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Summary

Purpose: To investigate the potential diagnostic and prog-
nostic role of carcinoembryonic antigen (CEA) and carbohy-
drate antigen 19-9 (CA 19-9) serum levels in non-small cell
lung cancer (NSCLC).

Methods: One hundred consecutive patients with newly di-
agnosed primary NSCLC were included in this study (88 men
and 12 women). Blood was drawn before any kind of treat-
ment and the collected serum was processed using chemilu-
minescence in order CEA and CA 19-9 levels to be measured.

Results: No significant associations between CEA or CA
19-9 levels and any tested clinical and pathological param-
eter were detected. Moreover, CEA levels did not seem to af-
fect survival. On the other hand, patients with high CA 19-9

Introduction

Lung cancer is the primary cause of cancer-re-
lated mortality worldwide [1]. There are four main
histological types of lung cancer. Squamous cell car-
cinoma, adenocarcinoma and large cell carcinoma
form the group of non-small cell lung carcinomas
(NSCLCs), into which most cases fall, whereas small
cell lung carcinomas constitute a different category

values (=37 IU/ml) (median survival: 8 months) had a short-
er overall survival than patients with low CA 19-9 values
(<37 IU/ml) (median survival: 13 months) (p=0.026). How-
ever, CA 19-9 levels did not remain an independent prognos-
tic factor in the multivariate survival analysis (p=0.114).

Conclusion: CEA and CA 19-9 serum levels do not seem
to have any diagnostic role in NSCLC. With regard to their
prognostic role, CEA values do not seem to affect the prog-
nosis in NSCLC. However, high CA 19-9 values are associ-
ated with worse prognosis.

Key words: carbohydrate antigen 19-9 (CA 19-9), carci-
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[2,3]. Although no biomarker has been included in
surveillance guidelines yet, there are a number of
biomarkers that have been tested in NSCLC provid-
ing promising results regarding diagnosis and/or
prognosis of this disease [4]. Our aim was to inves-
tigate the potential diagnostic and prognostic role
of CEA and CA 19-9 serum levels in NSCLC.
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Methods

Patients

One hundred consecutive patients with newly di-
agnosed primary NSCLC were included in this study
[88 men and 12 women, mean age + SD: 68.4 years +
10.8, median age (range): 70 years (36-92)]. No patient
had received any treatment previously. We reviewed
their medical records in order to gather data about the
following parameters: age, gender, smoking habits,
alcohol consumption, ECOG performance status, his-
tological type of cancer [adenocarcinoma, squamous,
large cell or not otherwise specified (NOS)], stage (ac-
cording to the 7% edition of the TNM classification of
UICC/AJCC), T stage (T), N stage (N), presence of distant
metastases (M), histological grade, presence of lympho-
vascular invasion, inflammation, necrosis and fibrosis
and overall survival. Patients’ data are listed in Table
1. All the participants gave informed consent and the
study conformed to the Declaration of Helsinki and was
approved by the Ethics Committees of our institutes.

Measurement of CEA and CA 19-9 serum levels

Three ml of blood were drawn from each patient
and put in serum-separating tubes before the applica-
tion of any kind of treatment. Blood was allowed to clot
for at least 30 min at room temperature. Subsequently,
the serum-separating tubes were centrifuged for 15
min at 2500 rpm. The collected serum was processed
using chemiluminescence in order CEA and CA 19-9
levels to be measured within 2 hrs. The normal values
according to the used assays were <10 ng/ml for CEA
and <37 IU/ml for CA 19-9.

Statistics

Assessment of normal data distribution was done
using the Shapiro-Wilk test. T-test and Mann-Whitney
U test were used to compare two groups according to
whether values followed normal distribution or not, re-
spectively. One way analysis of variance (ANOVA) with
the Bonferroni correction and Kruskal-Wallis test were
used for comparisons among three or more groups ac-
cording to whether values followed normal distribution
or not, respectively. Correlations between two quanti-
tative variables were estimated using the Spearman’s
rank correlation coefficient.

For the assessment of overall survival, the patients
were divided into four groups, according to the levels
of CEA and CA 19-9: group 1: <25th percentile; group
2: >25th and <50th percentile; group 3: >50th and <75%
percentile; and group 4: >75% percentile. In addition,
the patients were also divided into two groups, accord-
ing to whether CEA and CA 19-9 levels were within
normal range. Overall survival was estimated using the
Kaplan-Meier method and the log-rank test was used
for the comparison of overall survival between different
groups. Cox regression analysis was performed for the
multivariate survival analysis.

All the tests were two-tailed. The results were con-
sidered statistically significant if p<0.05.

Table 1. Patient and disease characteristics

Parameter Number
Gender

Male 88

Female 12
Age, years

Mean + SD 684 years + 10.8

Median (range) 70 years (36 - 92)

<70 49

=70 51
Smoking

Yes 93

No 7
Alcohol consumption

Yes 59

No 41
Performance status

0 29

1 52

2 19
Histological type

Squamous cell carcinoma 36

Adenocarcinoma 42

Large cell carcinoma 8

Unspecified NSCLC 14
T

T1 15

T2 39

T3 24

T4 22
N

NO 9

N1 28

N2 51

N3 12
M

MO 58

M1 42
Stage

I 5

11 21

111 32

v 42
Histological grade

I 11

II 41

II1 48
Lymphovascular invasion

Yes 27

No 73
Inflammation

Yes 14

No 86
Necrosis

Yes 37

No 63
Fibrosis

Yes 11

No 89
Survival

Alive 4

Dead 96

Mean + SD 15.7 months + 13.6

Median (range)
CEA serum levels

12 months (1-73)

Normal (<10 ng/ml) 70

Increased (=10 ng/ml) 30
CA 19-9 serum levels

Normal (<37 IU/ml) 76

Increased (=37 IU/ml) 24

T: primary tumor infiltration, N: infiltrated regional lymph
nodes, M: distant metastasis, CEA: carcinoembryonic antigen,
CA 19-9: carbohydrate antigen 19-9
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Results

Associations between CEA levels and various clinico-
pathological parameters

There were no significant associations be-
tween CEA levels and any tested parameter, name-
ly age (younger or older than 70 years) (p=0.890),
gender (p=0.379), smoking (p=0.962), alcohol con-
sumption (p=0.549), ECOG performance status
(p=0.952), histological type (p=0.943), T (p=0.24),
N (p=0.702), M (p=0.574), TNM stage (p=0.412),
grade (p=0.89), presence or absence of lymphovas-
cular invasion (p=1), inflammation (p=0.135), ne-
crosis (p=0.572) and fibrosis (p=0.361).

Associations between CA 19-9 levels and various clin-
icopathological parameters

No significant associations were detected
between CA 19-9 levels and any tested parame-
ter, namely age (younger or older than 70 years)
(p=0.424), gender (p=0.247), smoking (p=0.32), al-
cohol consumption (p=0.512), ECOG performance
status (p=0.743), histological type (p=0.155), T
(p=0.739), N (p=0.508), M (p=0.238), TNM stage
(p=0.443), grade (p=0.408), presence or absence
of lymphovascular invasion (p=0.404), inflam-
mation (p=0.813), necrosis (p=0.197) and fibrosis
(p=0.839).

Survival analysis according to CEA levels

CEA levels did not seem to affect survival. No
significant differences were detected regarding
overall survival either in the comparison among
the four groups according to CEA levels (p=0.450)
or in the comparison between patients with nor-
mal (<10 ng/ml) and increased CEA levels (=10 ng/
ml)(p=0.942) (Figure 1).

Survival analysis according to CA 19-9 levels

CA 19-9 levels seemed to affect survival.
Specifically, patients with high CA 19-9 levels
(>75th percentile:>34.1 IU/ml) (median survival: 9
months, SE: 1.5 months, 95% CI: 6.1-11.9 months)
had shorter overall survival than patients with low
CA 19-9 levels (<75th percentile) (median surviv-
al: 13 months, SE: 0.7 months, 95% CI: 11.7-14.3
months) (p=0.036). This finding coincided with the
shorter overall survival of patients with increased
CA 19-9 levels (=37 IU/ml) (median survival: 8
months, SE: 1.6 months, 95% CI: 4.8-11.2 months)
with that of patients with normal CA 19-9 levels
(<37 IU/ml) (median survival: 13 months, SE: 0.7
months, 95% CI: 11.7-14.3 months) (p=0.026; Fig-
ure 2). However, increased CA 19-9 levels did not
remain an independent prognostic factor in the
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Figure 1. Kaplan - Meier curves of overall survival ac-
cording to CEA serum levels.
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Figure 2. Kaplan - Meier curves of overall survival ac-
cording to CA 19-9 serum levels.

multivariate survival analysis, either with the cat-
egorization according to percentiles (p=0.114) or
with the categorization according to the presence
of normal or abnormal values (p=0.114). On the
contrary, worse performance status (p=0.04), high-
er histological grade (p=0.038) and higher stage
of disease (p=0.005) were found to be independent
prognostic factors predicting worse outcomes.

Discussion

CEA has been tested as diagnostic and prog-
nostic biomarker in NSCLC in several studies,
but with controversial results. Wang et al. [5],
Asmitananda et al. [6] and Mumbarkar et al. [7]
reported that serum CEA is higher in lung cancer
than in benign lung diseases, but it is not accu-
rate enough in differentiating lung cancer from
them. Molina et al. [8] also detected abnormal
CEA serum levels only in a portion of patients
with NSCLC (61.9%). They also reported that CEA
values are more frequently increased in stage IV
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NSCLC than in NSCLC of earlier stages, with this
difference being more apparent in adenocarcino-
mas than in squamous cell carcinomas [8]. In ad-
dition, Tomita et al. [9] and Salgia et al. [10] found
increased levels of CEA in patients with stage
III or IV disease. On the contrary, Mumbarkar et
al. [7] stated that CEA serum levels are higher in
stage II NSCLC than in NSCLC of later stages. In
addition, Lee et al. [11] suggested that CEA val-
ues in serum are increased in patients with T3
and T4 tumors, as well as in patients with N2 and
N3 tumors. However, Tomita et al. [9,12] did not
confirm this, reporting that there is no significant
difference between T3 and T4 tumors on the one
hand and T1 and T2 tumors on the other. Pollan et
al. [13], on the other hand, did not detect any dif-
ferences among tumors of different T stages, but
reported that N2 tumors are more likely to have
abnormal CEA values. Moreover, Asimtananda et
al. [6], Molina et al. [8], Lee et al. [11] and Salgia
et al. [10] found that CEA serum levels are more
likely to be elevated in adenocarcinomas in com-
parison with the other subtypes of NSCLC. On the
contrary, Pollan et al. [13] did not detect any sig-
nificant differences in CEA values among different
histological types.

With regard to its potential prognostic role,
Cai [14], Ozeki et al. [15] and Pollan et al. [13]
found that patients with NSCLC and normal CEA
serum levels have longer overall and disease-free
survival than those with abnormal CEA serum lev-
els. The worse prognosis of patients with NSCLC
and abnormal CEA values in serum was also con-
firmed by Takahashi et al. [16] and Tomita et al. [17]
Nonetheless, Tomita et al. [9] detected this worse
prognosis of patients with abnormal CEA values
only in adenocarcinomas and not in squamous
cell carcinomas, whereas Liu et al. [18] did not
detect any correlation between CEA serum levels
and overall survival in patients with NSCLC. Two
meta-analyses, conducted by Wang et al. [19] and
Zhang et al. [20], have tried to address the issue
of the potential prognostic role of CEA. They con-
cluded that the elevated serum levels of CEA are
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