
Can YKL-40 be used as a biomarker and
therapeutic target for adult asthma?

To the Editor:

We read with great interest the article by GOMEZ et al. [1] on the role of YKL-40 in the different asthma
phenotypes in adults. They found that the serum and sputum YKL-40 levels in C3 and C4 groups were
significantly higher than those in C1 and C2 groups by clustering analyses, and the increased serum
YKL-40 levels were associated with severe exacerbations and worse airflow obstruction in patients with
asthma. Moreover, the paper suggested that YKL-40 may be a non-type 2 (T2) asthma biomarker. Here,
we take the opportunity to report a meta-analysis and systematic review that we recently performed, and
to discuss further whether YKL-40 can be used as a potential biomarker and therapeutic target for adult
asthma.

In our study, we carried out a systematic literature search in several databases and on commercial Internet
search engines to identify studies published in English. A total of 16 eligible articles were included in our
study. Firstly, the overall meta-analysis results indicated that serum YKL-40 levels in patients with asthma
were significantly higher than those in healthy controls (standardised mean difference (SMD) 0.66, 95% CI
0.43–0.90; p<0.001). In a subgroup analysis of disease status, the results demonstrated that serum YKL-40
levels were statistically different between the exacerbation group and the stable group in patients with
asthma (SMD 0.75, 95% CI 0.08–1.42; p<0.001). We also performed a subgroup analysis by severity of
disease in asthmatic patients, and found that the serum YKL-40 levels were statistically different between
the severe asthma group and the nonsevere asthma group (SMD 0.57, 95% CI 0.35–0.78; p<0.001).
Secondly, our study further indicated that the levels of sputum YKL-40 in patients with asthma were
significantly higher than those in healthy controls (SMD 0.48, 95% CI 0.09–0.86; p=0.015) by pooled
analysis of four original studies. Finally, and most interestingly, we analysed the correlations between
serum YKL-40 levels and clinical parameters in asthmatic patients. The meta-analysis results suggested
that elevated serum YKL-40 levels were negatively correlated with lung function (forced expiratory volume
in 1 s (FEV1): pooled r=−0.25, Z=−0.26, p=0.027; FEV1 % predicted: pooled r=−0.28, Z=−0.29, p<0.001),
while they were not correlated with blood IgE concentrations (pooled r=0.05, Z=0.05, p=0.534) or blood
eosinophil counts (pooled r=0.20, Z=0.20, p=0.123).

Our conclusions were consistent with those of GOMEZ et al. [1] but we want to highlight some more
important issues here. To begin with, there were limited studies reporting whether the serum YKL-40
levels in patients with asthma would change after appropriate treatment. LAI et al. [2] found serum
YKL-40 levels to be reduced in asthmatic patients after inhaled corticosteroid treatment. However, another
study suggested that YKL-40 levels did not change significantly after 2 weeks of corticosteroid therapy in
patients with asthma [3]. Moreover, previous studies, along with the article by GOMEZ et al. [1], were
mainly of a case–control or cross-sectional nature. Just as GOMEZ et al. [1] mentioned, further prospective
studies were needed to better explore the interaction of YKL-40 with asthma. Secondly, the findings of
GOMEZ et al. [1] demonstrated that the YKL-40 could be used as a non-T2 inflammation biomarker, while
one previous study showed that the YKL-40 was involved in the initiation and effector phases of T2
inflammation in animal knockout models [4]. In addition, some studies found that YKL-40 levels were
increased not only in asthma but also in other chronic respiratory inflammatory disease, including chronic
obstructive pulmonary disease (COPD) and asthma–COPD overlap syndrome [3, 5]. These studies
indicated that the YKL-40 might be involved in these diseases with different mechanisms. Thirdly, GOMEZ

et al. [1] found that the clusters with high serum YKL-40 demonstrated high sputum YKL-40 protein
levels. However, HINKS et al. [6] suggested that there was only moderate correlation between the sputum
and serum YKL-40 values. Another study showed that with high-dose allergen challenge, sputum YKL-40
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levels increased significantly while plasma YKL-40 did not change significantly [3]. Until now, it is not
clear whether the sputum YKL-40 is correlated with the serum YKL-40, as well as the correlation between
the sputum YKL-40 and clinical characteristics. Finally, a series of studies have found that the genetic
variants in the CHI3L1 gene were associated with asthma, and serum YKL-40 levels were strongly affected
by variations in the CHI3L1 gene [3, 7]. Recently, an interesting study found that the CHI3L1 genetic
variation could influence blood YKL-40 levels by partly mediating its gene’s methylation profiles [8].
Therefore, we think that YKL-40 could be used as a potential target for treatment.

Taken together, we think that YKL-40 is not only potentially useful for identification of individuals with
severe or exacerbation-prone asthma, but also a potential therapeutic target. Further research is needed to
better evaluate the association between YKL-40 and asthma, and to assess whether monitoring its levels
could optimise its medical management and facilitate successful clinical decisions.
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