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Utility of serum YKL-40 levels for identification of patients with

asthma and COPD

Dear Editor

Bronchial asthma (BA) and chronic obstructive pulmonary dis-
ease (COPD) are separate disease entities; however, the condition
in which these diseases overlap has recently attracted much atten-
tion. In 2014, the Global Initiative for Asthma (GINA) and Global
Initiative for Chronic Obstructive Lung Disease (GOLD) have jointly
proposed the concept of asthma—COPD overlap syndrome (ACOS)’
because patients with concomitant BA and COPD tend to be non-
uniformly excluded from large-scale studies of either of these dis-
eases. Scientific evidence for treatment response, prognosis, and
natural history in cases of asthma—COPD overlap (ACO) is, there-
fore, inadequate. Untreated ACO patients have been reported to
have a higher frequency of exacerbation than do patients with
either COPD or BA and are prone to progression of persistent airway
obstruction.” In contrast, the CHAIN study found that ACO patients
under proper therapeutic management have a better prognosis
than do COPD patients with a comparable level of airway obstruc-
tion.” It supports that classifying patients with a combination of
clinical BA and COPD characteristics according diagnostic criteria
would be important for appropriate management. Differentiation
of patient populations with ACO characteristics from BA and
COPD patients is often done on the basis of clinical symptoms; pres-
ence of airway obstruction; history of smoking; and indicators of
Th2 inflammation, such as IgE, eosinophil, and fractional exhaled
nitric oxide (FeNO), as proposed in the GINA guidelines. However,
it is difficult to clearly define the condition of ACO by using these
traits alone.’

Chupp GL et al. demonstrated that serum YKL-40 levels corre-
lated with asthma severity and inversely correlated with level of
airway obstruction in all three studies.* Additionally, a BIOAIR Con-
sortium study that compared YKL-40 levels in BA and COPD pa-
tients found that serum YKL-40 levels increased in both BA and
COPD but were higher in COPD.” In that study, serum YKL-40 levels
and airway obstruction were found to be correlated, as in previous
reports; however, there were no correlations with biomarkers of
Th2 inflammation, such as FeNO, blood eosinophils, periostin, and
IgE. Hinks TS et al. also reported that a correlation between YKL-
40 levels and markers associate with neutrophilic airway inflam-
mation in the sputum.® Serum YKL-40 levels rise with systemic
inflammation in various diseases, and are recognized as a serum
marker of systemic inflammation.”  All of the above suggests
that increases in serum YKL-40 levels in BA indicate the presence
of overlapping neutrophilic airway inflammation, systemic
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inflammation, and airway obstruction.!® These features are gener-
ally acknowledged to be strongly associated with the pathogenesis
of COPD."" Then, we examined the significance of serum YKL-40
levels in diagnosing ACO patients.

A total of 176 BA and COPD patients visiting Nihon University
Itabashi Hospital were randomly selected and enrolled. The study
protocol was approved by the institutional review board, and writ-
ten informed consent was obtained from all patients. Of the BA and
COPD patients who were classified into BA, COPD, and ACO groups
according to the following procedure. First, 131 of all 176 enrolled
patients were diagnosed as having BA in accordance with the
GINA guidelines. Next, the remaining 45 patients were diagnosed
as having COPD in accordance with the GOLD guidelines. Of the pa-
tients with BA, those aged >50 years with a post-bronchodilator

Table 1
Patients characteristics of BA, ACO, and COPD patients.
All BA ACO COPD p Value
(n=176) (n=91) (n = 40) (n = 45)
Age (years) 61.1+1.14 532+162 66.2+151 72.6+1.12 <0.0001*
Gender (F/M) 91/85 70/21 11/29 10/35
BMI (Kg/cm?) 22.8 +030 23.2+045 234+060 21.3+049 0.0154*
Smoking habit
Never 72 66 4 2 <0.0001*
Pack/year 219 +228 328+090 325+4.33 502516 <0.0001*
Blood test
White blood 6.22 + 153.8 6.08 + 192.3 6.29 + 250.3 6.42 + 401.6 0.6325
cell no.
(x103)
Neutrophil 3.78 + 120.5 3.68 + 148.8 3.83 + 220.3 3.93 + 307.6 0.684
no. (x103)
Eosinophil (no.) 283.2 + 23.6 309.2 + 41.4 264.1 + 26.2 248.1 + 31.3 0.5119
(%) 455+ 030 486+049 457 +0.58 3.90+0.39 04216
CRP (mg/dL) 040 +0.15 0.54+ 028 0.18+0.03 031 +0.09 0.5983

YKL40 (ng/ml) 1253 + 7.23 75.8 + 7.68 157.4 + 13.6 197.1 + 13.1 <0.0001*
(percentile) 654 +243 499 +3.26 794 +4.09 84.1+342 <0.0001*

log total IgE 225+ 0.06 228 +0.08 240+0.10 2.04 +0.11 0.0680
(IU/ml)

Lung function test

FEV1.0 (L) 1.90 + 0.06 2.18 +0.08 1.65+0.09 1.56 +0.09 <0.0001*

%FEV1.0 826+190 919+226 71.7+3.73 73.8+394 <0.0001*

(% predicted)
FEV1.0/FVC (%) 612+ 124 713 +130 53.0+ 195 484+ 193 <0.0001*
FENO
(bbp) 274 +240 32.7+416 245+3.08 183 +1.55 0.0477*

*p < 0.05 comparison between BA, ACO, and COPD patients.

1323-8930/Copyright © 2017, Japanese Society of Allergology. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

International (2017), http://dx.doi.org/10.1016/j.alit.2017.02.010

Please cite this article in press as: Gon Y, et al., Utility of serum YKL-40 levels for identification of patients with asthma and COPD, Allergology



www.sciencedirect.com/science/journal/13238930
http://http://www.elsevier.com/locate/alit
http://dx.doi.org/10.1016/j.alit.2017.02.010
http://dx.doi.org/10.1016/j.alit.2017.02.010
http://dx.doi.org/10.1016/j.alit.2017.02.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

2 Letter to the Editor / Allergology International xxx (2017) 1-3

*
400—

YKL-40 (ng/ml)

" NS
|

200 :
il

T T T
BA ACO COPD

B *

I

BA ACO COPD

» - s
2 n H

v
w

YKL-40 (percentile)

C @ BA

Eosino (cells/pl)

Fig 1. Serum YKL-40 levels in BA, ACO and COPD. Serum YKL-40 concentrations (A), and percentile value (B) in BA, ACO and COPD patients. *p < 0.05 comparison to asthmatics.
Three dimensional patterns of 3 components for identification of BA, ACO, or COPD (C). Axes show principal components (eosinophils number, FEV1.0%, serum YKL-40 concentra-
tions) for each patients. Red, yellow, green circles show each BA, ACO, COPD patients, respectively.

forced expiratory volume in 1 s (FEV1) of <70% who met at least
two of the following three additional criteria—1: history of smok-
ing >10 packs per year; 2: diffusing capacity for carbon monoxide
[DLCO]/alveolar volume <0.7; 3: low-attenuation areas corre-
sponding to emphysema on high-resolution computed tomogra-
phy—were diagnosed as having ACO. Next, of the patients
diagnosed as having COPD, those that met at least two of the
following four criteria—1: atopic status; 2: history of asthma; 3:
FeNO >35 bbp; 4: blood eosinophils >5%—were diagnosed as hav-
ing ACO. We used the aforementioned methods to diagnose 94 BA
patients, 37 ACO patients, and 45 COPD patients.

Patient profiles for BA, ACO, and COPD are presented in Table 1.
White blood cells, eosinophils, C-reactive protein levels, and IgE
levels did not differ significantly among BA, ACO, and COPD
(Table 1). Serum YKL-40 measurements and comparisons among
BA, ACO, and COPD are presented in Figure 1A. The median YKL-
40 levels were 80.5 ng/mL + 7.95 in BA, 152.0 ng/mL + 14.2 in
ACO, and 197.1 + 13.1 ng/mL in COPD. Although there was no differ-
ence in YKL-40 levels between ACO and COPD (Fig. 1A), YKL-40
levels were significantly higher in patients with ACO compared to
those with BA alone. Serum YKL-40 levels are reportedly affected
by age.'” The mean age was lower for BA patients than for ACO
and COPD patients, so YKL-40 levels were converted into age per-
centiles of healthy individuals and compared (Fig. 1B). The median
percentiles for YKL-40 levels were 44.1 + 28.8 in BA patients,
91.3 + 21.0 in ACO patients, and 96.5 + 7.57 in COPD patients.
Although there was no significant difference in the percentiles for
YKL-40 levels between the ACO and COPD groups (Fig. 1B), the per-
centiles for YKL-40 levels were significantly higher in ACO than in
BA. In the multivariate logistic regression analysis, the significant
association with the incidence of ACO was observed (adjusted OR
1.023 [95% CI, 1.003—1.044]; p = 0.025) after adjusting for age,
smoking, BMI, and FeNO.

The area under the curve (AUC) from receiver operating charac-
teristic curve of YKL-40 percentile for ACO identify from BA
(age > 50) patients was 0.687 (95% confidence interval [CI],
0.584—0.790). We attempted to determine if ACO patients could
be more clearly differentiated from BA patients by serum YKL-40
levels, in the identification of ACO in addition to FEV1, and blood
eosinophil count. Unlike diagnoses that used only airway obstruc-
tion and eosinophils as the parameters, diagnoses that included
serum YKL-40 levels were better able to differentiate ACO and
COPD from BA patients (Fig. 1C).

This study was limited because there are currently no clear
criteria for diagnosing ACO. This problem is also linked to the diffi-
culty of differentiating BA from COPD in physiological tests and im-
age analyses. This study showed that the use of serum YKL-40 levels
as a blood biomarker of neutrophilic airway and systemic inflam-
mation, which overlap in Th2 cytokine-dominant BA, enabled
easy evaluation of one of the characteristics of COPD that overlaps
with BA.
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