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Serum Carcinoembryonic Antigen Level Predicts Cancer-
Specific Outcomes of Resected Non-Small Cell Lung 
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Abstract

Background: It has been well accepted that the prognosis of non-
small cell lung cancer (NSCLC) patients with interstitial pneumonia 
(IP) is significantly poor. However, there are only a few studies that 
indicated the prognostic factors, especially tumor markers, among 
NSCLC patients with IP.

Methods: Forty-one NSCLC patients with IP who underwent sur-
gery at our institution were included. Patients died of other diseases 
including postoperative acute exacerbation (AE) of IP were excluded. 
Univariate and multivariate analyses were calculated by the Cox pro-
portional hazards regression model.

Results: The 5-year cancer-specific survival of overall and stage I 
patients were 37.4% and 39.2%, respectively. The 5-year cancer-spe-
cific survival of patients with high serum carcinoembryonic antigen 
(CEA) level was 9.4%, while that with normal serum CEA level was 
55.6%. However, serum cytokeratin-19 fragment (CYFRA 21-1) and 
squamous cell carcinoma-related antigen (SCC) levels were not as-
sociated with patients’ survival. Furthermore, serum CEA level was 
significantly associated with poorer cancer-specific survival in uni-
variate and multivariate analyses.

Conclusions: This study demonstrated that serum CEA level might 
serve as an efficient prognostic indicator after surgery in NSCLC with 
IP.

Keywords: Interstitial pneumonia; Non-small cell lung cancer; Tu-
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Introduction

It has been well accepted that lung resection has been shown 
to be associated with high postoperative morbidity and mortal-
ity in non-small cell lung cancer (NSCLC) patients with inter-
stitial pneumonias (IP) [1-3]. The acute exacerbation (AE) of 
IP after lung resection is most important comorbidity and is 
associated with mortality rates [1-3]. Sato et al examined the 
incidence, risk factors, and mortality rate of AE from 1,763 pa-
tients from 61 Japanese institutions [2]. They reported that AE 
occurred in 9.3% of patients, with a mortality rate of 43.9%. In 
addition to postoperative AE occurrence, it has been reported 
that the long-term survival of NSCLC patients with IP is poor 
[2].

With regard to the long-term survival of NSCLC patients 
with IP after surgery, there are only a few studies that found 
the factors associated with the long-term cancer-specific sur-
vival of these patients. Sato et al also analyzed data from 1,763 
NSCLC patients with IP, and they demonstrated that the surgi-
cal procedure (wedge resection vs. lobectomy) and a predicted 
percent vital capacity (%VC) less than 80% were associated 
with survival of NSCLC patients with IP [4]. Recently, Kob-
ayashi et al [5] reported that the Glasgow prognostic score 
(GPS), which uses serum C-reactive protein (CRP) and albu-
min levels, is an independent prognostic factor of survival in 
NSCLC patients with IP undergoing surgical resection.

Many previous studies reported the prognostic signifi-
cance of serum tumor markers, including serum carcinoem-
bryonic antigen (CEA) [6, 7], cytokeratin-19 fragment (CY-
FRA 21-1) [8, 9] and squamous cell carcinoma-related antigen 
(SCC) levels [10] in NSCLC undergoing surgical resection. 
To our knowledge, however, there are no previous studies that 
evaluated the prognostic significance of serum tumor markers 
in NSCLC patients with IP. Therefore, in the present study, 
we examined the prognostic significance of preoperative se-
rum CEA, CYFRA 21-1 and SCC levels in NSCLC patients 
with IP.

Patients and Methods

This retrospective study examined the records of a sequential 
series of 41 patients with NSCLC with IP between January, 
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2000 and December, 2014 in our hospital. This retrospective 
study was approved by Medical Ethics Committee of our hos-
pital. There were 31 men and 10 women (median age: 71 years 
old). The patients with died of other disease, including AE of 
IP, were excluded. The diagnosis of IP was confirmed based on 
a combination of clinical and radiological findings according 
to the clinical criteria proposed by the Japanese Respiratory 
Society [11]. Briefly, the definition of IP was made based on 
a clinical history of a specific form of chronic, progressive, 
fibrosing interstitial pneumonia that was observed on radio-
logical imaging, and it required the exclusion of other forms 
of interstitial pneumonia, including medication or systematic 
disease. The patients were categorized into two groups accord-
ing to their radiological appearance on a computed tomogra-
phy (CT) scan: 1) A usual interstitial pneumonia (UIP) pat-
tern, characterized by the presence of basal-dominant reticular 
opacities and the predominantly basal and subpleural distribu-
tion of honeycomb lesions, with equally sized cystic lesions of 
2 - 10 mm in diameter with a thick wall. 2) A non-UIP pattern, 
characterized by the presence of basal-predominant ground 
glass opacities and infiltrative shadows inconsistent with a 
pattern of UIP. All patients received preoperative chest CT, 
brain magnetic resonance imaging (MRI) and positron emis-
sion tomography computed tomography-computed tomogra-
phy (PETCT). Complete serum CEA, serum CYFRA21-1 and 
SCC levels of each patient were applied before surgery. Based 
on manufacturer recommendation, the following cut-offs for 
serum marker levels were used: CEA 5.0 ng/mL, CYFA21-
1 2.3 ng/mL and SCC 1.5 ng/mL. All patients in this study 
were staged according to the TNM classification of the Union 
for International Cancer Control (the eighth edition) [12]. No 
patients underwent adjuvant chemotherapy because of a great 
risk of a critical adverse event. Follow-up information was col-
lected directly from the outpatient clinic records or from fam-
ily contact.

Overall cancer-specific survival time was calculated as the 
interval between surgery and death or last clinical evaluation. 
Cancer-specific survival was estimated by the Kaplan-Meier 
method and compared using the Log-rank test for univariate 
analysis. The hazard ratio (HR) and the 95% confidence inter-
vals (CIs) were estimated using the Cox proportional hazard 
model, and the multivariate Cox model was developed using 
stepwise regression (backward selection) to adjust for poten-
tial confounding factors. P values of less than 0.05 were con-
sidered statistically significant. JMP (SAS Institute Inc., Cary, 
NC, USA) was used for all analyses.

Results

The clinical characteristics of patients were shown in Table 
1. Among these patients, 35 patients who received lobectomy 
also underwent systemic mediastinal lymph nodes dissection, 
however those received sublobar resection did not undergo 
systemic mediastinal lymph nodes dissection. As shown in 
Figure 1, the overall 5-year cancer-specific survival was only 
37.4%. In patients with stage I disease, the 5-year cancer-spe-
cific survival was only 39.2%.

Table 1.  Clinical Characteristics of Patients

Number of patients
Age
  < 65 16
  ≥ 65 25
Gender
  Male 31
  Female 10
Smoking status
  Never 8
  Current/former 33
%VC
  < 80 5
  ≥ 80 36
UIP
  UIP 17
  non-UIP 24
Histology
  Adenocarcinoma 21
  Squamous cell carcinoma 14
  Others 6
Surgical procedure
  Lobectomy 35
  Sublobar resection 6
pStage
  I 30
  II - III 11
pT status
  pT1 25
  pT2-3 16
pN status
  pN0 34
  pN1-2 7
CEA
  Normal 21
  High 20
CYFRA21-1
  Normal 24
  High 17
SCC
  Normal 31
  High 10
KL-6
  Normal 22
  High 19

%VC: percentage of vital capacity; UIP: usual interstitial pneumonia; 
CEA: carcinoembryonic antigen; CYFRA21-1: cytokeratin 19 frag-
ments; SCC: squamous cell carcinoma-related antigen; KL-6: Krebs 
von den Lungen-6.
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The 5-year cancer-specific survival based on serum CEA, 
CYFRA21-1 and SCC levels were shown in Figure 2. Pa-
tients with high serum CEA level had 9.4% of survival, while 
patients with normal CEA level had 55.6% of survival (P < 
0.001, Fig. 2a). On the other hand, the cancer-specific 5-year 
survival of patients with high and normal serum CYFRA21-1 
levels was 25.7% and 51.6%, respectively. Similarly, patients 
with high and normal serum SCC levels had a 5-year survival 
of 40.0% and 43.2%, respectively. There was a trend towards 
an association between serum CYFRA21-1 or SCC level and 
cancer-specific survival but this did not reach statistical signifi-
cance (P = 0.068 and 0.061, respectively, Fig. 2b, c).

By univariate analysis, pT status and serum CEA level 
were significantly associated with the 5-year cancer-specific 
survival while serum CYFRA21-1 and SCC levels were not 
(Table 2). These two clinicopathological characteristics were 
further investigated in multivariate analysis. As also shown in 
Table 2, serum CEA level was an independent factor in predict-
ing overall postoperative cancer specific survival (P = 0.001).

Discussion

To the best of our knowledge, this is the first report to dem-
onstrate the prognostic role of serum CEA level in resected 
NSCLC patients with IP. In this study, we revealed that serum 
CEA level was an independent significant predictive factor for 
resected NSCLC patients with IP.

A multi-center study has demonstrated that resected 

NSCLC patients with IP had a poor prognosis [4]. They report-
ed that the 5-year overall survival rates were 54.2% in patients 
with pathological stage IA NSCLC with IP and 88.3% in those 
without IP [4]. Similarly, in this study, NSCLC patients with IP 
showed a poor prognosis.

The reason for poorer prognosis of NSCLC patients with 
IP has been clearly unknown in detail. The most frequently 
occurring NSCLC type in patients with IP is squamous cell 
carcinoma, whereas adenocarcinoma is the most common his-
tologic type in patients without IP [4]. Patients with squamous 
cell carcinoma were speculated to have shorter survival when 
compared to those with adenocarcinoma [13]. The high ratio 
of squamous cell carcinoma histology might be one of the rea-
sons for poor prognosis of NSCLC patients with IP, at least in 
part. Hata et al [14] found that the concomitant existence of IP 
is a risk factor for pleural invasion. They concluded that con-
comitant IP might cause underestimation of clinical staging, 
increase the chance of unexpected malignant pleurisy during 
surgery, and shorten survival time [14]. Therefore, it has been 
suggested that IP-associated NSCLC is itself a high-grade can-
cer.

Among NSCLC patients with IP, there are only a few stud-
ies that found the factors associated with the long-term cancer-
specific survival of these patients. Sato et al [4] performed the 
multi-center study and demonstrated that the surgical proce-
dure (wedge resection vs. lobectomy) and a predicted %VC 
less than 80% were associated with survival of NSCLC patients 
with IP. In the present study, we failed to find the prognostic 
significance of the surgical procedure and %VC although we 
did not calculate the predicted postoperative %VC. The reason 
for this discrepancy might be the small number of patients in 
this series. Furthermore, in this series, the numbers of patients 
who had %VC less than 80% and received sublobar resection 
were only 5 and 6, respectively. Therefore, there might be a 
patients’ selection bias.

Among previous studies that examined the survival of 
patients with IP after undergoing NSCLC resection [4, 5, 15-
17], they examined the prognostic roles of clinicopathologi-
cal factors, including Krebs von den Lungen-6 (KL-6), but not 
tumor markers. Therefore, in the present study, we examined 
the prognostic significance of serum tumor markers, and found 
that serum CEA level might serve as an efficient prognostic 
indicator after surgery in NSCLC with IP. On the other hand, 
there was a trend towards an association between serum CY-
FRA21-1 or SCC levels and cancer-specific survival but this 
did not reach statistical significance. Although the number of 

Figure 1. Overall postoperative cancer-specific survival of patients.

Figure 2. Postoperative cancer-specific survival of patients based on serum CEA (a), CYFRA21-1 (b) and SCC (c) levels.
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patients in this series is very small, we believe that the statisti-
cal prognostic significance of serum CEA level is meaning-
ful. Many studies investigated the associations between serum 
CEA levels and the survival of NSCLC patients. Two system-
atic reviews showed that serum CEA level carried prognos-
tic and predictive information on the risk of death of NSCLC 
patients [6, 7]. Although underlining mechanism of the prog-
nostic roles of CEA has been unknown in detail, CEA is a cell 
adhesion molecule associated with poor clinical outcomes, 
which is proposed to result from a variety of mechanisms, in-
cluding promotion of invasion, dissemination, metastasis and 
immune suppression [18]. Therefore, NSCLC with IP and high 
serum CEA level might be more aggressive cancer, thereby 
worsening their prognosis and increasing the potential for the 
tumor to recur. Apart from NSCLC, it was reported that serum 
CEA level is elevated in approximately half of patients with IP 
and is correlated with disease severity [19]. Therefore, there 
is a possibility that IP-associated NSCLC had another differ-
ent mechanism for high serum CEA level when compared to 
NSCLC without IP [19].

Our study had several limitations. It was a single-center, 
retrospective study with a relatively small sample size. The 
small samples sometimes affect statistical accuracy. Further-
more, pathological TNM staging in our series was poorer 
because patients received sublobar resection did not undergo 
systemic mediastinal lymph nodes dissection. Thus, conclu-
sions from the present study may have a bias, indicating that 
multi-center studies are needed.

Conclusions

To the best of our knowledge, this is the first report to demon-

strate the prognostic role of serum CEA level in patients with 
resected NSCLC with IP.
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