Lupus: Open Access

ISSN: 2684-1630

OPEN a ACCESS Freely available online

Perspective

Biomarkers for Identification of Neuropsychiatric Systemic Lupus

Erythematosus in Children

Davis Brown

Department of Dermatology, University of Central Florida, Florida,

DESCRIPTION

Systemic Lupus Erythematosus (SLE) is a chronic autoimmune
disease that can affect multiple organ systems, including the
nervous system. In children, the manifestation of neuropsychiatric
symptoms in SLE poses a unique challenge for timely diagnosis
and intervention. Biomarkers, measurable indicators of biological
processes or conditions, play a crucial role in identifying the
presence of Neuropsychiatric Systemic Lupus Erythematosus

(NPSLE) in children.

NPSLE refers to the involvement of the nervous system in
individuals with SLE, and it encompasses a wide range of
neurological and psychiatric manifestations. In children, the
symptoms can be subtle, making diagnosis challenging. Common
neuropsychiatric manifestations include cognitive dysfunction,
seizures, headaches, mood disorders, and even psychosis. Early
detection is crucial to prevent longterm complications and
improve the overall quality of life for affected children.

that reflect the
physiological and pathological processes associated with a
particular disease. In the context of NPSLE in children,
identifying reliable biomarkers is essential for accurate and timely
diagnosis. Biomarkers can aid in differentiating NPSLE from
other neurological conditions, monitoring disease activity, and
predicting the risk of relapse. Anti-phospholipid antibodies
(aPL), such anti-cardiolipin  antibodies and lupus
anticoagulant, have been implicated in the pathogenesis of
NPSLE. Elevated levels of aPL in the blood may serve as
biomarkers for neurological involvement in children with SLE.
Additionally, the presence of these antibodies has been linked to
an increased risk of ischemic events in the central nervous

Biomarkers serve as objective indicators

as

system. Dysregulation of immune responses is a character of SLE,
and cytokines and chemokines are key players in this process.
Elevated levels of certain cytokines, such as Interleukin-6 (IL-6)
and Tumor Necrosis Factor-Alpha (TNF-a), have been associated
with  NPSLE. Monitoring these inflammatory markers can
provide insights into disease activity and guide treatment
decisions. Specific autoantibodies targeting neural tissues have been

USA

identified in NPSLE. For example, antibodies against N-Methyl-
D-Aspartate (NMDA) receptors and ribosomal P proteins have
been linked to neuropsychiatric manifestations. Detection of
these autoantibodies through serological testing can aid in the
diagnosis and classification of NPSLE. Neuroimaging techniques,
such as Magnetic Resonance Imaging (MRI) and Positron
Emission Tomography (PET), can provide valuable insights into
structural and functional changes in the brain. Biomarkers
derived from these imaging modalities, such as white matter
lesions or cerebral blood flow abnormalities, can contribute to
the diagnosis and monitoring of NPSLE in children. Certain
individuals NPSLE.
Investigating specific genetic biomarkers, such as polymorphisms

genetic factors may predispose to
in genes related to the immune system or neuronal function, can
help identify individuals at a higher risk of developing

neuropsychiatric complications.

Recent advancements in technology and research methodologies
have expanded our understanding of biomarkers in NPSLE.
High-throughput
transcriptomics, proteomics, and metabolomics, allow for a

omics technologies, including genomics,
comprehensive analysis of biological molecules associated with
the disease. Integrating data from multiple omics platforms can
provide a more holistic view of the molecular landscape in
NPSLE, leading to the identification of novel and more specific
Furthermore, machine learning and Artificial
Intelligence (AI) have emerged as powerful tools in biomarker

discovery. These technologies can analyse vast datasets, identify

biomarkers.

patterns, and predict disease outcomes. Integrating Al into
biomarker research may enhance our ability to diagnose NPSLE
in children more accurately and efficiently.

Despite the promising developments in biomarker research for
NPSLE, several challenges remain. The heterogeneity of the
disease, variability in symptom presentation, and the lack of
standardized diagnostic criteria pose obstacles to biomarker
discovery. Collaborative efforts among researchers, clinicians,
and industry partners are essential to establish consensus on
biomarker wvalidation and standardization. In the future, a
multimodal approach combining clinical, imaging, and molecular
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biomarkers may provide a more comprehensive and personalized
understanding of NPSLE. Longitudinal studies that track
biomarker profiles over time can contribute to the development
of predictive models, allowing for early intervention and
personalized treatment strategies tailored to the specific needs of

each child.

Biomarkers play a crucial role in the identification and
management of neuropsychiatric systemic lupus erythematosus
in children. The integration of traditional markers, such as anti-
phospholipid antibodies, with newer technologies like omics
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and artificial intelligence, holds great promise for advancing our
understanding of the disease and improving diagnostic accuracy.
As research continues to unravel the complex interplay between
the immune system and the nervous system in NPSLE, the
identification of reliable biomarkers will be instrumental in
shaping the future of pediatric lupus care. Early detection,
precise diagnosis, and targeted interventions based on biomarker
profiles can significantly impact the lives of children affected by
this challenging condition, paving the way for improved
outcomes and a better quality of life.
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