Maternal Plasma Micro-RNAs in Fetal Congenital Diaphragmatic Hernia: A Potential Non-Invasive
Tool for Prenatal Diagnosis and Risk Stratification
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INTRODUCTION

Although imaging studies are used for prenatal risk
stratification for congenital diaphragmatic hernia
(CDH), these modalities remain limited in their
predictive capacity. Physiologic data like miRNA has
been used to risk stratify other neonatal conditions
including Twin-Twin Transfusion Syndrome, and even
CDH. Indeed, tracheal aspirate miRNA has been used
to predict responsiveness to FETO for patients with
severe CDH. We therefore aimed to investigate
whether maternal plasma miRNAs are associated with
CDH diagnosis and severity.

HYPOTHESES

1. Maternal plasma miRNA is associated with CDH
2. miRNA expression correlates with severity

3. Circulating miRNAs are linked to pathways involved
in CDH and pulmonary hypertension (pHTN)

METHODS

Peripheral blood was collected from patients with CDH
fetuses (n = 20) and healthy singleton controls (n = 8)
during the second and third trimesters. After plasma
iIsolation and mMIRNA extraction, miRNA-seq was
performed, and expression analyzed using DESeq2.
Differential expression was defined as an FDR-
adjusted p-value < 0.1 and absolute log, change > 0.5.
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HYPOTHESIS 1 RESULTS:

Of 2,652 miRNAs sequenced, 628 passed filtering
criteria. 17 were differentially expressed in CDH
maternal plasma versus controls with 3 known from
previous research to be associated with CDH or pHTN.
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ROC curves for three miRNAs associated with CDH or
PHTN showed individual predictive value. When
combined, they achieved an AUC of 0.93, indicating
strong accuracy when distinguishing CDH pregnancies
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HYPOTHESIS 2 RESULTS:
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We analyzed maternal plasma miRNA levels based on
liver position (up vs. down), hernia side (right/bilateral
vs. left), repair type (patch/flap vs. primary), and
institutional severity score, respectively. 10 miRNAs
were shared across at least three of these severity
markers.

Clinical Significant Side of Severity
Marker miRNA
Repair Type 29
Severity 36
Score
Side of Defect 43
Liver Position 53

Position

The 10 miRNAs included let-7c-5p, miR-98-5p, and
miR-30d-5p—previously identified in CDH amniotic
fluid, neonatal blood with CDH or pulmonary

hypertension, hypoxic endothelium, and animal models
of pHTN.
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HYPOTHESIS 3 RESULTS:

We then identified the top 10 gene targets for the

mMiRNA identified from each analysis.
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Reactome analysis of both CDH vs. control and clinical
risk comparisons identified pathways related to growth
factor signaling and second messenger systems while
Gene Ontology showed roles in neuronal development,
Wt signaling, and epithelial differentiation.
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Maternal

plasma mMIRNA can
pregnancies and may help predict disease severity
prenatally. They also appear linked to pulmonary
hypertension and lung and diaphragm development.

distinguish CDH
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