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L E T T E R TO TH E ED I TOR

Circulating miRNAs—A potential tool to identify severe
asthma risk?

Abstract

Background: Identifying patients at risk of severe asthma

is vitally important given the disproportionate burden of

disease imposed by that state. However, biomarkers to

support such needs remain elusive.

Methods: In this letter, we assessed whether specific

panels of circulating miRNAs (microRNAs) can differen-

tiate between mild and severe asthma patients as well as

between healthy subjects and severe asthma patients.

Results: To our knowledge, the miRNAs identified in our

work such as miR‐28‐3p, miR‐16‐2‐3p, and miR‐210‐3p
have not been previously reported as differentially

expressed in the serum of severe asthma patients.

Conclusion: Our findings suggest that miRNA expression

profiles may have the capability as potential biomarkers

that signal the risk of having severe asthma. As such,

these findings have significant novelty and merit wider

dissemination to facilitate further work in this field.

To the Editor,

Although one of the commonest chronic diseases, asthma lacks a gold

standard diagnostic test. Reliance on a clinical diagnosis alongside the

heterogeneous nature of asthma means that asthma diagnosis is

often delayed to the detriment of the patient. Therefore, new asthma

diagnostic biomarkers are an important research focus. MicroRNAs

(miRNAs) might hold promise in that regard. These small noncoding

RNAs act through RNA‐induced silencing complexes to post‐
transcriptionally regulate mRNA (messenger RNA). A previous

study demonstrated differential miRNA expression in blood eosino-

phils from asthmatics compared with healthy individuals. They clus-

tered asthmatics and healthy subjects showing that miRNA profiles in

eosinophils (especially miR‐185‐5p and miR‐1246) are potential

serum biomarkers for ranking asthma severity.1 Another study from

our lab demonstrated that miR‐150, miR‐152, and miR‐375 are

upregulated in severe asthma.2

We determined the differential miRNA expression in sera of

severe asthmatic patients and compared it to mild asthma and no

asthma to assess their potential as biomarkers for the diagnosis of

asthma and its discriminative capability for asthma severity.

We investigated the presence of 175 miRNAs in serum samples

collected from 12 adult subjects (four healthy, four mild asthma, and

four severe asthma) of our cohort studies (summary features and

definitions, Table 1). Healthy subjects and mild asthma patients were

from the Isle of Wight Birth Cohort,4 while severe asthma patients

were from the Wessex AsThma CoHort of difficult asthma (WATCH)

study.5 We hypothesized that asthma‐specific miRNAs may differ-
entiate asthmatic from healthy subjects, while other miRNAs may

differentiate mild from severe asthma.

We extracted miRNAs from stored serum using miRNeasy

Serum/Plasma Kit (QIAGEN). After extraction, RNA was reverse‐
transcribed to cDNA. We then evaluated miRNA expression by

quantitative PCR using Human Serum/Plasma Focus, miRCURY LNA

miRNA Focus PCR Panel kit (QIAGEN) which is designed for profiling

175 human miRNAs commonly found in serum and plasma. Results

were analyzed using QIAGEN web portal GeneGlobe. At least

twofold change in expression and p ≥ 0.05 were required to consider
the miRNA of diagnostic value.

Figure 1 shows volcano plots for comparisons of the studied

miRNAs in severe asthmatic, mild asthmatic, and healthy groups. We

found that, miR‐193a‐5p was significantly increased while miR‐181a‐
5p, miR‐146a‐5p, and miR‐16‐2‐3p were significantly decreased in
serum from severe asthmatics compared to healthy subjects.

Furthermore, miR‐197‐3p, miR‐223‐3p, miR‐151a‐3p, miR‐191‐5p,
and miR‐28‐3p were significantly increased and miR‐451a, miR‐16‐2‐
3p, miR‐210‐3p, miR‐133a‐3p, miR‐660‐5p, and miR‐144‐3p signifi-
cantly decreased in serum from severe asthmatics compared to mild

asthmatics. There were no significant differences in expression of the

studied miRNAs in serum between healthy subjects and mild asthma

patients.

Our preliminary study demonstrated differential sera miRNA

expression in severe asthma compared to both mild asthma and

healthy subjects. We also found that different miRNAs respectively

distinguished severe asthma from mild asthma than from healthy

controls. Such findings emphasize the distinctive nature of severe
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asthmaandmayaid understanding ofmechanistic differences between

mild and severe asthma. To our knowledge, miR‐28‐3p, miR‐16‐2‐3p,
and miR‐210‐3p have not been previously reported as differentially
expressed miRNAs in asthma while miR‐151a‐3p has been inversely
correlated with Bronchoalveolar lavage eosinophil percentage in

asthma patients.6 We tested 175 miRNAs within a standard panel but

other miRNAs previously reported in the literature may differentiate

asthmatic patients from healthy subjects.1,2 Furthermore, asthma is a

heterogeneous condition so different miRNAs may be relevant to

different phenotypes and endotypes. Differential miRNA expression

may be seen in different tissues too. Our pilot study shows that miRNA

expressionmay help to distinguish severe asthma status. However, the

numbers studied were small. Furthermore, there were factors other

than severity that differed between the groups in our study including

age, bodymass index and current smoking statuswhichmight alsohave

plausibly impacted on differential miRNAexpression. It is worth noting

though that more difficult‐to‐treat asthma in our WATCH cohort is
typically a multimorbid state associated with older age, obesity and

absence of current smoking7 as seen in the severe asthma subgroup

analyzed in this study. Larger scalework studyingmiRNAexpression in

different asthma subgroups, different tissue compartments andusing a

wider array of miRNAs is therefore warranted as we seek to build on

these initial findings.
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F I GUR E 1 Volcano plots for the 175 miRNAs tested in the sera of different groups of patients. (A) Healthy (H) against mild asthma (MA)
patients. (B) Healthy (H) against severe asthma (SA) patients. (C) mild asthma (MA) against severe asthma (SA) patients
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