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Objectives : Maternal immune activation, triggered by acute and systemic chronic inflammation, is 

considered a predisposing factor for offspring neurodevelopmental conditions. This study aims to 

investigate the potential impact of maternal chronic kidney disease (CKD) on offspring 

neurodevelopmental outcomes.  

Methods : We analyzed data on pregnant women from the National Health Information Database 

from 2008 to 2017 in South Korea. Subjects were categorized into four groups: healthy control, CKD, 

ESKD (end-stage kidney disease), and kidney transplantation (KT) according to their pre-pregnancy 

kidney function. The primary outcome was the incidence of offspring neurodevelopmental diseases, 

including motor and cognitive developmental delay, autism spectrum disorders, attention deficit 

hyperactivity disorder, tics, stereotypic behavior, and seizures, based on ICD-10-CM codes.  

Results : A total of 3,794,031 children were born to 2,680,092 mothers during the study period. 

After excluding multiple pregnancies, we included 487,477 healthy controls, 47,099 mothers with 

CKD, 51 mothers with ESKD, 200 mothers with KT, and 3,637,903 children. As expected, mothers 

with kidney disease had a higher likelihood of adverse pregnancy outcomes, such as preeclampsia, 

preterm birth, and placenta previa/abruption. In addition, offspring from mothers with kidney disease 

had a higher risk for neurodevelopmental disorder compared to those of healthy controls. (13.4%, 

15.6%, 36.2%, and 21.5% in healthy control, CKD, ESKD, and KT mothers, respectively). Mothers 

with CKD (adjusted HR 95% CI: 1.09 (1.07–1.11), p<0.001), and ESKD (1.98 (1.33–2.93), p<0.001) 

showed a higher risk of offspring neurodevelopmental diseases even after adjusting for maternal age, 

parity, underlying hypertension, diabetes, gestational diabetes, preeclampsia, neonatal sex, preterm 

birth, place of residence, and income level. Interestingly, KT mothers did not exhibit an elevated risk 

of neurodevelopmental outcomes in their offsprings (adjusted HR [95% CI]: 1.24 [0.94–1.65]).  

Conclusions : In this nationwide cohort study, we found that maternal pre-pregnancy kidney 

function was associated with offspring’s adverse neurodevelopmental diseases in dose-responsive 

manners.  
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