microglial activation. Microglia 
are the CNS’s resident immune cells, responsible for 
maintaining homeostasis and responding to injury or infection. 

In psychotic disorders, chronic microglial activation results in 
excessive synaptic pruning, neuronal loss and impaired synaptic 
connectivity. These changes are particularly evident in brain 
regions implicated in psychosis, such as the prefrontal cortex and 
hippocampus, which are critical for cognitive and emotional 
regulation. The resultant neurodegeneration is hypothesized to 
underlie the cognitive deficits and negative symptoms often seen 
in schizophrenia, making microglial activation a central target 
for understanding symptom progression.

Another significant factor is the disruption of the blood-brain 
barrier, a critical structure that separates the CNS from 
peripheral circulation. Neuroinflammation weakens the BBB, 
allowing peripheral immune cells and inflammatory mediators 
to infiltrate the brain. This influx amplifies the 
neuroinflammatory response, creating a vicious cycle of immune 
activation and neuronal damage. The breach of the BBB also 
facilitates the entry of peripheral infections and toxins, further 
exacerbating the inflammatory milieu within the CNS. This 
process is thought to contribute to the episodic nature of 
psychosis, where external stressors or infections can trigger acute 
exacerbations of symptoms.

In addition to structural and cellular changes, neuroinflammation 
profoundly impacts neurotransmitter systems, particularly 
dopamine, glutamate and serotonin pathways. These systems are 
intricately involved in regulating mood, cognition and perception 
and their dysregulation is a hallmark of psychotic disorders. Pro-
inflammatory cytokines influence neurotransmitter synthesis, 
release and receptor function, leading to imbalances that 
manifest as psychotic symptoms. For instance, elevated IL-6 levels 
have been linked to increased dopaminergic activity in the 
striatum, a key pathway associated with hallucinations and 
delusions. Similarly, neuroinflammation-induced disruptions in 
glutamate signaling have been implicated in cognitive 
impairments and negative symptoms.

Beyond its role in symptom exacerbation, neuroinflammation 
also provides a potential link between genetic predispositions, 
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Despite its promise, the neuroinflammatory hypothesis of
psychosis is not without challenges. The heterogeneity of
psychotic disorders means that not all patients exhibit elevated
inflammatory markers and the relationship between
neuroinflammation and symptoms is likely bidirectional and
dynamic. Additionally, the CNS’s immune response is highly
complex and targeting neuroinflammation without disrupting
normal immune function poses significant challenges. Future
research must focus on identifying subgroups of patients most
likely to benefit from anti-inflammatory interventions and
developing more precise tools for measuring and modulating
neuroinflammation.

In conclusion, neuroinflammation represents a compelling
predictor of psychotic symptom progression, linking immune
dysregulation to the neural and behavioral manifestations of
psychosis. Its role as a biomarker and therapeutic target holds
great promise for improving early detection, treatment outcomes
and our understanding of the underlying mechanisms of
psychotic disorders. By integrating insights from immunology,
genetics and neuroscience, researchers and clinicians can move
closer to personalized and effective interventions for individuals
living with psychosis.

Dursun K

environmental exposures and the onset of psychotic disorders. 
Genetic studies have identified numerous risk loci associated 
with immune regulation and inflammatory processes, such as 
variations in the major histocompatibility complex. These 
findings suggest that individuals with a genetic predisposition to 
heightened immune responses may be more susceptible to 
developing psychosis in the presence of environmental triggers 
such as infections, stress, or substance use. The interplay 
between genetic vulnerability and environmental factors 
underscores the importance of neuroinflammation as a unifying 
framework for understanding psychosis.

The clinical implications of neuroinflammation as a predictor of 
psychotic symptom progression are profound. First, it offers a 
potential biomarker for early detection and risk stratification. 
Measuring inflammatory markers in peripheral blood or 
cerebrospinal fluid could help identify individuals at high risk 
for developing psychosis, enabling targeted interventions during 
the prodromal phase. Second, it opens new avenues for 
therapeutic development. Anti-inflammatory treatments, such as 
cytokine inhibitors, non-steroidal anti-inflammatory drugs and 
omega-3 fatty acids, have shown promise in preliminary studies, 
particularly when used as adjuncts to antipsychotic medications. 
These treatments may not only alleviate symptoms but also slow 
or prevent disease progression by addressing the underlying 
inflammatory processes.
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