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• Asthma is chronic inflammation of the airways
characterized by airway obstruction due to
both smooth muscle hyperresponsiveness and
inflammation.

• Asthma affects >350 million people worldwide.
• It is the leading chronic condition that occurs

results in hospitalization and school absences
in children.

• MicroRNAs (miRNAs) are small non-coding
RNAs that regulate their target mRNAs post-
transcriptionally through degradation or
translational repression.

• miRNAs have emerged as vital molecules in
asthma.

• However, the investigation of circulating miRs
association with significant clinical events
including exacerbations has not been carried
out previously.

• The purpose of this study was to determine the
association between circulating miRNAs &
asthma exacerbation.

• miRNAs regulate gene expression, particularly
inflammatory pathways

• Airway inflammation is a primary driver of the
asthma exacerbation.

• Our primary outcome was severe asthma
exacerbations, defined as >2 emergency room or
urgent care visits in GACRS .

Results show that 29 DE miRNAs were linked with
asthma exacerbation in our discovery cohort and
involved in 4 main asthma-related pathways:
PI3AKT, Ras, RAP and MAPK signaling pathway.

Table 1. Significant up- and down-regulated miRNAs between 
infrequent exacerbators and frequent exacerbators

Figure 1. Network between DE miRNA and putative target
genes from miRNet. Sky-blue color squares represent the
miRNAs and different color circles represents the target genes
involved in different essential pathways implicated in Asthma.

Figure 2. Functional enrichment of putative target genes
of DE miRNAs from KEGG

• We identified 10 upregulated & 19 downregulated
miRNAs among 29 differentially expressed miRNAs
between frequent exacerbation (n=778) &
infrequent exacerbation subjects (n=316).

• To check the ability of 4 DE replicated miRs to
predict Asthma exacerbations, we used a linear
regression model and obtained an AUC of 63%,
indicating a predictive performance statistically
better than random guessing.

• Enrichment analysis showed the most enriched
pathway cluster was PI3AKT, Ras, RAP and MAPK
signaling pathway.
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