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Abstract: Non-small cell lung cancer (NSCLC), which account for the most of lung carcinoma, is sometimes difficult 
to differentiate from benign lung diseases presented with nodular shadow in imaging scan. There is a need to find 
another non-invasive way to diagnosis early-stage NSCLC. To examine the potential diagnostic value of SCC, CFYRA 
21-1 and CEA for the differentiation of early-stage NCSCL from benign lung diseases, we analyzed serum levels of tu-
mor markers in 278 patients, including 248 patients with NSCLC and 30 patients with benign lung diseases. These 
benign lung diseases were presented with evidence of a high likelihood of having lung cancer. After surgical opera-
tion, diagnosis of lung cancer and benign lung disease were confirmed by histological examination. Preoperative 
tumor marker levels were quantified. Mann-Whitney U test was used to compare median levels of SCC, CFYRA 21-1 
and CEA between the benign group and lung cancer group. Analysis of variance results were used for differences 
between different clinical stages of NSCLC. ROC was used to evaluate the diagnostic value of tumor markers. The 
median levels of Cyfra21-1, SCC and CEA were much higher in NSCLC than those in benign lung diseases. And we 
found that the mean levels of tumor marker were higher in advanced stage of NSCLC. The combination of tumor 
markers resulted in a higher sensitivity (91.3%) and a lower specificity (86.7%). In conclusion, the combination of 
positive SCC, positive CEA and positive Cyfra21-1 appear to be helpful in distinguishing early-stage NSCLC from 
benign lung disease which presented with suspicious pulmonary masses.
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Introduction

Lung carcinoma is one of the most leading 
death prevailing cancers worldwide [1, 2]. 
NSCLC account for 85% in lung cancer, includ-
ing type of squamous cell carcinoma (SCC), 
adenocarcinoma (AC), large cell carcinoma 
(LCC) and others. Most patients, by the time of 
diagnosis, were within advanced stages and 
therefore lost the best opportunity to be cured.

Nowadays, low dose of CT is used in patients 
who are highly suspicious of having lung carci-
noma, and possess high sensitive to help to 
find and identify early-stage lung carcinoma 
[3-5]. However, the specificity of CT in lung car-
cinoma diagnosis is poor [6, 7]. There is a need 

to find another way to diagnosis early-stage 
lung carcinoma, especially NSCLC.

Tumor markers are widely used in lung carcino-
ma management such as diagnosis, the evalua-
tion of treatment effectiveness, and monitoring 
the recurrence after therapy. Carcinoembryonic 
antigen (CEA), cytokeratin 19 fragments (CYFRA 
21-1) and squamous cell carcinoma antigen 
(SCC) are commonly recommended in NSCLC 
management [8-11]. But, because of their low 
sensitivity, they have not been generally recom-
mended as a tool for the early screening of lung 
carcinoma. However, the sensitivity of tumor 
markers is dependent on the prevalence rates 
of lung cancer. In patient populations with high 
prevalence rates of lung cancer, the sensitivity 
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of the tumor marker should demonstrate a high 
score. Additionally, there is little report about 
cut-off levels of tumor markers based on 
patients presented with evidence of a high like-
lihood of having lung carcinoma.

In our study, we examined the potential diag-
nostic value of SCC, Cyfra21-1 and CEA for the 
differentiation of early-stage NCSCL from vari-
ous benign lung diseases. These diseases 
showed nodular shadow or lesion and were dif-
ficult to distinguish from lung carcinoma based 
on imaging scan.

Materials and methods

Ethics statement

The study was approved by the Human 
Research Ethics Committee of the Cancer 
Institute and Hospital, Chinese Academy of 
Medical Sciences and Peking Union Medical 
College, and written informed consent was pro-
vided by all patients.

ing from patients in 2 hours. Serum CYFRA 21-1 
and CEA levels were detected with a Cyfra21-1 
and CEA test kit (Roche Diagnostics Corp, 
China) using a cobas e601 analyzer. Serum 
SCC levels was detected with a SCC test kit 
(Abbott Diagnostics Corp, China) using a 
ARCHITECT i2000 analyzer. 

Statistical analysis

Study analysis included information regarding 
tumor marker levels as a continuous and 
dichotomous variable (we used cut-off levels 
calculated from ROC curve, < 2.54 ng/mL or ≥ 
2.54 ng/mL for CYFRA 21-1, < 2.13 ng/mL or ≥ 
2.13 ng/mL for CEA, < 0.95 ng/mL or ≥ 0.95 
ng/mL for SCC). As the tumor marker levels 
were not normally distributed, the results of the 
tumor marker level were reported as median. 
The association between pairs of variables was 
assessed with spearman correlation coeffi-
cients. Mann-Whitney U test was used to com-
pare median levels of SCC, CFYRA 21-1 and 
CEA between the benign group and NSCLC 

Table 1. Characteristics of subjects

NSCLC  
(n = 278)

Benign lung 
disease  
(n = 30)

Gender
    Male 152 (54.7%) 8 (26.7%)
    Female 126 (45.3%) 22 (73.3%)
Age, Years   
    Median 63 50
    Range 42-82 32-64
Smoking history
    Yes 204 (73.4%) 19 (63.3%)
    Never 74 (26.6%) 11 (36.7%)
Stage
    I 96 (34.5%)
    II 156 (56.1%)
    III 26 (9.4%)
Histology
    Adenocarcinoma 206 (74.1%)
    Squamous cell carcinoma 66 (23.7%)
    Adenosquamous carcinoma 6 (2.2%)
Characteristics of benign lung disease 
    Benign sarcoidosis 12 (40%)
    Pulmonary tuberculosis 4 (13.3%)
    Organizing pneumonia 6 (20%)
    Lymphadenitis 6 (20%)
    Hamartoma 2 (6.7%)

Patients

Between January 2012 and June 
2013, 278 newly diagnosed and 
previously untreated early-stage 
NSCLC patients and 30 benign lung 
diseases patients were enrolled. 
These patients were all diagnosed 
by histological examination after 
surgical operation in the Department 
of Thoracic Surgery, Cancer Institute 
and Hospital, Chinese Academy of 
Medical Sciences (CAMS). Diagnosis 
of malignant disease was confirmed 
pathologically and classified accord-
ing to World Health Organization 
(WHO) 2013 classification and UICC 
guidelines of TNM classification, 
respectively. Benign diseases were 
also diagnosed based on each diag-
nostic criterion. Benign diseases 
with nodular shadow or lesion which 
were difficult to distinguish from 
lung cancer were included. Before 
surgical operation, all patients were 
highly suspected with lung cancer 
based on CT scan.  

Detection of tumor markers

All the serum samples (pre-treat-
ment) were detected upon collect-
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group. Analysis of variance 
results were used for differ-
ences between different clini-
cal stages of NSCLC. P values 
< 0.05 were considered sta-
tistically significant. We used 
ROC curve to calculate cut-off 
levels to evaluate the diagnos-
tic value of tumor markers. 
Statistical analysis was car-
ried out using SPSS (Statistical 
Package for the Social Sci- 
ences) 21.0 software.

Results

Patient characteristics

The characteristics of 278 
NSCLC patients and 30 
patients with benign disease 
were listed in Table 1. Median 
age in NSCLC patients was 63 
(range: 42-82) years old. 
Median age in benign lung dis-
ease patients was 50 (range: 
32-64) years old. There are 
204 patients (73.4%) having 
smoking history and 74 

Table 2. Median tumor marker levels in patients
Benign lung disease NSCLC Statistic test

CEA ( ng/ml, Median, range) 1.13, 0.48-2.97 2.54, 0.20-67.55 P = 0.000
Cyfra21-1 (ng/ml, Median, range) 1.96, 0.96-2.52 3.01, 0.73-68.99 P = 0.000
SCC (ng/ml, Median, range) 0.70, 0.40-1.00 0.90, 0.2-12.90 P = 0.000
Mann-Whitney U test was used to compare median level of Cyfra21-1, SCC and CEA between the benign group and NSCLC 
group. P values < 0.05 were considered statistically significant. 

Table 3. Mean tumor marker levels were higher in advanced stage of NSCLC
Stage

ANOVA
I II III

CEA (ng/ml, Mean ± SD) 2.47 ± 1.85 4.78 ± 9.04 11.05 ± 14.06 P = 0.004
Cyfra21-1 (ng/ml, Mean ± SD) 2.73 ± 1.34 3.67 ± 2.06 14.35 ± 17.44 P = 0.000
SCC (ng/ml, Mean ± SD) 0.95 ± 0.40 1.21 ± 1.04 2.69 ± 3.56 P = 0.000
Analysis of variance results for differences between groups; P values < 0.05 were considered statistically significant.

Figure 1. Area under the receiver operating characteristic curve values used 
for predicting NSCLC.

Table 4. Results of the ROC analysis
AUC Cut-off (ng/ml) P-value

CEA 0.834 2.13 < 0.01
Cyfra21-1 0.797 2.54 < 0.01
SCC 0.711 0.95 < 0.05

patients (26.6%) never smoking in NSCLC 
group. And there are 19 patients (63.3%) hav-
ing smoking history and 11 patients (36.7%) 
never smoking in benign lung disease group. Of 
NSCLC patients, 96 patients (34.5%) were 
stage I, 156 patients (56.1%) were stage II, 26 
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patients (9.4%) were stage III. Because only the 
operable patients were enrolled, there were no 
stage IV patients in this study. Two hundred and 
six patients (74.1%) had adenocarcinoma, 66 
patients (23.7%) had squamous cell carcinoma, 
6 patients (2.2%) had ASC (adenosquamous 
carcinoma of the lung). Benign lung diseases 
included benign arcoidosis (n = 12), Pulmonary 
tuberculosis (n = 4), organizing pneumonia (n = 
6), lymphadenitis (n = 6) and Hamartoma (n = 
2).

Median tumor marker levels were higher in 
patients with NSCLC compared with those with 
benign lung disease 

The median levels of Cyfra21-1, SCC and CEA in 
benign and lung cancer patients were shown in 
Table 2 (Median, range of CEA in NSCLC: 2.54, 
0.20-67.55 ng/mL, Median, range of CEA 21-1 
in benign lung diseases: 1.13, 0.48-2.97 ng/
mL, Median, range of Cyfra21-1 in NSCLC: 
3.01, 0.73-68.99 ng/mL, Median, range of 
Cyfra21-1 in benign lung disease: 1.96, 0.96-
2.52 ng/ml, Median, range of SCC in NSCLC: 
0.90, 0.2-12.90 ng/mL, Median, range of SCC 
in benign lung disease: 0.70, 0.40-1.00 ng/
mL). Cyfra21-1, SCC and CEA levels in NSCLC 
patients were clearly higher than those in 
patients with benign lung disease (Mann-
Whitney U test, P < 0.01). 

Mean tumor marker levels were higher in ad-
vanced stage of NSCLC

The average levels of Cyfra21-1, SCC and CEA 
in different histology of NSCLC were shown in 
Table 3 (average score ± SD of CEA in stage I: 
2.47 ± 1.85 ng/mL, average score ± SD of CEA 
in stage II: 4.78 ± 9.04 ng/mL, average score ± 
SD of CEA in stage III: 11.05 ± 14.06 ng/mL; 
average score ± SD of Cyfra21-1 in stage I: 2.73 

Diagnostic value of tumor markers for differen-
tiation of early-stage NSCLC from benign lung 
disease 

Figure 1 showed the receiver operating curve 
(ROC) curves for tumor markers. Based on the 
ROC curve, cut-off values have been set for all 
the individual tumor markers (Table 4). Table 5 
showed the sensitivities, specificities of 
Cyfra21-1, SCC and CEA in the diagnosis of lung 
cancer. Sensitivity and specificity of Cyfra21-1 
for detecting malignant nodules in patients 
with NSCLC was 61.9% and 93.3% using cut-off 
level (2.54 ng/ml), respectively. Sensitivity and 
specificity of SCC for detecting malignant nod-
ules in patients with NSCLC was 46.7% and 
93.3% using cut-off level (0.95 ng/ml), respec-
tively. The sensitivity and specificity of CEA for 
detecting malignant nodules in patients with 
NSCLC was 63.3% and 93.3% using cut-off 
level (2.13 ng/ml), respectively. Then, we ana-
lyzed the sensitivity and specificity with the 
combination of positive Cyfra21-1, positive SCC 
and positive CEA at the cut-off level, this result-
ed in a lower specificity (86.7%) but in a higher 
sensitivity (91.3%) compared with Cyfra21-1, 
SCC or CEA alone.

Discussion

We evaluated the diagnosis value of Cyfra21-1, 
CEA and SCC in differentiation of early-stage 
NSCLC from benign lung disease. We found 
that tumor marker levels were higher in NSCLC 
patients than those patients with benign lung 
disease (Table 2). To evaluate the diagnostic 
value of tumor markers, we used ROC curves to 
calculate cut-off levels and AUC. We observed a 
moderate specificity (86.7%) and high sensitiv-
ity (91.3%) when combined cut-off levels of 
tumor markers were used. 

Table 5. Combination of positive CYFRA 21-1, positive SCC and 
positive CEA
Tumor marker (ng/mL) Sensitivity (%) Specificity (%)
Cyfra21-1 ≥ 2.54 61.9 93.3
CEA ≥ 2.13 63.3 93.3
SCCA ≥ 0.95 46.7 93.3
Cyfra21-1 ≥ 2.54, CEA ≥ 2.13 or SCC ≥ 0.95a 91.3 86.7
aIn the Cyfra21-1≥ 2.54, CEA ≥ 2.13 or SCC ≥ 0.95 group, positive patients were 
considered to be those having at least one marker above the cut-off level, while 
negative patients were considered to be those having all markers below the cut-off 
level.

± 1.34 ng/mL, average score 
± SD of Cyfra21-1 in stage II: 
3.67 ± 2.06 ng/mL, average 
score ± SD of Cyfra21-1 in 
stage III C: 14.35 ± 17.44 ng/
mL; average score ± SD of 
SCC in stage I: 0.95 ± 0.40 
ng/mL, average score ± SD of 
SCC in stage II: 1.21 ± 1.04 
ng/mL, average score ± SD of 
SCC in stage III: 2.69 ± 3.56 
ng/mL). 
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The prevalence rate for lung carcinoma may 
affect the diagnostic value. Cancer Institute 
and Hospital, Chinese Academy of Medical 
Sciences is a specialized oncology hospital, so 
the percentage of lung carcinoma patients is 
high among the lung disease patients, and the 
prevalence rate of lung carcinoma is higher. 
Therefore, contrast the former reports [12, 13], 
we observed a higher specificity when set the 
tumor markers at the cut-off level (Table 5). 
Although the sensitivity of each tumor markers 
at the cut-off levels for NSCLC diagnosis were 
not so high, the combination of positive SCC, 
positive CEA and Cyfra21-1 was greater than 
SCC, CEA or Cyfra21-1 alone (Table 5). 

Many studies had recommended that tumor 
markers may be helpful in diagnosing lung car-
cinoma. In these studies, healthy peoples, 
patients with obstructive respiratory diseases 
or inflammatory pulmonary diseases were used 
as controls [14-17]. However, these benign dis-
eased can be distinguished easily from lung 
carcinoma. In contrast, our study focused on 
the differentiation of lung carcinoma from 
benign lung disease suspected to have lung 
carcinoma using imaging techniques. Therefore, 
our study may more useful for the diagnostic 
differentiation of lung carcinoma, especially 
NSCLC, from benign lung diseases which is pre-
sented with evidence of a high likelihood of 
having lung carcinoma. 

Currently, CT has been used as a detection 
tool. Although its sensitivity is high, the speci-
ficity of CT in lung cancer diagnosis is poor. The 
sensitivity of dynamic CT scan for identifying a 
malignant solitary pulmonary nodule (SPN) is 
98-100% and the specificity is 54-93% [18]. In 
our study, tumor markers exhibit lower sensitiv-
ity than dynamic CT imaging, but the specificity 
is higher than that of CT scan. Therefore, imag-
ing scan combined with tumor markers might 
be helpful in distinguishing NSCLC from benign 
lung disease.

In conclusion, the combination of positive SCC, 
positive CEA and positive Cyfra21-1 appear to 
be helpful in distinguishing early-stage NSCLC 
from benign lung disease which presented with 
suspicious pulmonary masses. However, the 
cutoff level of a specific tumor marker may be 
variable in different kinds of people due to age, 
sex, nationality etc. Therefore, cutoff levels 
obtained from a single study may not fit all 

patients. Based on this consideration, more 
studies, together with other detections, are 
needed in the future to confirm this.
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