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Smoking May Contribute to an Increase of miR-21
and a Worse Outcome in Pulmonary Hypertension
Wei-Ting Chang1,2
Table 1. Clinical characteristics between smokers and nonsmokers in patients with hypoxia induced pulmonary
hypertension (PH)

Author’s response:
We appreciate the comment on the role of microRNA-21 (miR-21) in smoking and its predictive value of
COPD development. Indeed, previous studies reported
that microRNAs could serve as mediators for cigarette
smoking induced atherosclerosis, non-small-cell lung
cancer and oral squamous cell carcinoma.1-3 Among them,
miR-21 expression is not only a novel biomarker in the
lung cancer but increases IL-8 in airway epithelial cells.3,4
In our study, we identified 28 pulmonary hypertension
(PH) patients with a history of smoking, including exsmokers (Table 1).5 Compared with PH patients free from
smoking, those with smoking are prone to be male and
have higher levels of hemoglobin and circulating miR21. Otherwise, there was no significant differences between ages, NT-proBNP and underlying diseases, including diabetes and hypertension. As we know, it has been
reported that hemoglobin concentrations are higher in
smokers than in non-smokers.6 Despite a slightly higher
prevalence of malignancy in PH patients with smoking,
the small number of patients may contribute to the insignificances between groups. Collectively, in patients
with hypoxia induced PH smoking could be a potential
contributor to the increased expression of circulating
miR-21 and the subsequently worse outcomes.

PH without
smoking
(n = 13)

Age (years)
053.3 ± 15.9
054.5 ± 11.6
Male (%)
6 (46.1)
21 (75)
Diabetes mellitus (%)
4 (30.7)
07 (25)
Hypertension (%)
3 (23)0.
0.06 (21.4)
Malignancy (%)
1 (7.6)0
0.03 (10.7)
NT-proBNP (pg/ml)
1454.5 ± 3133.0 1109.1 ± 1669.7
Hemoglobin (g/dl)
12.2 ± 1.80
15.2 ± 3.30
miR-21 expression
3.7 ± 2.9
39.7 ± 59.2

p
value
0.24
0.03
0.48
0.52
0.64
0.48
0.04
0.04

Data are expressed as mean ± standard deviation.
NT-proBNP, N-terminal prohormone of brain natriuretic peptide,
PH, pulmonary hypertension.
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