
O R I G I N A L  R E S E A R C H

Diagnostic Value of Serum KL-6 in Interstitial Lung 
Diseases
Li Zuo1,*, Wenhui Zhang2,*, Ying Wang3, Xin Qi1

1Department of Pulmonary and Critical Care Medicine, China Aerospace Science & Industry Corporation 731 Hospital, Beijing, 100074, People’s 
Republic of China; 2General Practice Clinic, Sijiqing Town Community Health Service Center of Haidian District, Beijing, 100097, People’s Republic of 
China; 3Department of Pharmacy, Wangtai Branch of Jincheng General Hospital, Jincheng, 048006, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Xin Qi, Department of pulmonary and critical care medicine, China Aerospace Science & Industry Corporation 731 Hospital, No. 3, 
Zhen Gang Nan Li, Feng Tai District, Beijing, 100074, People’s Republic of China, Email xinqixq015@163.com 

Objective: To explore serum KL-6 level and investigate its diagnostic value in interstitial lung diseases (ILDs).
Methods: Serum KL-6 level was measured using the chemiluminescent enzyme immunoassay. Statistical analysis was performed for 
determining the KL-6 concentration of each group.
Results: KL-6 level (U/mL) in the ILD group was 1388.321 ±1943.116, which was higher than that in the control group, showing 
a significant statistical difference. ROC curve analysis based on the receiver operating characteristic curve showed the optimal cut-off 
value of 402.5U/mL, sensitivity of 77.4%, specificity of 93.4%, and accuracy of 89.4%; through Chi-square test with the two groups, 
the positive rate of KL-6 in patients with ILD was proved to be significantly higher than that in the control group. KL-6 level was 
1063.00±504.757 in the idiopathic pulmonary fibrosis (IPF) group, 1346.892 ±1827.252 in the connective tissue disease-associated 
interstitial lung disease (CTD-ILD) group, 467.889±288.859 in the organizing pneumonia (OP) group, 8252.333±6050.625 in the 
pulmonary alveolar proteinosis (PAP) group, and 359.200±392.707 in the sarcoidosis group. The rank sum test showed that the 
differences were statistically significant. KL-6 level was the lowest in the sarcoidosis group, followed by that in the OP group.
Conclusion: Serum KL-6 level was confirmed to be highly sensitive, specific, and accurate in the diagnosis of ILD. Subgroup 
analysis showed that the KL-6 level was the lowest in the sarcoidosis group, followed by that in the OP group.
Keywords: ILD, KL-6, diagnostic value, subgroup analysis

Introduction
Interstitial lung diseases (ILDs) are a group of diseases with basic pathological lesions of diffuse pulmonary parenchyma, 
alveolar inflammation, and interstitial fibrosis, which are featured in exertion dyspnea, diffuse infiltrative shadows on 
X-ray chest radiographs, restrictive ventilation disorder, reduction of pulmonary carbon monoxide diffusing capacity 
(DLCO) and hypoxemia. Therefore, ILDs are not a group of independent diseases, but cover more than 200 types of 
diseases, including idiopathic interstitial pneumonias (IIPs), collagen vascular disease-associated interstitial pneumonia 
(CTD-ILD), hypersensitivity pneumonia (HP), radiation pneumonitis (RP), drug-induced ILDs (D-ILDs), acute respira
tory distress syndrome (ARDS), and sarcoidosis.1–4 In addition, based on the histological features, IIPs have been further 
classified into several types, including idiopathic pulmonary fibrosis (IPF), as well as usual interstitial pneumonia (UIP) 
and nonspecific interstitial pneumonia (NSIP) classified by histopathology. Although each disease has its own clinical 
features and pathological features, there are also some common clinical features, as well as respiratory pathologic and 
physiological features, and imaging features. Most types of diseases are long in the course of disease, with gradually 
deteriorated lung function, which would eventually develop into pulmonary fibrosis or honeycomb lung, thus leading to 
respiratory failure.

Interstitial lung diseases (ILDs), with extremely complicated etiological factors, are hard to be diagnosed and treated; 
in addition, they are often misdiagnosed as pneumonia, tuberculosis, or bronchitis, resulting in inappropriate treatment, 

International Journal of General Medicine 2024:17 3649–3661                                           3649
© 2024 Zuo et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 2 January 2024
Accepted: 7 August 2024
Published: 23 August 2024

In
te

rn
at

io
na

l J
ou

rn
al

 o
f G

en
er

al
 M

ed
ic

in
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


which would increase the financial burden on patients, delay the treatment, accelerate the deterioration, and even lead to 
death. Therefore, the diagnosis of ILDs is particularly important. Various interstitial lung diseases, including IIPs, should 
be diagnosed by high-resolution computed tomography (HRCT), bronchoscopy, and/or surgical lung biopsy (SLB).4–6 In 
addition, a series of lung function tests can be used to monitor disease activity and/or predict the prognosis of patients 
with ILDs.7 However, these tests should be conducted by specific medical devices, which may cause considerable 
discomfort to the patients. Therefore, there should be an easy-to-perform, inexpensive, reproducible, and minimally 
invasive biomarker for diagnosis.

ILD shows common pathophysiological development, ie, the damage or remodeling of type II alveolar parietal cells.8 

Substances derived from type II alveolar epithelial cells have been major potential biomarkers for studying ILD. At 
present, most widely used biomarker derived from type II alveolar cells is Krebs von den Lungen-6 (KL-6),9 which was 
initially discovered by the scholars during the research on lung cancer. In 1985, HE et al conducted a mouse immune test 
with human lung adenocarcinoma cell lines, and extracted several monoclonal antibodies (VMRC-LCR), of which, anti- 
KL-6 antibody was the sixth one.10 KL-6 was found to be mainly localized in the cytoplasm and cell membrane of type II 
alveolar epithelial cells and bronchial epithelial cells, the cytoplasm partial bronchiolar basal cells and Clara cells, and 
bronchial glands,11,12 as well as the epithelial cells in organs such as pancreas, stomach, and breast.13 Kohno et al14 tested 
serum KL-6 levels in different patients, which were found to be higher in patients with lung adenocarcinoma, pancreatic 
carcinoma, and breast carcinoma as compared with healthy people. Later, it was successively studied that KL-6 was 
expressed in patients with gastric carcinoma,13 hepatic cholangiocarcinoma,15 colorectal carcinoma,16 and urologic 
neoplasms,17 which were found to be associated with TNM staging, suggesting that KL-6 could be taken as an effective 
biological index for tumor surveillance and prognostic evaluation.18 Currently, 99mTc-marked KL-6 antibody has been 
taken as a tumor-specific radioactive tracer for the diagnosis and treatment of tumors.19

As studied, KL-6 could be expressed in damaged and regenerated alveolar epithelial cells.12 Sakai et al,20 based on an 
animal model of lung injury induced by lipopolysaccharide and bleomycin, found elevated KL-6 in serum and BALF/ 
ELF of the patients with ARDS, which could be used to indirectly reflect the extent of damage of alveolar epithelium and 
disruption of alveolar-capillary barrier.

KL-6, as the glycoprotein with high molecular weight, is now classified as human MUC1 mucin, and regenerated type 
II alveolar epithelial cells are the main sources of KL-6/MUC1. The survey, initially conducted in Japan, found elevated 
serum KL-6 level in 70–100% of patients with ILDs, including IIP, CTD-ILD, HP, RP, drug-induced ILD, ARDS, lung 
sarcoidosis, and pulmonary alveolar proteinosis. These different findings showed that KL-6 could be taken as the serum 
marker for detecting different interstitial lung diseases (ILDs); therefore, it has been widely used in Japan. In addition, 
serum KL-6 level has been proven to be able to evaluate disease activity and predict various types of interstitial diseases. 
Based on these observations, KL-6 is currently the best and most reliable serum marker for the diagnosis of ILDs and 
determination of the changes in conditions.

However, these results were from studies conducted by Japanese scholars. In this study, it was proposed to analyze 
the 379 cases admitted in China Aerospace Science & Industry Corporation 731 Hospital and Xinjiekou Community 
Health Service Center of Xicheng District, from June 1, 2013 to December 31, 2022, so as to explore the value of serum 
KL-6 levels in the diagnosis of ILDs in Chinese patients and serum KL-6 levels in different populations. The results are 
hereby reported as follows:

Study Participants and Methods
Inclusion Criteria
ILD Patients
The patients diagnosed with ILD in China Aerospace Science & Industry Corporation 731 Hospital and Xinjiekou 
Community Health Service Center of Xicheng District from June 1, 2013 to December 31, 2022.

(1) ILD diagnosis: ATS/ERS International Multidisciplinary Consensus Classification of IIPs in 2002:21 1) The 
corresponding medical history, clinical manifestations; 2) Chest imaging shows different forms of interstitial pneumo
nia; 3) Pulmonary function suggests restrictive ventilation dysfunction and reduced diffusion and/or hypoxaemia; 4) 
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Bronchoalveolar lavage fluid (BALF) results; 5) Transbronchial lung biopsy (TBLB) or CT-guided lung puncture biopsy 
or surgical lung biopsy (SLB) pathology.

(2) Diagnosis of IPF based on IPF Evidence-Based Medicine Guidelines released by ATS/ERS/JRS/ALAT in 2011. 
Brief description: ILD, excluding other causes; HRCT and/or SLB suggest UIP type or possible UIP type.

(3) CTD-ILD: Conforming to ILD and CTD.
Diagnostic criteria for connective tissue diseases22–27

Control Group
(1) Community-acquired pneumonia (bacterial pneumonia)

Based on the Diagnosis and Treatment of Community-Acquired Pneumonia (2013)
(2) Chronic obstructive pulmonary disease (COPD)

Based on the Diagnosis and Treatment of Chronic Obstructive Pulmonary Disease (2013, Revised Edition)
(3) Bronchiectasis (BE)

Based on the Expert Consensus on the Diagnosis and Management of Bronchiectasis in Adults (2012)
(4) Tuberculosis

Based on the Code of Practice for Outpatient Treatment of Tuberculosis (2012)
(5) Healthy individuals: Those without abnormal clinical test values during physical examination.

Exclusion Criteria
The participants conforming to any of the following criteria were excluded.

(1) Patients with concomitant malignancy
(2) Patients undergoing haemodialysis
(3) Pregnant women, potentially pregnant women, and lactating women

Data Collection
Basic Clinical Information
Gender, age, blood collection time, and diagnosis

Clinical Features
Symptoms, pulmonary signs

Auxiliary Examinations
Blood routine, biochemical test, rheumatological and immune-related test, blood gas analysis, sputum test, bronchoscopy, 
etiology test, transbronchial lung biopsy (TBLB), percutaneous lung puncture examination, thoracoscopic lung biopsy, as 
well as chest radiography.

Measurement of Serum KI-6 Level
About 2–3 mL of venous blood was collected from each patient after hospitalization, and centrifuged for obtaining the 
serum, which was then frozen in a refrigerator at −30°C, and thawed for testing. KL-6 concentration was measured by 
chemiluminescent enzyme immunoassay (CLEIA). The salivary liquefied glycochain antigen KL-6 assay kit (chemilu
minescence method) provided by FUJIREBIO INC was also used for testing. Serum KL-6 concentration above 402.5 U/ 
mL was considered abnormal.

Statistical Analysis
SPSS19.0 software was used for processing the data. The measurement data were expressed as the mean ± standard 
deviation. The measurement data were compared by t test or non-parametric test, and the counting data were compared 
by X2 test. P<0.05 indicated that the difference was statistically significant. For KL-6 assay values in the ILD group and 
control group, the cut-off values were analyzed using the ROC curve. Sensitivity, specificity, and diagnostic accuracy 
were analyzed.
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Study Results
General Data
There were 93 ILD patients, including 50 males and 43 females, with the age of 59.65±12.04 years old. There were 26 patients 
with IIP, 15 with IPF, 9 with OP, 1 with NSIP, 1 with respiratory bronchiolitis-associated interstitial lung disease (RBILD), 28 
with CTD-ILD, 6 with rheumatoid arthritis, 10 with sicca syndrome, 1 with systemic sclerosis, 1 with systemic lupus 
erythematosus, 1 with dermatomyositis, 3 with angiitis, 1 with anti-Jo-1 antibody syndrome, 1 with undifferentiated connective 
tissue disease, 4 with unclassified diseases, 5 with sarcoidosis, 1 with HP, 3 with pulmonary alveolar proteinosis, and 2 with 
lymphangioleiomyomatosis (LAM). There were 286 patients in the control group, including 203 males and 176 females, with the 
age of 57.51±18.94 years old, including 95 with COPD (74 males and 21 females), with the average age of 58.403 years old; 63 
with bronchiectasis (15 males and 48 females), with the average age of 60.292 years old; 78 with pneumonia (50 males and 28 
females), with the average age of 59.603 years old; 20 with pulmonary tuberculosis (11 males and 9 females), with the average 
age of 59.676 years old; and 30 healthy individuals (3 males and 27 females), with the average age of 35.667 years old. There was 
no difference in gender composition between the ILD group and control group (X2=0.002, P=0.964>0.05), and there was no 
difference in age either (t=−1.020, P=0.308>0.05), as shown in Table 1.

Comparison of KL-6 Level Between the ILD Group and the Control Group
KL-6 level (U/mL) in the ILD group was 1357.108±2160.916, and that in the control group was 237.084 ±249.363. 
Mann–Whitney U-test showed that P<0.05, indicating that the difference was statistically significant. KL-6 level in the 
ILD group was higher than that in the control group.

Distribution of Serum KL-6 Levels in Patients with ILD and Those with Other
Different pulmonary diseases, as well as the healthy individuals, as shown in Figure 1.

KL-6 Level in the ILD Group
KL-6 (U/mL) was 1388.321 ±1943.116 in the ILD group, as shown in Figure 2.

KL-6 Level in the Pneumonia Group
KL-6 (U/mL) was 234.744±331.324 in the pneumonia group, as shown in Figure 3.

KL-6 Level in the Pulmonary Tuberculosis Group
KL-6 (U/mL) was 305.500±341.404 in the pulmonary tuberculosis group, as shown in Figure 4.

KL-6 Level in the COPD Group
KL-6 (U/mL) was 224.916±100.928 in the COPD group, as shown in Figure 5.

KL-6 Level in the Bronchiectasis Group
KL-6 (U/mL) was 266.492±303.855 in the bronchiectasis group, as shown in Figure 6.

Table 1 Basic Patient Information

Type of Disease Number  
of Cases

Gender Average 
Age

Male Female

ILD group 93 50 43 58.078

COPD 95 74 21 58.403

Pneumonia 78 50 28 59.603
Control 

group

Pulmonary 

tuberculosis

20 11 9 59.676

Bronchiectasis 63 15 48 60.292
Healthy population 30 3 27 35.667

Total 379 203 176 55.288
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Figure 1 KL-6 level in patients with ILD was significantly higher than that in patients with other pulmonary diseases and healthy individuals.

Figure 2 KL-6 level in the ILD group.
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Figure 3 KL-6 level in the pneumonia group.

Figure 4 KL-6 level in the pulmonary tuberculosis group.
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Figure 5 KL-6 level in the COPD group.

Figure 6 KL-6 level in the bronchiectasis group.
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KL-6 Level in the Healthy Group
KL-6 (U/mL) was 174.333±56.305 in the healthy group, as shown in Figure 7.

Comparison of KL-6 Levels Between Different ILD Subgroups
KL-6 (U/mL) was 1063.00±504.757 in the IPF group, 1346.892 ±1827.252 in the CTD-ILD group, 467.889±288.859 in 
the OP group, 8252.333±6050.625 in the PAP group, 359.200±392.707 in the sarcoidosis group, 437 and 414 in two 
LAM patients, 680 in one NSIP patient, 330 in one RBILD patient, and 1046 in one HP patient. Kruskal–Wallis test 
showed that P=0.003<0.05 in the IPF group, CTD-ILD group, OP group, PAP group, and sarcoidosis group, indicating 
that the difference was statistically significant. Mann–Whitney U-test showed that P<0.05 in the IPF group and CTD-ILD 
group, indicating that the difference was statistically significant. KL-6 level was the lowest in the sarcoidosis group, 
followed by that in the OP group, as shown in Figure 8.

Sensitivity and Specificity of KL-6 Test
ROC curve analysis based on the receiver operating characteristic curve showed that the cut-off value was 402.5U/mL, 
the sensitivity was 77.4%, the specificity was 93.4%, and the accuracy was 89.4%. In the ILD group, there were 72 
positive cases and 21 negative cases, while in the control group, there were 19 positive cases and 267 negative cases. 
Based on the chi-square test, X2 =192.675, P<0.05, indicating that the difference was statistically significant, as shown in 
Figure 9 and Table 2:

Discussion
Interstitial lung diseases (ILDs), with complicated etiological factors, are hard to be diagnosed and treated, and their 
misdiagnosis and mistreatment would delay the treatment, accelerate the deterioration, and even lead to death. HRCT, 
bronchoscopy, and/or SLB are basic steps for confirming various ILDs. However, for some patients with acute and 
aggravated interstitial pneumonia, the above tests may be dangerous and may even aggravate the conditions; some 

Figure 7 KL-6 level in the healthy group.
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patients could not tolerate or have no conditions to undergo the above tests. Clinical symptoms, X-ray chest film, HRCT, 
pulmonary function test, bronchoalveolar lavage, and lung biopsy are important tools for evaluating the conditions of 
interstitial lung diseases (ILDs). However, in the case of pulmonary infections, the changes in the above indicators 
resemble the performance of ILD; therefore, they are of little significance in distinguishing disease activity and 
concurrent infections. Although HRCT has a certain differential diagnostic significance, its specificity is not ideal. 
Although lung biopsy and BALF are highly specific, they should be performed with certain medical devices and 

Figure 8 Comparison of KL-6 levels between different ILD subgroups.

Figure 9 The area under ROC curve was 0.909, indicating the high diagnostic value of KL-6.
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operating level, and they may cause considerable discomfort; in addition, they are invasive tests, which are low in 
repeatability and limited in clinical application.

An easy-to-perform, minimally invasive, and reproducible biomarker should be taken as an ideal diagnostic method. 
Foreign researchers showed that surfactant protein A (SP-A) and surfactant protein D (SP-D) could be taken as the 
detectable serum markers.

Later, they paid attention to another serum marker - KL-6. KL-6 was initially taken as a serum tumor biomarker for 
lung carcinoma, breast carcinoma, and pancreatic carcinoma. However, in view of the high rate of false positive cases in 
pulmonary fibrosis patients, the diagnostic accuracy rate of KL-6, as a tumor marker, was inferior to that of carcino- 
embryonic antigen (CEA).14 A further study identified the potential of KL-6 as a biomarker of ILDs, because the benign 
ILDs did not show significantly elevated serum KL-6 level.28 The collaborative study on KL-6 was first conducted by the 
Diagnostics Division of Eidia (Tokyo, Japan) in 1992. In 1996, the clinical practicability of KL-6 was reconfirmed in 
clinical studies conducted by 14 research centers. The results of this study promoted the development of the enzyme 
linked immunosorbent assay (ELISA), and a large number of samples were collected for teasing KL-6. In 1999, the 
health insurance in Japan took KL-6 as a diagnostic marker for ILDs, and then over 2 million KL-6 samples would be 
tested in Japan each year.

KL-6 was found to be mainly expressed in Type II alveolar epithelial cells, respiratory bronchiolar epithelial cells, 
and bronchial gland epithelial cells. Type I alveolar cells, goblet cells, and mucus cells of bronchial glands would not 
express KL-6. Ohnishi et al29 identified KL-6 as the best indicator for the diagnosis of ILDs, which was significantly 
superior to SP-A and SP-D, and its change could also be taken as an efficacy evaluation index for ILDs. In contrast to 
indicators such as SP-A and SP-D, in addition to ILDs, no elevated serum KL-6 level was found in bacterial pneumonia, 
emphysema and bronchiectasis, and pulmonary tuberculosis. There may be two reasons: 1. The high level of KL-6 in 
serum may be associated with the increased permeability of Type II alveolar epithelial cells and/or glandular epithelial 
cell membrane of the bronchus, and/or disruption of the qi-blood barrier in the lung; 2. The molecular weight of SP-A 
and SP-D was lower than that of KL-6, which would result in high levels of SP-A and SP-D in serum of the patients with 
various lung diseases.

The first report regarding the serum KL-6 level showed the positive rate of KL-6 in each group (cut-off value: 520U/ 
mL), ie, 11% in bronchial asthma group, 40% in emphysema group, 40% in bronchiectasis group, 43% in pulmonary 
tuberculosis group, and 58% in interstitial pneumonia group (significantly higher than the first four groups); in this study, 
the mean KL-6 level in healthy individuals was 258±131U/mL, which was significantly lower than that in the interstitial 
lung disease (ILD) group.14 Ohnishi et al29 studied 33 ILD patients (21 with IPF and 12 with CTD-ILD) and 82 control 
participants (70 healthy individuals and 12 patients with bacterial pneumonia), and compared the serum KL-6 levels; 
ROC curve showed that KL-6 can be taken as a diagnostic marker of ILDs. A growing number of studies showed that 
multiple ILDs such as RP, HP, and drug-induced pneumonia had elevated KL-6 expression.30–32 Another study showed 
that serum KL-6 level was significantly elevated in the clinical activity period of PAP, which can be used to evaluate the 
severity of disease.33 This study showed that serum KL-6 level in the ILD group was significantly higher than that in the 
pneumonia group, pulmonary tuberculosis group, COPD group, bronchiectasis group, and the healthy group, which was 
consistent with the previous studies.

Table 2 Four-Fold Table of KL-6 Tests and Clinical 
Criteria

Clinical Criteria Total

ILD Group Control Group

KL-6 results
Positive 72 19 91

Negative 21 267 288

Total 93 286 379
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One study found that KL-6 levels in patients with IPF and CTD-ILD were abnormally elevated, and the KL-6 level in 
93.9% of the ILD patients was higher than the cut-off value - 465U/mL.29 Another study suggested elevated serum KL-6 
levels in patients with rheumatoid arthritis, sicca syndrome, systemic sclerosis, polymyositis/dermatitis, and CTD-ILD.34,35 

Satosh et al36 measured serum KL-6 levels in 240 patients with connective tissue diseases; in 67 patients with CTD-ILD, KL- 
6 level was abnormally elevated; the value above 500 U/mL suggested the presence of ILD, while the value above 1000 U/ 
mL suggested the presence of CTD-ILD. Okada et al37 studied 20 patients with COP; they took 500U/mL as the cut-off 
value; and the results showed that 17 patients had elevated levels (502–3500 U/mL, with an average of 1206.3 U/mL), and 3 
patients had normal levels (104–460 U/mL, with an average of 282.1 U/mL). Bonella et al38 found that the average level of 
KL-6 in patients with PAP was 2049±1893 U/mL. Kitaichi et al39 found that the average level of KL-6 in 36 patients with 
sarcoidosis was 449.3±66.3U/mL, which was lower than the cut-off value. In this study, subgroup analysis was conducted on 
the IPF group, CTD-ILD group, OP group, PAP group, and sarcoidosis group, and found that KL-6 (U/mL) was 1063.00 
±504.757 in the IPF group, 1346.892±1827.252 in the CTD-ILD group, 467.889±288.859 in the OP group, 8252.333 
±6050.625 in the PAP group, and 359.200±392.707 in the sarcoidosis group. Kruskal–Wallis test showed that P<0.05, 
indicating that the difference was statistically significant; KL-6 level was the lowest in the sarcoidosis group (below the cut- 
off value), followed by the OP group. The results of this study were consistent with the results of above studies.

Ohnishi et al29 compared the serum KL-6 levels between 33 patients with ILDs (21 with IPF and 12 with CTD-ILD) 
and 82 control participants (70 healthy individuals and 12 patients with bacterial pneumonia), and obtained a cut-off 
value of 465U/mL; the sensitivity, specificity, and accuracy were 93.9%, 96.3%, and 95.7%, respectively. Satosh et al36 

took the cut-off value of KL-6 level as 500U/mL. The cut-off value calculated in this study was 402U/mL, with the 
sensitivity of 77.4%, specificity of 93.4%, and accuracy of 89.4%. Considering the association with racial difference, 
types, and distribution of diseases, previous studies were mainly conducted by Japanese, European, and American 
researchers on non-native people with fewer types of diseases.

In this study, there were fewer ILD cases, and the situation was the same in each subgroup; therefore, the sample size 
should be increased for further validation and research. In addition, this study, as a cross-sectional study, should be 
further followed up, and the relationship between KL-6 and ILD activity, efficacy, and prognosis should be observed.

Conclusion
KL-6, as an easy-to-perform, inexpensive, reproducible, and minimally invasive biomarker, is of great significance to the 
diagnosis of ILDs. Serum KL-6 level can be used to diagnose ILDs, with high sensitivity, specificity, and accuracy. The 
subgroup analysis on ILDs showed that KL-6 level was the lowest in the sarcoidosis group, followed by the mechanical 
pneumonia group.
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