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Abstract

This manuscript explores the recent study by Cui et al. which assessed the interplay
between inflammatory cytokines and brain-derived neurotrophic factor (BDNF) levels
in first-episode schizophrenia patients. The study revealed that higher levels of
interleukin-6 (IL-6) and tumor necrosis factor-a (TNF- a) correlated with reduced BDNF
levels and poorer cognitive performance. Schizophrenia is a severe psychiatric disorder
impacting approximately 1% of the global population, characterized by positive
symptoms (hallucinations and delusions), negative symptoms (diminished motivation
and cognitive impairments) and disorganized thoughts and behaviors. Emerging
research highlights the role of BDNF as a potential biomarker for early diagnosis and
therapeutic targeting. The findings from Cui et al.’s study suggest that targeting
neuroinflammation and enhancing BDNF levels may improve cognitive outcomes.
Effective treatment approaches involve a combination of pharmacological and non-
pharmacological interventions tailored to individual patient needs. Hence, monitoring
cognitive and neuroinflammatory markers is essential for improving patient outcomes
and quality of life. Consequently, this editorial highlights the need for an integrated
approach to schizophrenia management, considering both clinical symptoms and

underlying neurobiological changes.

Key Words: Schizophrenia; Cognitive impairment; Neuroinflammatory markers; Brain-

derived neurotrophic factor (BDNF); Interleukin; Personalized treatment

Okpete UE, Byeon H. Brain-derived neurotrophic factor alterations and cognitive
decline in schizophrenia: Implications for early intervention. World | Psychiatry 2024; In

press

Core Tip: This editorial emphasizes the importance of understanding the multifaceted
nature of schizophrenia, particularly the distinction between positive and negative

symptoms. The recent research by Cui ef al. highlights the role of brain-derived




neurotrophic factor (BDNF) and inflammatory markers, such as IL-6, in early diagnosis
and treatment of schizophrenia. Thus, we highlight the importance of personalized
treatment that integrates pharmacological and non-pharmacological interventions, as
well as continuous monitoring of cognitive function and neuroinflammatory markers,

to optimize patient outcomes.

ﬁO THE EDITOR

Schizophrenia is a severe psychiatric disorder affecting approximately 1% of the global
population. The clinical presentation is often categorized into positive and negative
symptoms. Positive symptoms are additional experiences or behaviors that are not
typically present in individuals without schizophrenia, including positive psychotic
symptoms such as hallucinations, delusions, and disorganized behavior. In contrast,
negative symptoms represent a decrease or loss in the ability to function normally,
including diminished motivation, lack of energy, and cognitive impairments,
particularly in executive function and memory[1]. Cognitive deficits are a core feature
of schizophrenia, often persisting despite remission of psychotic symptoms, especially
during the first episode. This impairment severely affects patients' social and
occupational functioning, contributing to unemployment, isolation, and stigma.
Furthermore, patients often suffer from comorbidities such as poor diet, substance use,
and smoking, which is associated with a reduction in life expectancy by 13-15 years.
Alarmingly, the lifetime risk of suicide among individuals with schizophrenia is 5%-
10%]2].

The complexity of schizophrenia extends to its pathophysiology, with accumulating
evidence suggesting that dysregulation in multiple neurotransmitter systems, including
dopaminergic, glutamatergic, serotonergic, and gamma-aminobutyric acid (GABA)
pathways, contributes to the disorder. This dysregulation may disrupt the functioning
of interneurons, which affects both micro- and macro-circuits in the brain and may
manifest as a combination of cognitive, behavioral, and social dysfunction.

Schizophrenia’s etiology is multifaceted, with risk factors including genetic




predispositions, birth complications, maternal health, and environmental stressors such
as social isolation and cannabis use[2-7].

While the exact mechanisms underpinning cognitive dysfunction in schizophrenia
remain elusive, emerging research suggests brain-derived neurotrophic factor (BDNF),
a critical protein within the neurotrophin family that supports central nervous system
function, and cytokines play crucial roles in schizophrenia pathophysiology,
particularly in cognitive decline. Patients with schizophrenia exhibit altered BDNF and
various cytokine levels, with BDNF and tissue necrosis factor-a (TNF- a) levels
positively correlating with cognitive performance[8]. The interplay between BDNF and
cytokines involves complex signaling pathways that are influenced by antipsychotic
medications. BDNF has emerged as a promising biomarker for cognition in
schizophrenia, with evidence linking it to cognitive recovery in patients undergoing
cognitive remediation[9]. Understanding the relationship between BDNF and
schizophrenia could provide new insights into the disease's pathophysiology, helping
to identify biomarkers for early diagnosis and novel therapeutic targets. This editorial
reviews the recent findings regarding alterations in BDNF levels in patients
experiencing their first episode of schizophrenia, highlighting the clinical implications
and exploring potential interventions.

INTERACTIONS BETWEEN BDNF AND INFLAMMATORY CYTOKINES IN
COGNITIVE FUNCTION

The recent research by Cui et al., published in the World Journal of Psychiatry, has
investigated cognitive impairment in first-episode schizophrenia and its association
with inflammatory cytokines and BDNF[10]. This study involved 84 patients with first-
episode schizophrenia and 80 healthy controls recruited from the Third People's
Hospital of Huzhou City between August 2021 and September 2023. Inclusion criteria
for the schizophrenia group included meeting the DSM-5 diagnostic criteria for
schizophrenia, being aged 18-65 years, scoring > 60 on the Positive and Negative

Syndrome Scale (PANSS), and having no prior antipsychotic medication exposure. The




exclusion criteria comprised organic brain disorders, significant physical illnesses, and a
history of immune-related diseases.

This research is among the first to comprehensively evaluate the relationship of
cognitive dysfunction with inflammatory cytokines and BDNF levels in first-episode
schizophrenia patients utilizing clinical assessment and biological measurement. The
study's design, which included psychiatric evaluations using the PANSS scale assessing
for positive and negative symptoms, the Chinese Brief Cognitive Test (C-BCT) to
evaluate multiple cognitive domains and the evaluation of serum IL-1f, IL-6, and BDNF
levels, addresses a significant gap in our understanding of how neuroinflammation and
neurotrophic factors interplay in early-stage schizophrenia.

The study findings are remarkable: Elevated levels of IL-6 and TNF-a were
significantly associated with lower serum BDNF levels and poorer performance on
neuropsychological tests assessing executive function, attention, and working memory.
This correlation suggests a critical inflammatory component contributing to cognitive
deficits in the early stages of schizophrenia. Additionally, the observed reduction in
BDNF levels in first-episode schizophrenia patients provides a biological rationale for
the cognitive dysfunction commonly seen in schizophrenia. These insights suggest that
IL-6 and IL-1p may contribute to cognitive dysfunction by exacerbating
neuroinflammatory damage, while BDNF acts as a protective factor. The identification
of these correlations opens new avenues for potential therapeutic strategies that could
focus on modulating these biomarkers to alleviate cognitive impairments in
schizophrenia patients.

Moreover, the study's longitudinal design revealed that patients with higher baseline
inflammatory markers and lower BDNF levels were more likely to exhibit a
deterioration in cognitive function over time. Such findings emphasize the importance
of early identification and intervention in modulating inflammatory pathways,
especially to reduce the duration of untreated psychosis and preserve cognitive function
in schizophrenia.

TREATMENT OPTIONS FOR FIRST-EPISODE SCHIZOPHRENIA




Treating first-episode schizophrenia presents various challenges and requires a
personalized approach that combines medication, therapy, and patient support (Figure
1)[11]. The antipsychotics used are divided into first- and second-generation
antipsychotics (FGAs and SGAs, respectively). FGAs, such as haloperidol, primarily
address positive symptoms (e.g., hallucinations) but are associated with significant side
effects, including extrapyramidal symptoms (EPS) and neuroleptic malignant syndrome
(NMS). SGAs (e.g., risperidone) treat both positive and negative symptoms but carry the
risk of metabolic side effects, including diabetes and weight gain.

Key challenges in treatment involve managing side effects, which can affect
adherence, and determining the right medication and dose for each patient. Several
studies examined the BDNF Val66Met variant in relation antipsychotic response in
patients with schizophrenia, providing mixed results[12-14]. A meta-analysis of 11
studies (n = 3774) found no significant association between the BDNF Val66Met variant
and antipsychotic response[14]. However, due to sample size limitations, small effects
cannot be ruled out. This highlights the need for further research on how BDNF may
influence antipsychotic response in schizophrenia. Cui ef al’s findings suggest that
neuroinflammation (marked by elevated IL-1p and IL-6) and reduced neurotrophic
support (i.e., BDNF deficiency) may jointly contribute to cognitive impairment in first-
episode schizophrenia. Their finding aligns with existing research linking
neuroimmune dysregulation and abnormal biochemical processes to cognitive deficits
in schizophrenia. Integrating these elements into the treatment framework represents a
forward-thinking approach, opening avenues for novel therapeutic targets, such as
enhancing BDNF signaling or inhibiting inflammatory pathways, alongside early
intervention strategies. However, further large-scale validation is required to integrate
BDNF as a therapeutic target in clinical practice.

Non-pharmacological treatment also plays a crucial role. Psychotherapy, especially
Cognitive Behavioral Therapy for Psychosis (CBTp), supports patients by improving
their coping mechanisms. Family involvement and support groups provide emotional

backing, essential for long-term management. Combining medication with psychosocial




interventions like psychoeducation, supported employment, and cognitive remediation
helps enhance the patient's functioning and quality of life.

A holistic treatment plan should be continuously adjusted based on the individual's
needs, monitoring for side effects and efficacy, and consider the patient's preferences
and family in the decision-making process.

ENHANCING SCHIZOPHRENIA TREATMENT THROUGH MONITORING AND
BIOMARKER ANALYSIS

Standardized assessment tools are essential for evaluating treatment effectiveness
and monitoring both cognitive and symptomatic outcomes in schizophrenia. The
ASSESS battery, focusing on five critical domains (symptomatic remission, affective
symptoms, cognitive functioning, treatment satisfaction, and personal and social
functioning), significantly improved cognition, social functioning, and patient
satisfaction[15,16]. Additionally, tools such as the Premorbid Adjustment Scale (PAS)
have been useful for assessing premorbid functioning in first-episode schizophrenia,
although modifications may be necessary to make it more applicable to younger
patients[17].

Incorporating biomarkers such as BDNF, IL-13, and IL-6 into early assessment
frameworks provides a more precise understanding of neurobiological changes,
particularly in first-episode psychosis. For example, Cui ef al.’s findings, showing that
lower BDNF levels correlate with cognitive impairment in patients with schizophrenia,
open avenues for targeted interventions addressing not only symptomatic remission
but also cognitive preservation.

Interventions targeting neuroinflammation and increasing BDNF levels show
promise for cognitive remediation in schizophrenia. Emerging treatments, such as
antioxidants (e.g., sulforaphane), demonstrated the potential to reverse cognitive deficits
and reduce neuroinflammation in animal models[17]. These strategies, coupled with
cognitive therapy, and pharmacological agents that modulate BDNF signaling or
suppress inflammation, offer hope for the future development of treatments aimed at

mitigating cognitive decline in schizophrenia.




CONCLUSION

The study by Cui et al. advances our understanding of cognitive impairment in first-
episode schizophrenia by highlighting the roles of inflammatory cytokines and BDNF.
This research presents new opportunities for targeted interventions that could improve
cognitive function and treatment. Combining biomarker-guided therapies with anti-
inflammatory and BDNF-enhancing treatments offers a personalized approach to
managing cognitive deficits. Long-term care in schizophrenia requires a comprehensive
approach that integrates both pharmacological and non-pharmacological treatment
interventions tailored to the individual’s evolving needs. Continuous monitoring of
neuroinflammatory and cognitive markers, along with personalized treatment plans,
optimizes interventions, increasing the likelihood of sustained recovery, treatment

satisfaction, and improved quality of life.
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