
Is there concern that the rise in Neurodevelopmental and Psychiatric Disorders
may reflect a broader Immune Dysregulation in the Population?

Yes, rising neurodevelopmental and psychiatric disorders are increasingly linked
to population-level immune dysregulation.

Does the rise in neurodevelopmental and psychiatric disorders reflect broader immune dysregulation in the
population?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Research consensus on immune dysregulation driving neurodevelopmental and psychiatric disorders

Neurodevelopmental disorders (NDDs) now affect 1 in 6 children, and their increasing prevalence parallels an
epidemic rise in atopic and immune-mediated disorders in the general population (Han et al., 2025; Novellino et al.,
2020). A converging body of evidence from epidemiology, genetics, neuroimaging, and clinical immunology
identifies immune dysregulation as a shared pathophysiological substrate across NDDs and major psychiatric
conditions (Pape et al., 2019; Sreenivas et al., 2023; Gibney & Drexhage, 2013).

Evidence Linking Immune Dysregulation to Neuropsychiatric Conditions

Evidence
Strength Claim

Strong

Maternal immune activation during pregnancy — from infection, obesity, autoimmune disease,
or psychosocial stress — is consistently associated with increased risk of ASD, ADHD, Tourette
syndrome, schizophrenia, and depression in offspring (Han et al., 2021; Gumusoglu & Stevens,
2019; Yong et al., 2025; Gagliano et al., 2025).

Strong

Genome-wide analyses reveal significant genetic correlations and pleiotropic loci shared
between neurodevelopmental and immune disorders, with 50–90% of immune disorder genetic
variants overlapping with NDDs (Xiu et al., 2024).

Moderate

Mendelian randomization of 736 immune biomarkers provides evidence for a potential causal
role of 29 inflammatory markers in schizophrenia, depression, bipolar disorder, and Alzheimer's,
with 20 being therapeutically tractable (Dardani et al., 2024).

Moderate

Approximately one-third of patients with schizophrenia and a proportion of those with
depression exhibit altered cytokine profiles and signs of immune dysregulation in serum and
cerebrospinal fluid (Gibney & Drexhage, 2013; Nusslock et al., 2024).

FIGURE 2  Evidence strength for immune dysregulation mechanisms across neuropsychiatric conditions
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Mechanistic Convergence Across Disorders

Shared immune pathways bridge neurodevelopmental, psychiatric, and neurodegenerative conditions. Microglial
activation, pro-inflammatory cytokines (IL-1β, IL-6, TNF-α), molecular mimicry, anti-neuronal autoantibodies, and
blood-brain barrier disruption represent common denominators across these disease categories (Pape et al., 2019;
Novellino et al., 2020; Robinson-Agramonte et al., 2022). Children with NDDs exhibit elevated peripheral
cytokines, altered autoantibody levels, and depletion of compensatory immune-regulatory systems, with machine
learning identifying three immunologically distinct NDD subgroups defined by enhanced neurogenesis, Th-1
polarization, or IL-1 signaling (Gagliano et al., 2025; Sreenivas et al., 2023).

The rise in ASD prevalence has been paralleled by the epidemic increase in childhood atopic disorders, and
epidemiological studies confirm strong associations between allergic diseases and NDDs such as ADHD and ASD
(Novellino et al., 2020; Chua et al., 2021). An umbrella review encompassing ~12.5 million participants confirmed
strong associations between ADHD and asthma, obesity, and dermatitis, as well as between asthma and anxiety,
ASD, depression, and bipolar disorder — linking a broad range of youth mental disorders to an activated immune
system (Gagliano et al., 2025).

Population-Level and Developmental Evidence

Causality and Translational Gaps

Despite converging evidence, the issue of causality remains unclear, impeding development of immune-targeted
interventions (Dardani et al., 2024). Clinical trials of immunotherapy for neuropsychiatric conditions have shown
limited success, partly because most evidence is observational and the specific immune challenges or signaling
pathways relevant to human disease are not yet identified (Anderson et al., 2025; Dardani et al., 2024). Only about
30% of individuals with depression display heightened inflammation, suggesting immune dysregulation is a
contributing factor rather than a universal mechanism (Nusslock et al., 2024). The field increasingly advocates a
transdiagnostic approach — examining immune mechanisms across traditional diagnostic boundaries — to
identify phenotypically distinct but pathogenically related subgroups amenable to mechanism-based immune
treatments (Pape et al., 2019; Nusslock et al., 2024; Gagliano et al., 2025).

The evidence supports genuine concern that rising NDD and psychiatric disorder prevalence reflects, at least in
part, broader population-level immune dysregulation, though establishing direct causation and translating these
findings into effective interventions remain active challenges.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires
copyright holders’ consent.

Familial clustering of NDDs and autoimmune diseases indicates shared genetic substrate, with nationwide
studies showing increased risk of ASD, ADHD, bipolar disorder, and depression in offspring of parents with
autoimmune conditions such as rheumatoid arthritis (Gagliano et al., 2025).

•

Prenatal fever exposure, especially during the second trimester, increases ASD risk, and antipyretic therapy can
mitigate this risk — directly implicating inflammatory signaling in fetal neurodevelopment (Novellino et al.,
2020).

•

PANS (Pediatric Acute-Onset Neuropsychiatric Syndrome) children show increased early childhood infections,
loss of developmental skills triggered by infection or stress, and dysregulated ribosomal, epigenetic, and
immune pathways that reverse after IVIG treatment (Han et al., 2025).

•

Chronic low-grade inflammation in schizophrenia and bipolar disorder may originate from early-life infections
acting on genetic vulnerability, creating a state of liability to later environmental stressors (Leboyer et al., 2016).

•
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