
Prenatal PM2.5 and subcortical volumes in 
children with neurodevelopmental disorders

Elza Rechtman
Postdoctoral Fellow
Department of Environmental Medicine and Public Health
Icahn School of Medicine at Mount Sinai
elza.rechtman@mssm.edu



The developing fetal brain is uniquely vulnerable to PM2.5 exposure 

2

Birth

5 10 151
YearsWeeks

12

Conception

26

Neurogenesis

Gliogenesis
Myelination

Synaptogenesis
Migration

Exposure to PM2.5 Outcome 
• PM2.5 can penetrate the lungs, enter the bloodstream and 

induce oxidative stress in different brain structures. 
• Perinatal PM2.5 exposure associated with brain abnormalities 

and with increases the risk for ASD and ADHD

Seow et al. 2021

A transdiagnostic approach may provides a framework for 
better understanding PM2.5 risks



Overall goal

▶ Examine the impact of prenatal exposure to ambient PM2.5, on sub-cortical brain volumes in children 
with ASD and ADHD
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Weighted quantile sum (WQS) regression
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Participants 

▶ 238 children enrolled in the Healthy Brain Network (HBN); behavioral and magnetic resonance imaging 
(MRI) phenotyping biobank.  

▶ Age 5-15 years, 37% females 
▶ Community-referred recruitment model: high proportion of individuals affected by psychiatric illness: 4% 

ASD; 49% ADHD; 11% comorbid ASD/ADHD; 24% other diagnosis, 12% no diagnosis
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Results
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• PM2.5 was associated with the subcortical index (β = 0.19 [95% CI 0.18, 0.20)
• Main contributors: thalamus and pallidum
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Conclusions

• Prenatal exposure to PM2.5 is associated with changes in subcortical volumes in a pediatric 

population enriched with ASD and/or ADHD

• This association is driven mainly by volumetric changes in the thalamus and pallidum, 

regions that play key roles in ASD and ADHD. 

• These preliminary results should be replicated in a larger cohort and expand to associations 

with cognition and behavior
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