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What are T-cell immune abnormalities across Neurodevelopmental and
Psychiatric Disorders?

T-Cell Abnormalities Span Neurodevelopmental and Psychiatric Disorders

T-cell immune abnormalities — including altered subset frequencies, skewed T-cell receptor repertoires, disrupted
Treg/Th17 balance, and aberrant cytokine signaling — are consistently reported across autism spectrum disorder
(ASD), schizophrenia, major depressive disorder (MDD), bipolar disorder, tic disorders, and psychosis (Moreno et
al., 2024; Debnath et al., 2021; Pape et al., 2019; Wang et al., 2026). These defects span both neurodevelopmental
conditions (ASD, ADHD, tic disorders, intellectual disability) and major psychiatric disorders (MDD, schizophrenia,
bipolar disorder, PTSD), suggesting T-cell dysregulation as a transdiagnostic vulnerability factor whose clinical
manifestation depends on genetic background, developmental timing, and environmental exposures (Wang et al.,
2026; Lynall et al., 2022; Gibney & Drexhage, 2013).

Treg/Th17 Imbalance Across Disorders

A recurring finding across multiple disorders is a shift favoring pro-inflammatory Th17 cells over immunoregulatory
Tregs. In ASD, a meta-analysis of 13 studies (388 patients, 326 controls) found significantly decreased CD4+
lymphocytes and Tregs alongside increased Th17 cells (Ellul et al., 2021). This Th17/Treg imbalance is positively
correlated with depression severity in MDD (Wang et al., 2026), and elevated Th17 percentages are specifically
associated with psychotic symptoms in 22g11.2 deletion syndrome, a genetic model for schizophrenia (Vergaelen et
al., 2018). Treg dysfunction is also proposed as a mechanism in psychosis broadly, where a hypofunctional Treg
state may fail to dampen excessive pro-inflammatory monocyte and macrophage responses (Corsi-Zuelli et al.,
2021; Vergaelen et al., 2018).

Disorder Treg Change Th17 Change Key Citation
ASD Decreased Increased (Ellul et al., 2021)
MDD Decreased (with Increased (Susam et al., 2025)

childhood trauma)

Psychosis / Hypofunctional Increased (linked to (Vergaelen et al., 2018; Corsi-

22g11.2DS positive symptoms) Zuelli et al., 2021)

Tic disorders Decreased Th17-mediated BBB (Gagliano et al., 2025; Sun &
disruption Bai, 2026)

FIGURE 1 Treg and Th17 abnormalities across four neurodevelopmental and psychiatric conditions.
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Disorder-Specific T-Cell Findings

ASD and neurodevelopmental disorders. Beyond the Treg/Th17 shift, ASD shows dysregulated T-cell activation
characterized by altered cellular function, increased cytokine release, and inflammatory phenotypes observed
across multiple laboratories and geographic regions (Moreno et al., 2024). Comprehensive immunoprofiling of
ASD, ADHD, and intellectual disability disorder (IDD) reveals shared immune abnormalities including Th1
polarization, increased IL-1 signaling, and depletion of the compensatory immune-regulatory system, with machine
learning identifying three immunologically distinct NDD subgroups (Sreenivas et al., 2023). Mendelian
randomization analyses further support a causal protective role for resting CD4+ Tregs and CD127- CD8+ T cells
against ASD risk (Nie et al., 2025).

Major depressive disorder. Approximately 37% of MDD patients show dysregulated T-lymphocyte populations,
including reduced CD4+ naive T cells and elevated Th1 cells (Wang et al., 2026). Antidepressant-free MDD patients
exhibit a skewed T-cell phenotype with lower surface expression of the chemokine receptors CXCR3 and CCR6, a
shift toward CD4+CD25highCD127low cells with higher FOXP3 expression, and a less diverse CD4+ TCR
repertoire (Patas et al., 2018). Childhood trauma, a major MDD risk factor, independently reduces total CD3+ T
cells, Th2 cells, and Tregs, with specific T-cell subsets correlating with trauma subtypes such as physical abuse and
emotional neglect (Susam et al., 2025).

Schizophrenia and psychosis. In 22q11.2 deletion syndrome — which carries a 25—-40% risk for schizophrenia
spectrum disorders and features congenital T-cell deficits from thymus hypoplasia — patients show reduced
circulating T and T-helper cells alongside elevated inflammatory Th1, Th17, and memory T-helper cells (Vergaelen et
al., 2018). Mendelian randomization in schizophrenia identifies naive CD4+ T cells and activated/resting Tregs as
significantly associated with disease risk (Wang et al., 2023). GWAS variants for schizophrenia and depression are
enriched at epigenetically active sites in stimulated CD4+ T cells but not in myeloid cells, suggesting environmental
stimuli activate T cells to unmask psychiatric risk variants (Lynall et al., 2022).

Tic disorders and PANDAS/PANS. Pediatric Tourette syndrome shows disproportionate T-cell subpopulation
changes, with a meta-analysis identifying significantly reduced CD4+ T-helper cells and elevated pro-inflammatory
cytokines IL-6 and TNF-a (Li et al., 2022). Post-infectious autoimmunity models (PANDAS/PANS) involve Th17-
mediated blood-brain barrier disruption and molecular mimicry producing autoantibodies targeting basal ganglia
neurons, including dopamine D2 receptors (Sun & Bai, 2026; Gagliano et al., 2025).

Shared Mechanisms and Genetic Evidence

Several converging pathways explain how T-cell abnormalities impact brain function across diagnostic boundaries.
T cells regulate key neurobiological processes including neurodevelopment, neurogenesis, cognition, learning, and
memory, and deficits in T-cell homeostasis alter these processes to drive psychopathology (Debnath et al., 2021).
Atypical T cells may disrupt brain function through at least two routes: stimulus-driven peripheral and CNS
inflammation via soluble mediators and contact-dependent mechanisms, and developmental disruption of
microglial synaptic pruning during childhood and adolescence (Lynall et al., 2022).
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* Psychiatric risk variants are enriched at epigenetically active sites specifically in stimulated CD4+ T cells,
linking genetic susceptibility to T-cell activation (Lynall et al., 2022).

* Single-cell transcriptomic Mendelian randomization identifies 73 and 156 putative causal genes during CD4+ T-
cell activation for Alzheimer's disease and MDD respectively, with 21 genes prioritized as drug-repurposing
targets (Zhang et al., 2026).

* T cells can infiltrate the CNS via the choroid plexus, meninges, and blood-brain barrier, directly modulating
neuroinflammation and neural function in depression and other conditions (Wang et al., 2026; Zhang et al.,
2026).

* The gut-microbiota-Th17/Treg axis links intestinal dysbiosis to altered T-cell differentiation, indirectly influencing
CNS inflammation through the gut-brain axis (Wang et al., 2026; Sun & Bai, 2026).

Evidence for T-cell involvement is mixed in important ways: T-cell subset abnormalities show considerable overlap
across MDD, schizophrenia, and bipolar disorder, making disorder-specific immune signatures difficult to establish
(Patas et al., 2018; Hughes & Ashwood, 2020). In PTSD, immune dysregulation often reflects stress-induced HPA-
axis disruption and glucocorticoid resistance rather than sustained Th17 predominance, distinguishing its T-cell
profile from other conditions (Wang et al., 2026). Most studies are cross-sectional and confounded by medication
effects, and longitudinal data in drug-naive patients remain scarce (Corsi-Zuelli et al., 2021). Nonetheless, the
convergence of genetic, clinical, and experimental evidence positions T-cell dysregulation as a shared
immunopathogenic mechanism with therapeutic implications, including Treg-enhancing strategies and anti-CD3
immunotherapy currently entering clinical trials (Zhang et al., 2026; Corsi-Zuelli et al., 2021; Nie et al., 2025).

These search results were found and analyzed using Consensus, an Al-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.
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