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Abstract 
We retrospectively analyzed the prognostic significance of preoperative serum 
Krebs von den Lungen-6 (KL-6) surfactant protein-D (SP-D) levels in 
non-small cell lung cancer (NSCLC) patients with interstitial pneumonia (IP). 
We enrolled 41 NSCLC patients with IP who have undergone curative sur-
gery. Prognostic significance of serum KL-6 and SP-D levels was examined. 
We found a significant relationship between serum KL-6 and SP-D levels in 
NSCLC patients with IP. However, the 5-year survival of patients with high 
serum KL-6 level was poor, whereas serum SP-D level was not related to pa-
tients’ survival. Univariate analysis revealed that there was a trend towards an 
association between serum KL-6 level and patients’ prognosis but this did not 
reach statistical significance. This might be due to small number of study pa-
tients. In conclusion, there is a possibility that serum KL-6 level is a prognos-
tic marker regardless of the presence of IP. 
 

Keywords 
Non-Small Cell Lung Cancer, Serum KL-6 and SP-D Levels, Interstitial  
Pneumonia, Prognosis 

 

1. Introduction 

Krebs von den Lungen-6 (KL-6) is a high-molecular-weight glycoprotein and 
known to be expressed in regeneration of type II pneumocytes [1] and has been 
reported to serve as a sensitive serum marker for interstitial pneumonia (IP) and 
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is now clinically used to detect the presence of IP [2] [3]. However, KL-6 was 
originally introduced as a tumor marker for lung cancer [4] and recent studies 
have implied that KL-6 can serve as a tumor marker [5]. Some previous studies 
also showed that serum KL-6 level is useful for predicting survival of non-small 
cell lung cancer (NSCLC) patients who have undergone curative surgery [6] 
[7]. 

It has not been known whether NSCLC patients with IP might have higher 
serum levels of KL-6. To our knowledge, only a few study examined the prog-
nostic significance of serum KL-6 level in NSCLC patients with IP [8] [9]. Miya-
zaki et al. [8] reported the prognostic significance of serum KL-6 levels in lung 
cancer patients with or without IP. However, the ratio of IP patients who un-
derwent surgery for NSCLC was only 20.6% (14/68) in their study population. 
Our previous study also showed the similar findings [9], but the number of pa-
tient with IP was very small (only 14 patients). 

Therefore, in the present study, we investigated the prognostic significance of 
serum KL-6 level in NSCLC patients with IP who underwent curative surgery. 
We also examined serum surfactant protein-D (SP-D) level which is also used 
clinically as a marker for IP [10]. 

2. Patients and Methods 

This retrospective study had institutional review board approval, and the need to 
obtain patient consent was waived. Consecutive NSCLC patients with IP who 
underwent surgery from 2004 to 2014 in our hospital were enrolled into the 
present retrospective study. The following patients were excluded: 1) patients 
who had not received complete resection which consisted of either a lobectomy 
or a pneumonectomy together with the regional lymph nodes dissection, 2) pa-
tients who had not examined preoperative serum KL-6 and SP-D levels, 3) pa-
tients who died of other diseases including acute exacerbation of IP after sur-
gery, and 4) patients who lost to follow-up. Forty-one consecutive resected 
NSCLC patients were enrolled into the present retrospective study. The clinico-
pathologcal factors of patients were shown in Table 1. The cut-off value of se-
rum KL-6 and SP-D was 500 U/mL and 110 ng/mL, respectively. The time in-
terval between preoperative serum KL-6 and SP-D examination and surgical re-
section was less than 2 weeks in all the patients. IPs were confirmed on the basis 
of a radiologic finding on the chest CT scan according to the clinical criteria 
proposed by the Japanese Respiratory Society, and these criteria are consistent 
with the 2011 guidelines of the American Thoracic Society [11]. Pathological (p) 
tumor-node-metastasis (TNM) staging was recorded in all patients based on the 
7th edition of the American Joint Committee on Cancer (AJCC)/Union for In-
ternational Cancer Control (UICC) classification. Follow-up information, in-
cluding cause of death, was ascertained through a review of clinic notes and di-
rect or family contact. The simple linear regression analysis was used for assess-
ing associations between serum KL-6 and SP-D levels. The disease-specific sur-
vival curves of the patients were plotted by using the Kaplan-Meier method and  
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Table 1. Clinical characteristics. 

Factors 
 

Number of patients 

Age <65 16 

 
≥65 25 

Gender Male 31 

 
Female 10 

Smoking Never 8 

 
Current/Former 33 

Histology Adenocarcinoma 21 

 
Others 20 

p Stage I 30 

 
II-III 11 

pT status pT1 25 

 
pT2 - 3 16 

pN status pN0 34 

 
pN1 - 2 7 

CEA Normal 21 

 
High 20 

KL-6 Normal 22 

 
High 19 

SP-D Normal 21 

 
High 20 

CEA: carcinoembryonic antigen, KL-6: Krebs von den Lungen-6, SP-D: surfactant protein-D. 

 
analyzed using the log-rank test. The Cox regression hazard model was used for 
univariate analysis to assess the prognostic value of serum KL-6 and SP-D levels. 
Statistical calculations were conducted with JMP (SAS Institute Inc., Cary, NC, 
USA) and values of p less than 0.05 were accepted as being significant. 

3. Results 

There were 19/41 patients with high serum KL-6 level, and 20/41 patients with 
high serum SP-D level was found. Linear regression analysis showed the signifi-
cant relationship between serum KL-6 and SP-D value (Figure 1, y = 48.653 + 
0.155x, R2 = 0.260, p < 0.01). 

The postoperative disease-specific 5-year survival rates in patients with high 
serum KL-6 level were poorer. This difference was significant (p = 0.024, Figure 
2). However, serum SP-D level was not related to patients’ survival (p = 0.297, 
Figure 3), in spite of the positive relationship between serum KL-6 and SP-D le-
vels. 

The result of univariate analysis is summarized in Table 2. The pT status (pT1 
vs. pT2 - 3) and serum CEA level (normal vs. high) were related to patients’ 
prognosis, while others were not. The association between serum KL-6 level and 
patients’ prognosis did not reach statistical significance. 
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Figure 1. Linear regression analysis showing the relationship between 
serum KL-6 and SP-D value. (y = 48.653 + 0.155x, R2 = 0.260, p < 0.01) 

 

 
Figure 2. Survival of patients based on serum KL-6 level. 

 

 
Figure 3. Survival of patients based on serum SP-D level. 

 
Table 2. Univariate analysis. 

 
Favorable Unfavorable Hazard ratio 95% CI p Value 

Age <65 ≥65 0.52 0.203 - 1207 0.13 

Gender Female Male 0.58 0.194 - 1.443 0.26 

Smoking Never Current/Former 0.58 0.168 - 1.527 0.29 

Histology Adenocarcinoma Others 0.66 0.295 - 1.458 0.31 

p Stage I II-III 0.52 0.229 - 1.278 0.15 

pT status pT1 pT2 - 3 0.43 0.195 - 0.970 0.04 

pN status pN0 pN1 - 2 0.51 0.205 - 1.544 0.21 

CEA Normal High 0.21 0.084 - 0.486 <0.01 

KL-6 Normal High 0.53 0.237 - 1.181 0.12 

SP-D Normal High 0.87 0.736 - 1.973 0.74 

CEA: carcinoembryonic antigen, KL-6: Krebs von den Lungen-6, SP-D: surfactant protein-D, CI: Confi-
dence interval. 
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4. Discussion 

Serum KL-6 level is derived from type II pneumocytes and is a well-known se-
rum marker for IP [1]. Elevated serum KL-6 has been observed in patients with 
IP [2] [3], which might reflect the number of type II pneumocytes increased by 
damaging the alveolar epithelium. Therefore, serum KL-6 level can be used to 
monitor activity of IP. 

In addition, previous studies showed that serum KL-6 level is an independent 
prognostic factor in NSCLC patients [6] [7] [8] [9]. The reason why serum KL-6 
level can serve as a prognostic biomarker in NSCLC patients who undergo cura-
tive surgery has been unknown in detail. KL-6 is classified as a MUC1 mucin 
[12] and previous studies showed a significant relationship between MUC1 ex-
pression and patients’ survival [13] [14]. Therefore, serum KL-6 level might re-
flect the degree of tumor aggressiveness, resulting poor survival. 

Taken together, serum KL-6 level can serve as a marker of activity of IP as well 
as a prognostic biomarker for NSCLC. Therefore, the evaluation of serum KL-6 
level in NSCLC patients with IP is difficult. When NSCLC patients with IP have 
high serum KL-6 level, it is difficult to distinguish whether high serum KL-6 lev-
el means as a IP marker or a tumor marker. Therefore, we examined the serum 
KL-6 level in NSCLC patients with IP. In the present study, we showed that there 
was a significant relationship between serum KL-6 and SP-D levels in NSCLC 
patients with IP. Since all our study patients have IP, this result was easy to un-
derstand.  

We also found that the 5-year survival of patients with high serum KL-6 level 
was poor, whereas serum SP-D level was not related to patients’ survival. From 
this result, it can be considered that serum KL-6 level can serve as a marker of 
activity of IP as well as a prognostic biomarker for NSCLC but SP-D might serve 
as a marker for IP only. 

However, in univariate analysis, there was a trend towards an association be-
tween serum KL-6 level and patients’ prognosis but this did not reach statistical 
significance in NSCLC patients with IP. We believe that this might be due to 
small number of patients. Therefore, there is a possibility that serum KL-6 level 
is a prognostic marker regardless of the presence of IP. As commented above, 
there were some limitations in the present study. The study was retrospective 
and the number of patients with high serum KL-6 level was small. However, we 
showed a clear tendency of the association between KL-6 and patients’ prognosis 
in NSCLC patients with IP. We believe that this result is meaningful. Therefore, 
a large cohort study will be required to confirm our results. 

5. Conclusion 

In conclusion, there is a possibility that serum KL-6 level is a prognostic marker 
for NSCLC patients regardless of the presence of IP. 
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