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Abstract
Mothers with certain autoimmune disorders give birth to children who develop 
autism at over twice the rate as mothers without these disorders. While many 
maternal autoimmune disorders increase the risk of several types of mental disorders 
in offspring, lupus and Hashimoto’s disease are most pronounced, doubling the 
risk of autism. Thus, these two conditions may place a significant immune load 
on the developing fetus, presumably coinciding with critical periods in fetal 
nervous system development. This maternal immune activation may be further 
impacted by environmental stressors that, along with genetic mechanisms, further 
compromise fetal development. It is thus critically important for prenatal care to be 
multidisciplinary, particularly for women with autoimmune disorders. Managing 
the environmental oxidative stressors may help mitigate the increased risk due to 
autoimmune disorders and allow fetal development to proceed on schedule. Given 
that the environmental stressors such as malnutrition, infection, and pollution can 
adversely affect fetal development, implementing proactive strategies to address 
these factors during pregnancy, combined with improved early screening of children, 
would offer significant societal benefits. This review examines evidence for a link 
between maternal autoimmunity and considers mechanisms that may be in play to 
increase the propensity of autism development.
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1. Introduction
Autism spectrum disorder (ASD) is a complex neurodevelopmental condition 
with multifactorial etiology, involving both genetic and environmental risk factors. 
Epidemiological and mechanistic studies have highlighted an association between 
maternal autoimmune diseases, including systemic lupus erythematosus (SLE) and 
Hashimoto’s thyroiditis, and increased incidence of ASD in offspring.1-4 These findings 
underscore the importance of maternal immune status as a potential contributor to ASD 
risk.

A central hypothesis emerging from this body of research is that maternal immune 
activation (MIA), whether from chronic autoimmune disease, acute infection, or other 
inflammatory conditions, can disrupt fetal neurodevelopment.1,2 Autoimmune diseases 
are characterized by the production of autoantibodies and pro-inflammatory cytokines, 
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both of which can cross the placenta and influence 
the developing brain. Elevated maternal cytokines, for 
instance, may alter neuronal proliferation, migration, 
and synapse formation, thereby increasing vulnerability 
to ASD.1 Furthermore, external sources of inflammation, 
such as maternal obesity or infections during pregnancy, 
may synergize with underlying autoimmune conditions to 
further elevate ASD risk.1,2

Another emerging area of interest is the role of cerebral 
folate deficiency (CFD) in ASD pathogenesis. CFD, often 
caused by autoantibodies against the folate receptor alpha 
(FRα), impairs the transport of folate into the brain and 
has been detected in a significant proportion of children 
with ASD.5-7 The presence of FRα autoantibodies is notably 
higher in ASD populations, suggesting a mechanistic 
link between maternal or child autoimmunity, disrupted 
folate metabolism, and neurodevelopmental outcomes.6,7 
Treatment with folinic acid has shown promise in 
improving core ASD symptoms in children with CFD, 
highlighting the clinical relevance of this pathway.5-7

This review aims to systematically evaluate the 
incidence of ASD in children born to mothers with lupus, 
Hashimoto’s disease, or other autoimmune disorders, and 
critically examine the roles of immune load, both intrinsic 
and extrinsic inflammation, and CFD in mediating this 
risk. By integrating epidemiological data with emerging 
mechanistic insights, the goal is to clarify the constellation 
of risk factors that contribute to ASD, thereby informing 
both preventive strategies and targeted interventions for 
at-risk populations.

2. Maternal autoimmunity and autism risk
It is known that women with an autoimmune disorder 
have nearly twice the rate of mental health disorders.8 In 
addition, epidemiological studies support an association 
between maternal autoimmune diseases and an increased 
risk of ASD in offspring. Multiple large-scale, population-
based studies and meta-analyses have provided 
quantitative estimates of this risk and explored disease-
specific associations.

Meta-analyses indicate that children born to mothers 
with any autoimmune disease have approximately a 30% 
increased odds of developing ASD compared to those 
born to mothers without such conditions.9 This association 
has been observed across diverse populations and study 
designs, suggesting a robust link between maternal 
immune dysregulation and neurodevelopmental outcomes 
in children.

A cohort study utilizing data from over 100,000 mother-
child pairs in Taiwan region found that the cumulative 

incidence of ASD was significantly higher among children 
whose mothers had been diagnosed with autoimmune 
diseases before pregnancy compared to matched 
controls (4.26% compared to 3.20%).3 After adjusting for 
confounders such as maternal age, urbanization, family 
income, and pregnancy-related complications, the hazard 
ratio for ASD in offspring of mothers with autoimmune 
disease was 1.25.3 Similar findings were reported in an 
Australian cohort, where maternal autoimmune disease 
was associated with an adjusted odds ratio of 1.25 for ASD 
in offspring.2

A Danish cohort of over two million children born 
over four decades found increased odds ratios from any 
maternal autoimmune disorder, including type 1 diabetes 
and rheumatoid arthritis. Their cohort revealed that the 
increased risk for mental disorders following exposure to 
any maternal autoimmune disorder was elevated by 50% 
for organic disorders, 35% for schizophrenia, 40% for 
obsessive compulsive disorder, 12% for mood disorders, 
21% for autism, and 19% for attention-deficit hyperactivity 
disorder (ADHD).10 An earlier report that included a 
Chinese database containing 10,000  cases found similar 
odds ratio of 1.34 for ASD in children whose mothers had 
autoimmune disease.11 A recent literature analysis compiled 
data from 1.4 million parents with autoimmune disorders 
evaluating the contribution of each parent.12 When the 
mother had the autoimmune condition, the odds ratios for 
ASD and ADHD were 1.27 and 1.31, respectively, while 
when the father had the autoimmune condition, the odds 
ratios were 1.18 for ASD and 1.14 for ADHD.12

While the overall risk is elevated for autoimmune 
diseases as a group, certain conditions appear to confer 
higher risks:
(i)	 Lupus and Hashimoto’s thyroiditis: Although not all 

studies provide disease-specific breakdowns, meta-
analyses have highlighted SLE and Hashimoto’s 
thyroiditis as autoimmune conditions with some of 
the highest reported associations with ASD, with risk 
estimates approaching twofold for lupus and threefold 
for Hashimoto’s, compared to the general population.9 
In addition, a study of children of hypothyroid 
women revealed ASD rates were about 30% higher, 
but not as high as that seen in children of women 
with Hashimoto’s.4 A similar finding has recently been 
reported in a preprint archive.13 These would seem 
to indicate that low thyroid hormone may be a risk 
factor, but that autoimmunity is a more substantial 
risk factor

(ii)	 Sjögren’s syndrome and rheumatoid arthritis: The 
Taiwanese cohort study found that both Sjögren’s 
syndrome and rheumatoid arthritis in mothers were 
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significantly associated with increased ASD risk in 
their children.3 These findings were consistent after 
controlling for a range of potential confounders, and 
the rheumatoid arthritis correlation was similar to 
that found in another Taiwanese study.14

The association between parental autoimmune disease 
and ASD risk is not limited to mothers. Several studies 
have also found that paternal autoimmune conditions 
are associated with increased ASD risk in offspring, 
though typically with lower effect sizes than maternal 
exposures.9,12 This suggests a possible shared genetic or 
familial susceptibility component, in addition to direct 
maternal immune effects during pregnancy.

Some research has explored potential interactions 
between maternal autoimmune disease and other 
exposures, such as early childhood infections. One large 
Australian study found that both maternal autoimmune 
disease and childhood infections before age two 
independently increased ASD risk, but there was no 
evidence of a synergistic interaction between these 
exposures.2 This indicates that maternal autoimmune 
disease is an independent risk factor for ASD, rather 
than simply reflecting broader immune dysregulation or 
increased infection risk.

Supporting this finding is a meta-analysis that evaluated 
published reports of maternal risk factors and ASD, finding 
that autoimmune conditions such as maternal diabetes 
elevated ASD risk in a child, but so did maternal obesity, 
preeclampsia, or SSRI use before pregnancy, with each of 
these raising the ASD risk by about 30%, while maternal 
SSRI use during pregnancy increased the ASD risk by 85%.15

Analyses consistently adjust for a range of confounding 
variables, including maternal age, socioeconomic status, 
urbanization, pregnancy complications (e.g., gestational 
diabetes, preterm birth), and neonatal factors.3 Even after 
these adjustments, the association between maternal 
autoimmune disease and ASD risk remains significant, 
supporting a likely causal relationship.

As an indication of the connection between 
developmental disorder and autoimmunity, one analysis of 
a birth cohort of 30,000 identified 1000 ASD individuals 
in the population. The ASD fraction was at higher risk 
of comorbidity of an autoimmune disorder diagnosed 
before age 20, with a reported odds ratio of 1.74.16 While 
this may indicate that ASD is associated with yet another 
comorbidity to consider, it also raises the possibility of 
a link between autoimmunity risk and developmental 
disorders. This is consistent with the recent finding that 
individuals with autoimmune disorders have nearly double 
the rate of affective disorders.8

Epidemiological evidence from multiple large, 
well-controlled studies demonstrates that maternal 
autoimmune diseases are associated with a modest but 
statistically significant increase in ASD risk in offspring. 
This risk appears to be particularly elevated for certain 
autoimmune conditions such as lupus, Hashimoto’s 
thyroiditis, Sjögren’s syndrome, and rheumatoid arthritis. 
The association persists after adjustment for numerous 
confounders and is observed in diverse populations, 
underscoring the importance of maternal immune status 
in early neurodevelopment.2,3,9

3. Mechanistic hypotheses: Immune load 
and inflammation
A growing body of research implicates MIA as a key 
mechanistic pathway linking maternal autoimmune disorders 
and increased risk of ASD and other neurodevelopmental 
disorders in offspring.17 MIA refers to the activation of the 
maternal immune system during pregnancy, often triggered 
by autoimmune disease, infection, or other inflammatory 
conditions, resulting in increased levels of inflammatory 
mediators such as cytokines and chemokines. MIA has been 
linked to neurodevelopmental disorders, including ASD, in 
both epidemiological and animal studies. Epidemiological 
studies demonstrate that maternal infections or autoimmune 
states during the first or second trimester are associated 
with a significantly elevated risk of neurodevelopmental 
disorders, including ASD, in children.18,19 Experimental 
models have demonstrated that maternal exposure to 
immune challenges, such as polyinosinic: polycytidylic acid 
(poly I:C) or lipopolysaccharide, induces behavioral and 
neuroanatomical abnormalities in offspring that mirror key 
features of ASD.20

Epidemiological studies suggest that maternal immune 
conditions are more strongly associated with ASD in male 
offspring.21 The reasons for this sex-specific vulnerability 
are not fully understood but may relate to differences in 
fetal brain development, hormonal milieu, or immune 
response patterns between males and females.

The immune load in mothers with autoimmune diseases 
is characterized by chronic activation of immune pathways 
and sustained production of pro-inflammatory cytokines. 
This heightened immune status increases the likelihood 
that inflammatory mediators such as interleukin (IL)-6 and 
tumor necrosis factor-alpha (TNF-α) will cross the placenta 
and impact fetal brain development.22,23 Rodent models 
of MIA have shown that maternal exposure to immune 
challenges leads to microglial activation, oxidative stress, 
and mitochondrial dysfunction in the developing brain, 
creating a self-perpetuating cycle of neuroinflammation 
and altered neurodevelopmental trajectories.23
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Pro-inflammatory cytokines released during MIA can 
cross both the placenta and the fetal blood-brain barrier, 
activating resident immune cells in the fetal brain and 
initiating cascades that disrupt neuronal proliferation, 
migration, and synapse formation.22,23 The timing of immune 
activation is critical; disturbances during critical periods of 
neurodevelopment can result in persistent changes in brain 
structure and function, leading to behavioral phenotypes 
characteristic of ASD and related disorders.18

Cytokines, including interleukin-6 (IL-6), interleukin-1 
beta (IL-1β), and TNF-α, play essential roles in brain 
development, such as regulating neurogenesis, synaptic 
pruning, and neuronal migration.24 However, excessive 
or dysregulated cytokine signaling during critical periods 
of fetal brain development can have deleterious effects. 
Elevated maternal IL-6, for example, has been shown to 
cross the placenta and alter fetal brain gene expression, 
leading to abnormal cortical development and behavioral 
deficits in animal models.25

Inflammatory markers such as IL-6, IL-1β, and TNF-α 
have been consistently linked to both systemic and central 
nervous system inflammation, with direct consequences 
for brain maturation. IL-6, in particular, is not only a 
marker of systemic inflammation but also a modulator of 
neurogenesis, especially in regions such as the hippocampus 
and prefrontal cortex.22,26 Elevated maternal IL-6 levels 
have been associated with reduced gray matter volume 
and impaired cognitive function in offspring.26 Similarly, 
TNF-α and IL-1β can impair synaptic plasticity, long-term 
potentiation, and neurogenesis, further contributing to 
neurodevelopmental deficits.22,26

Neurodevelopment is altered by cytokine changes 
during pregnancy. Increased pro-inflammatory cytokines 
such as interferon gamma, IL-4, and IL-5 have been linked 
to increased incidence of ASD.22 ASD children frequently 
exhibit abnormal cytokine and chemokine profiles, both 
in blood and cerebrospinal fluid. Studies have reported 
elevated levels of pro-inflammatory cytokines such as IL-6, 
IL-8, and TNF-α, as well as chemokines such as CCL2 and 
CXCL8.27 These inflammatory mediators are associated 
with the severity of behavioral symptoms and cognitive 
impairment in ASD.28

Recent Mendelian randomization studies have 
identified causal relationships between specific immune 
cell populations (e.g., CD8+ T cells, B cells, dendritic cells) 
and ASD risk as well as between circulating inflammatory 
factors (e.g., TNF-α, IL-6) and neurodevelopmental 
outcomes.29 These findings suggest that both the quantity 
and quality of immune activation, reflected in the profile 
of circulating cytokines and immune cells, are critical 
determinants of neurodevelopmental risk.

Experimental evidence also indicates that inflammation 
impairs the maturation and function of neurons in the 
developing brain, leading to reduced electrical activity 
and long-term deficits in cognitive, social, and motor 
domains.30 Such impairments are detectable through 
clinical neurophysiological measures, highlighting the 
translational relevance of these mechanistic insights.30

In autoimmune conditions like lupus and Hashimoto’s 
disease, maternal autoantibodies can cross the placenta 
and target fetal brain proteins. These autoantibodies may 
disrupt neuronal proliferation, migration, and synapse 
formation, processes vital for normal neurodevelopment.31 
Studies have identified specific maternal autoantibodies 
associated with increased ASD risk in offspring, supporting 
a direct mechanistic link.31 Table 1 has a list of maternal 
autoimmune disorders that may increase risk of ASD in a 
child and the mechanisms that are involved.

Beyond lupus and Hashimoto’s disease, other 
maternal immune-mediated conditions—including 
asthma, celiac disease, type 1 diabetes, and rheumatoid 
arthritis—have been linked to increased ASD risk in 
offspring.32 This broad association underscores the 
potential role of maternal immune dysregulation and 
inflammation, rather than disease-specific mechanisms, 
in ASD pathogenesis.

Meta-analysis of autoantibodies produced by autistic 
children shows a number of specific autoantibodies, with 
six found to be at higher levels in ASD children as compared 
to neurotypical controls.33 These six autoantibodies are 
directed against FRα, anti-myelin-associated glycoprotein, 
anti-myelin basic protein, anti-ribosome P protein, anti-
endothelial cell, and antinuclear antibody.33

Chronic maternal inflammation can lead to persistent 
activation of microglia and astrocytes in the developing 
brain. Activated microglia release pro-inflammatory 

Table 1. Disease-specific evidence

Autoimmune disease ASD risk 
increase

Key mechanisms/findings

Lupus (SLE) ~2× Maternal antibodies, cytokines2,38,39

Hashimoto’s thyroiditis ~3× Thyroid hormone, immune 
dysregulation2,4,13

Rheumatoid arthritis Elevated Anti-brain antibodies, 
inflammation3,32,38

Sjögren’s syndrome Elevated Immune activation, inflammation3

Celiac disease Elevated Familial autoimmunity32

Type 1 diabetes Elevated Immune-mediated mechanisms32

Abbreviations: ASD: Autism spectrum disorder; SLE: Systemic lupus 
erythematosus.
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cytokines and reactive oxygen species, which can impair 
neurogenesis and synaptic refinement.34 Similarly, reactive 
astrocytes amplify neuroinflammation and contribute to 
neuronal dysfunction.35

Microglia and astrocytes—the primary immune cells 
of the central nervous system—are frequently activated in 
ASD brains.36 Chronic activation of these glial cells can lead 
to sustained neuroinflammation, synaptic dysfunction, and 
impaired neuronal connectivity, all of which are implicated 
in ASD.37

4. MIA and neurodevelopmental disruption
MIA disrupts neural development through a cascade 
of inflammatory pathways that impact the fetal brain at 
molecular, cellular, and systems levels. Evidence points to 
five key mechanisms.
(i)	 Cytokine transfer and placental signaling. During 

MIA, maternal infections, autoimmune conditions, 
or other inflammatory states elevate circulating pro-
inflammatory cytokines such as IL-6, IL-1β, and 
TNF-α. These cytokines can cross the placenta or 
stimulate placental cytokine production, exposing 
the fetus to inflammatory signals.18,40,41 This exposure 
is linked to altered neurodevelopmental trajectories 
and increased risk for disorders such as autism and 
schizophrenia18,40,42

(ii)	 Altered gene expression and epigenetic changes. MIA 
induces rapid changes in gene expression within 
the conceptus, including upregulation of genes 
related to antiviral and inflammatory responses, and 
downregulation of genes critical for nervous system 
development.41,43 For example, increased expression 
of Il-6 and IL-1β is observed in fetal tissues following 
maternal immune challenge, while genes involved in 
neuronal growth and differentiation are suppressed.41 
Epigenetic modifications, such as delayed DNA 
methylation patterns, further disrupt the maturation 
of cortical neurons, contributing to long-term 
neurodevelopmental abnormalities40,43

(iii)	Disruption of neural circuit formation. Elevated 
maternal cytokines, particularly IL-6 and C-reactive 
protein (CRP), are associated with altered functional 
connectivity in newborn brain networks, including 
the anterior cingulate, insula, and medial prefrontal 
cortex.44 Structural disruptions have been observed in 
key white matter tracts, such as the uncinate fasciculus, 
and in regions like the hippocampus, prefrontal 
cortex, and amygdala.42,44 These changes are linked to 
impaired neuronal excitability, reduced neuron and 
glial cell proliferation, and abnormal synaptic protein 
expression, ultimately remodeling embryonic brain 
architecture41,42,44

(iv)	 Microglial priming and neuroinflammation. MIA 
can “prime” fetal microglia—the brain’s resident 
immune cells—toward a pro-inflammatory state, 
increasing their sensitivity to subsequent immune 
challenges.40,44 This priming may contribute to 
persistent neuroinflammation and abnormal synaptic 
pruning, processes implicated in ASD and other 
neurodevelopmental disorders40,44

(v)	 Behavioral and cognitive outcomes. Animal studies 
demonstrate that prenatal exposure to MIA leads 
to offspring with deficits in memory, emotion, and 
cognition, mirroring symptoms seen in human 
neurodevelopmental disorders.41,42 These behavioral 
abnormalities are thought to arise from the cumulative 
effects of disrupted neuronal development, altered 
connectivity, and persistent neuroinflammation.

In summary, MIA disrupts fetal neural development 
by transmitting inflammatory signals across the placenta, 
altering gene expression and epigenetic regulation, 
impairing neural circuit formation, and priming microglia 
for heightened neuroinflammatory responses. These 
mechanisms are supported by both human epidemiological 
data and experimental animal models, providing a robust 
framework for understanding how maternal inflammation 
increases the risk of neurodevelopmental disorders 
in offspring. Table  2 presents the factors involved and 
potential autism symptoms that may result, with the 
connecting mechanism underlying the developmental 
changes that give rise to each symptom.

5. Is CDF a factor?
CFD is characterized by low levels of 
5-methyltetrahydrofolate in the cerebrospinal fluid despite 
normal peripheral folate levels.45,46 CFD has been implicated 
in various neurodevelopmental disorders, including ASD, 
particularly in cases where autoantibodies to the FRα are 
present.46 CFD can be treated with supplemental leucovorin, 
easing communication symptoms in approximately 50% of 
ASD children treated.47-49

Maternal autoimmune conditions can result in the 
production of FRα autoantibodies, which may cross the 
placenta and inhibit folate transport to the developing 
fetal brain.50 This disruption can lead to reduced folate 
availability during critical periods of neurodevelopment, 
potentially contributing to ASD pathogenesis.

While CFD is a plausible contributory factor, current 
evidence does not support it as a necessary mediator in 
the association between maternal lupus or Hashimoto’s 
disease and ASD. Not all children with ASD or those born 
to mothers with autoimmune diseases exhibit CFD or FRα 
autoantibodies.6 Furthermore, the increased ASD risk 
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Table 2. Autism symptoms that are influenced by immune and environmental factors

Factor Mechanism/Pathway Neurodevelopmental changes Potential autism symptoms

Maternal autoimmune disease 
(SLE, Hashimoto’s)

• �Autoantibodies cross the placenta
• �Pro-inflammatory cytokines elevated

• �Altered neuronal migration
• �Disrupted synapse formation 
• �Changes in cortical layering

• �Social communication deficits
• �Repetitive behaviors
• �Sensory sensitivities

MIA/High immune load • �Chronic inflammation
• �Activation of fetal microglia
• �Placental inflammation

• �Impaired synaptic pruning
• �Imbalanced excitatory/

inhibitory signaling
• �Neuroinflammation

• �Social withdrawal 
• �Cognitive rigidity
• �Heightened anxiety

Cerebral folate deficiency 
(via folate receptor alpha 
autoantibodies)

• �Impaired folate transport to the fetal 
brain

• �Homocysteine accumulation
• �Disrupted methylation pathways

• �Myelination defects
• �Impaired neurotransmitter 

synthesis
• �Oxidative stress

• �Language delay
• �Poor attention
• �Seizures in some cases

Environmental co-exposures 
(pollutants, infections)

• �Synergistic increase in inflammation
• �Disruption of the placental barrier
• �Added oxidative stress

• �Exacerbation of cytokine 
responses

• �Increased vulnerability to 
neurotoxicants

• �Increased symptom severity
• �Earlier symptom onset
• �Comorbid allergies/asthma

Combined effects • �Social conditions and health 
interactions amplify risk

• �Global disruption of neural 
circuits for social, language, 
and motor skills

• �Broad ASD phenotype across 
multiple domains

Abbreviations: ASD: Autism spectrum disorder; MIA: Maternal immune activation; SLE: Systemic lupus erythematosus.

in offspring of mothers with various immune-mediated 
conditions suggests that multiple inflammatory and 
immune pathways may be involved, with CFD representing 
one of several possible mechanisms.

Recognition of CFD in ASD has led to trials of folinic 
acid supplementation, which has been shown to benefit 
subgroups of children with FRα autoantibodies.47-49 
However, the overall contribution of CFD to ASD risk in 
the context of maternal autoimmunity remains to be fully 
elucidated.

6. Public health implications
The association between maternal autoimmune diseases 
and increased risk of ASD in offspring has significant 
clinical and public health ramifications. Recognizing these 
implications is essential for optimizing maternal and child 
health through targeted screening, risk assessment, and 
early intervention strategies.

Emerging evidence supports the use of maternal 
autoantibody profiles as biomarkers for ASD risk. Studies 
have demonstrated that specific patterns of maternal 
autoantibodies, particularly those targeting fetal brain 
proteins, are highly predictive of ASD, with odds ratios 
approaching eightfold increases in risk when certain 
autoantibody combinations are present.51,52 These findings 
suggest that screening for maternal autoantibodies during 
pregnancy could identify a subset of children at elevated 
risk of ASD, enabling closer developmental monitoring 
and earlier intervention.

Moreover, integrating antibody testing with established 
ASD screening tools (such as the Modified Checklist 
for Autism in Toddlers or Social Communication 
Questionnaire) has been shown to increase diagnostic 
confidence and post-test probability of ASD, especially 
in high-risk groups such as siblings of children with ASD 
or preterm infants.10,52 This approach could refine risk 
stratification and optimize resource allocation for early 
developmental support.

For women with known autoimmune diseases, 
preconception and prenatal counseling should include 
discussion of the modestly increased risk of ASD in 
offspring.3 While the absolute risk remains moderate, 
awareness allows for informed decision-making and 
proactive management. Clinicians should emphasize the 
importance of optimal disease control before and during 
pregnancy, as MIA and inflammation are hypothesized 
contributors to neurodevelopmental risk.9

In addition, interdisciplinary care involving obstetricians, 
immunologists, and pediatricians may be warranted for 
women with high-risk autoimmune conditions (e.g., lupus, 
Hashimoto’s thyroiditis, Sjögren’s syndrome, rheumatoid 
arthritis).3 This team-based approach can facilitate tailored 
monitoring and timely referral to developmental services if 
early signs of ASD emerge.

The identification of maternal immune-mediated 
risk factors for ASD underscores the importance of early 
developmental screening in children born to mothers 
with autoimmune diseases. Given that early intervention 
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improves outcomes in ASD, prioritizing these children 
for routine developmental assessments and, if available, 
biomarker testing, could enable earlier diagnosis and 
access to support services.51-53

The recent development of remote fetal monitoring 
systems capable of tracking maternal and fetus parameters, 
including electrocardiography, electromyography, and fetal 
mobility, may offer a novel tool for identifying the risk of 
fetal development of ASD during pregnancy.54 This could 
be combined with maternal health evaluations (of illness 
and exposures) in determining useful biomarkers and 
early signs of neurodivergent development.

From a public health perspective, increased awareness 
of the link between maternal autoimmune diseases and 
ASD risk should inform surveillance strategies and 
educational campaigns targeting both healthcare providers 
and the public. Enhanced surveillance can improve 
epidemiological understanding and guide resource 
allocation for maternal and child health programs.

The growing body of evidence highlights the need for 
further research into the mechanisms linking maternal 
autoimmunity and ASD, as well as the development 
and validation of biomarker-based screening tools.51,52 
Consideration should be given to supporting longitudinal 
studies and integrating maternal immune status into 
perinatal health guidelines.

The clinical and public health implications of 
maternal autoimmune disease as a risk factor for ASD are 
multifaceted: they include the potential for biomarker-
driven risk assessment, the need for enhanced clinical 
counseling and interdisciplinary care, the prioritization 
of early developmental screening, and the importance of 
continued research and public health education.3,51,52

7. Conclusion
Maternal autoimmune diseases, notably lupus and 
Hashimoto’s thyroiditis, are associated with a significantly 
increased risk of ASD in offspring. Both immune-
mediated and genetic mechanisms likely contribute to this 
association. This raises the importance of multidisciplinary 
care for women with autoimmune diseases before and 
during pregnancy, and enhanced monitoring of children 
born to these women to allow early intervention if ASD 
symptoms develop.
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