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Asthma is the most common inflam-
matory disease of the lungs. Despite ad-
vances in management and widespread
use of inhaled corticosteroids (ICS),
acute exacerbations remain a relatively
frequent event for many asthmatics [1].
Asthma exacerbation has serious effects
on individual patients with significant
reductions in quality of life, medical
costs, and long-term declines in lung
function [2].

Progressive lung function deteriora-
tion is a consequence of airway remodel-
ing caused by chronic airway inflamma-
tion, tissue injury, and abnormal repair
[3]. Angiogenesis has been recognized as
an important step in the development
and perpetuation of airway inflamma-
tion and tissue remodeling [4,5]. Vascular
endothelial growth factor (VEGF) plays a
fundamental role in the physiological
and pathophysiological forms of angio-
genesis. During airway growth, the lung
acquires a rich blood supply, which is
regulated by a balance of proangiogenic
growth factors and angiostatic proteins.
However, during chronic inflammation,
VEGF stimulates angiogenesis and ede-
ma, and induces Th2 and eosinophilic
inflammation, mucus metaplasia, sub-
epithelial fibrosis, myocyte hyperplasia,
and dendritic cell activation.

Because of its diverse properties in
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airway inflammation, the involvement
of VEGF in asthmatic subjects has been
investigated extensively. Asai et al. [6]
reported that increased VEGF levels in
induced sputum of asthmatic patients
were associated with the degree of air-
way vascular permeability. Feltis et al.
[7] examined VEGF in bronchoalveolar
lavage fluid from adult asthma patients
and normal controls, and found that
VEGF levels increased in proportion to
vessel number and density in asthmat-
ics. Siddiqui et al. [8], in a bronchoscopic
and sputum study, demonstrated an in-
crease in vessels and VEGF in the lam-
ina propria of airway biopsies, which
became greater according to asthma
severity.

In the current issue of the Korean
Journal of Internal Medicine, Lee et al. [9]
evaluated the clinical meaning of se-
rum VEGF in asthmatics and normal
controls, and compared its level during
an asthma attack with that in a sta-
ble status. The authors collected lung
function tests and asthma control test
(ACT) scores. They also obtained serial
serum samples from patients with exac-
erbations requiring hospital admission,
from the onset of the attack to the re-
covery period. They found that serum
VEGF was elevated in stable asthmatics
and more elevated in patients during
acute exacerbations compared to nor-
mal controls. Although they did not
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find a statistically significant association between ACT
score and VEGF, they noted a tendency toward a cor-
relation between the two markers. In particular, serum
VEGF levels in patients having exacerbations decreased
in accordance with clinical improvements, suggesting
that serum VEGF could be a surrogate marker for mon-
itoring asthma exacerbations. Lee et al. [10] also found
that serum VEGF was significantly increased in stable
asthmatic patients and even higher in acute asthmatic
patients compared with the levels in healthy control
subjects. Zou et al. [11] confirmed that serum VEGF levels
were higher in patients with severe asthma compared to
mild-to-moderate asthma patients or normal controls.
However, the range of serum VEGF differed markedly
among these studies. In the current study, the mean
VEGF level in stable asthma patients was 177 pg/mL,
which is approximately half of the mean value reported
by Lee et al. [10]. Zou et al. [11] reported a VEGF level of
approximately one third of that observed in the current
study. Therefore, it is important to develop a validation
process to establish cut-off values and normal ranges,
as well as standardized measurement techniques, to use
serum VEGF as a marker of asthma exacerbation [12]. In
the present study, VEGF was measured in blood samples
due to ease of access in a clinical setting, but the cellu-
lar sources of VEGF in the peripheral blood of asthma
patients were not investigated extensively. Eosinophils
have been suggested as the main sources of peripher-
al VEGF [13], but other cellular components including
neutrophils and platelets may also be important com-
partments for circulating VEGF [14]. Additionally, a va-
riety of systemic factors are known to affect the level of
VEGF [15]. Another weak point of the present study is
that all subjects were young male asthmatics, causing a
gender and age bias.

ICS is the most effective anti-asthma drug and af-
fects airway vascularity through an inhibitory effect on
immune cells expressing proangiogenic molecules [4].
Nevertheless, there is an unmet need in current asthma
treatment: different phenotypes may respond differ-
ently to targeted therapies. Targeted therapies include
antibodies, soluble receptors, and cytokines that drive
inflammatory responses in the asthmatic lung [1]. Some
effort has been made to inhibit VEGF or block its re-
ceptors, but benefits have only been demonstrated in
animal experiments [4,5]. Serum VEGF levels are higher
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in patients with the severe or eosinophilic phenotype,
compared with those with the mild-to-moderate or neu-
trophilic phenotype [10,11]. In the present study, a sig-
nificant association was observed between serum VEGF
and acute exacerbations in asthmatics. These findings
suggest the possibility of using VEGF as a surrogate
marker for monitoring exacerbation status or predict-
ing the efficacy of specific therapies. However, further
prospective and larger studies are required to support
the use of the serum VEGF as a marker for asthma in
clinical practice.
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