Original paper

Clinical importance of serum CEA and CA-19-9
levels in oesophagogastric junction adenocarcinomas

Ozlem Zeliha Sert?, Hilmi Bozkurt?, Tolga Olmez3, Emre Aray*, Orhan Uzun®, Selcuk Gulmez?,
Aziz Serkan Senger®, Mustafa Duman®, Erdal Polat®

Department of General Surgery, University of Health Sciences, Haydarpasa Education and Research Hospital, Istanbul, Turkey
’Department of General Surgery, University of Health Sciences, Haseki Education and Research Hospital, Istanbul, Turkey
*Department of Gastrointestinal Surgery, University of Health Sciences, Adana City Education and Research Hospital, Adana,
Turkey

“Department of General Surgery, University of Health Sciences, Kutahya Evliya Celebi High Education and Research Hospital,
Kutahya, Turkey

*Department of Gastrointestinal Surgery, University of Health Sciences, Kartal Kosuyolu High Education and Research Hospital,
Istanbul, Turkey

Gastroenterology Rev 2021; 16 (3): 240-247
DOI: https://doi.org/10.5114/pg.2020.101911

Key words: adenocarcinoma, oesophagogastric junction, prognosis, survival, tumour markers.

Address for correspondence: Ozlem Zeliha Sert MD, Department of General Surgery, University of Health Sciences, Haydarpasa Education
and Research Hospital, Istanbul, Turkey, e-mail: drzozlemsert@gmail.com

Abstract

Introduction: In recent years, the incidence of gastroesophageal junction tumors has increased rapidly in worldwide.

Aim: To evaluate pretreatment serum carcinoembryonic antigen (CEA) and carbohydrate antigen (CA) 19-9 in oesophago-
gastric junction (OGJ) adenocarcinomas regarding clinicopathologic characteristics and overall survival.

Material and methods: Patients undergoing curative surgery diagnosed with OGJ adenocarcinoma in the gastrointestinal
surgery clinic between 2007 and 2019 were included in the study retrospectively. Kaplan Meier and Log Rank tests were per-
formed in survival analyses. Logistic regression analysis was performed to state the independent variables affecting survival.

Results: The mean age of the 70 patients included in the study was 59.78 +10.49 (31-76) years. Serum CEA and CA 19-9
were high in 19 (27.1%) patients. CEA > 5 ng/ml was found to be statistically significant in patients receiving neoadjuvant
chemotherapy (NAC) and in patients with a high number of positive lymph nodes (N +) (p = 0.041 and p = 0.042, respectively).
CA 19-9 positivity was statistically higher in patients with lymphovascular invasion (LVI) and diabetes mellitus (DM) (p = 0.042
and p = 0.012, respectively). The age and N+ findings of the patients in the CA 19-9-positive group were statistically significant
compared to the patients in the CA 19-9-negative group (p = 0.039 and p = 0.007, respectively). Overall survival rates of 1-3
and 5 years were statistically significantly lower in patients who were CA 19-9 positive (p = 0.016). For patients in whom both
tumour markers were positive, the N+ mean value was statistically significantly higher (p = 0.001).

Conclusions: In our study, a significant relationship was found in terms of overall survival and serum CA 19-9 in OGJ adeno-
carcinoma, and it was associated with both tumour markers being positive and the mean N+ value.

Tumour markers are proteins, glycoproteins, or oth-
er materials produced by tumour cells and anticores
exposed to these materials. Tumour markers are used
in cancer screening, cancer prognosis, and disease pro-
gression. Serum CEA is a glycoprotein that plays a part

Introduction

In recent years, the incidence of gastroesophageal
junction tumours has increased rapidly throughout the
world [1]. Moreover, in a recent review, oesophagogas-

tric junction cancers were reported to have a mortali-
ty rate of 85%, so screening is vital for precaution of
oesophagogastric junction tumours. Also, the 5-year
overall survival rate in oesophagogastric junction (OGJ)
tumours ranges from 23 to 38% [2, 3].

in cell adhesion [4]. CA 19-9 is a glycolipid antigen and
also a ligand for E-selectin. Both markers have been
found in colorectal cancers [5]. Serum CEA and CA-19-9
are the most used markers, despite there is not any
specific tumour markers for OGJ tumours [6].
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Preoperative CEA and CA 19-9 elevation and progno-
sis in stomach cancer have been shown in some studies
[7, 8]. A powerful serum tumour marker will help to de-
velop the clinical management of OGJ adenocarcinoma.
Nevertheless, several studies in the literature have eval-
uated the clinical usefulness of serum tumour markers
in OGJ adenocarcinomas [1, 9, 10].

Aim

Our intention here is to depict the association be-
tween the elevation of serum CEA and CA 19-9 in clin-
icopathologic features and survival in OGJ adenocarci-
noma.

Material and mthods

In the present, retrospectively designed study, the
data of patients who were operated in the gastrointes-
tinal surgery clinic due to OGJ adenocarcinoma were
examined. Approval was granted by the Ethics Commit-
tee of the hospital in which the study was conducted
(N0:2019.7/40-256). At the same time, the study was
carried out in line with the ethical standards of the Hel-
sinki Declaration (revised in 2013). Patient files in the
hospital archive from 2007 to April 2019 were exam-
ined. Patients aged 18 years or older, diagnosed with
0GJ adenocarcinoma, and undergoing elective surgery
were included. Patients who had acute pancreatitis and
other cancer types were excluded because CEA and CA
19-9 are elevated in other cancer types and acute pan-
creatitis. Survival data of all patients were obtained,
and curative surgical resection was performed in all pa-
tients. The staging of the patients was performed us-
ing oesophagogastroscopy, high-resolution thorax, and
whole abdomen computed tomography (CT) and posi-
tron emission scintigraphy (PET). Also, the decision re-
garding neoadjuvant chemotherapy (NAC) was made by
the multidisciplinary team. The staging of the patients
was made according to the 7t edition of the IUCC clas-
sification. Demographic features: sex, age, medical his-
tory of the patients, smoking, body mass index (BMI),
and American Society of Anaesthesiologists (ASA) score
were recorded. In addition, the presence of (NAC), lym-
phovascular invasion (LVI), perineural invasion (PNI),
positive lymph node number (N +), tumour differentia-
tion, and tumour diameter were recorded. OGJ adeno-
carcinomas were classified according to Siewert classifi-
cation [11]. Surgical resection was performed according
to the 4" edition of the Japanese Guidelines [12].

Serum CEA and CA 19-9 were examined at diagno-
sis, and cut-off values were determined as 5 ng/ml for
serum CEA and 37 U/ml for serum CA 19-9 in view of
previous studies [1, 13]. Patients were followed up until
death or until May 2020, whichever occurred first.

Statistical analysis

SPSS (Statistical Package for the Social Sciences)
23.0 was performed for statistical analysis of the data.
Categorical variables were briefed as numbers and per-
centages, and mean and standard deviation (median
and minimum-maximum where necessary) in contin-
uous variables. Pearson’s y? test statistics were per-
formed to compare categorical variables. Shapiro-Wilk
test was applied to depict whether the parameters in
the study demonstrate normal dispersion. In comparing
the continuous measurements between the groups, the
distributions were checked and the independent Stu-
dent’s t-test was performed for the parameters with
normal dispersion, and Mann-Whitney U test for the
parameters without normal dispersion. Kaplan-Meier
analysis and Log Rank tests were performed in surviv-
al analyses. The logistic regression test was applied to
determine the independent variables affecting survival.
The statistical significance level was assumed at 0.05
in all tests.

Results

The mean age of the 70 patients who took part in
the study was 59.78 +10.49 (31-76) years. Fifty-three
of the 70 patients were male and 17 were female. Thir-
ty-eight (54.3%) of those diagnosed with OGJ adenocar-
cinoma were suitable for Siewert Il and 32 (45.7%) for
Siewert lll classification. The median serum CEA was 2.8
ng/ml (0-313), and CA 19-9 was 12.5 U/ml (0.8-1700).
Serum CEA and CA were 19-9 high in 19 (27.1%)
of 70 patients. In our study, the value range with CEA
> 5 was between 6 and 313 and the CA 19-9 > 37 value
range was between 40 and 1028. Both tumour markers
were high in 8 (11.4%) patients. The mean diameter
of the tumour was 4.89 +2.41 (0.8-15) cm. The clinical
stage of most patients was stage Il and stage Ill (90%).
The follow-up period of the patients ranged from 1 to
110 months, with a mean 30.6 months. Along the fol-
low-up period, 31 (44.2%) patients were observed to
die due to cancer-related reasons.

The relationship between clinicopathological prop-
erties and serum CEA and CA 19-9 positivity (= 5,
> 37, respectively) is shown in Table I. The patients
were grouped in two ways as < 5 (negative) and > 5
(positive), according to serum CEA value. As a result of
the examination, the age, sex, tumour depth (T), clini-
cal stage, tumour differentiation, LVI, PNI, tumour type,
presence of smoking, diabetes mellitus (DM), chronic
obstructive pulmonary disease (COPD), perioperative
immunonutrition, coronary artery disease (CAD), ASA
score, survival, age, N+, tumour diameter, BMI values,
and differences between CEA groups were not statisti-
cally significant (p > 0.05).
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Table I. The association between clinicopathological characteristics of patients and serum CEA and CA 19-9

Parameter N CEA P-value CA 19-9 P-value
<5 >5 <37 > 37
(n=51) (n=19) (n=51) (n=19)
Age [years]:
< 60 33 27 (52.9) 6 (31.6) 0.111 30 (58.8) 3 (15.8) 0.001
> 60 37 24 (47.1) 13 (68.4) 21 (412) 16 (84.2)
Sex:
Female 17 13 (25.5) 4(21.1) 0.482 10 (19.6) 7 (36.8) 0.135
Male 53 38 (74.5) 15 (78.9) 41 (80.4) 12 (63.2)
Stage (TNM):
1 6 5(9.8) 1(5.3) 0.584 5(9.8) 1(5.3) 0.068
2 24 19 (37.3) 5(26.3) 21 (41.2) 3 (15.8)
3 39 26 (51.0) 13 (68.4) 25 (49.0) 14 (73.7)
4 1 1(2.0) 0 (0.0) 0 (0.0) 1(5.3)
Lymphovascular invasion (LVI):
No 24 20 (39.2) 4(21.) 0.155 21 (412) 3(15.8) 0.047
Yes 46 31 (60.8) 15 (78.9) 30 (58.8) 16 (84.2)
Perineural invasion (PNI):
No 16 12 (23.5) 4(21.) 0.826 13 (25.5) 3(15.8) 0390
Yes 54 39 (76.5) 15 (78.9) 38 (74.5) 16 (84.2)
Diabetes mellitus (DM):
No 60 44 (86.3) 16 (84.2) 0.826 47 (92.2) 13 (68.4) 0.012
Yes 10 7 (13.7) 3(15.8) 4(7.8) 6 (31.6)
Chronic obstructive pulmonary disease (COPD):
No 49 35 (68.6) 14 (73.7) 0.681 39 (76.5) 10 (52.6) 0.053
Yes 21 16 (31.4) 5(26.3) 12 (23.5) 9 (47.4)
Coronary artery disease (CAD):
No 42 32 (62.7) 10 (52.6) 0.442 34 (66.7) 8(42.1) 0.062
Yes 28 19 37.3) 9 (47.4) 17 (33.3) 11 (57.9)
ASA score:
1 3 3(5.9) 0 (0.0) 0.617 3(5.9) 0 (0.0) 0.082
2 20 15 (29.4) 5(26.3) 18 (35.3) 2 (10.5)
3 46 32 (62.7) 14 (73.7) 29 (56.9) 17 (89.5)
4 1 1(2.0) 0 (0.0) 1(2.0) 1(1.4)
Neoadjuvant chemotherapy (NAC):
No 43 35 (68.6) 8 (42.1) 0.041 33 (64.7) 10 (52.6) 0.356
Yes 27 16 (31.4) 11 (57.9) 18 (35.3) 9 (47.4)
Survival:
Mortality 31 20 (39.2) 11 (57.9) 0.162 19 37.3) 12 (63.2) 0.048
Alive 39 31 (60.8) 8 (42.1) 32 (62.7) 7 (36.8)
Age 70 59.54 £10.44 60.42 +10.87 0.760 58.21 £11.45 64.00 +5.63 0.039
N+ 70 4.62 £5.88 9.42 £10.0 0.042 4.39 +5.94 10.05 +£9.55 0.007
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Table Il. The mean overall survival time of OGJ adenocarcinomas

Parameter Mean 1-year 3-year 5-year
H 0, H 0, H 0,
Mean SD 95% confidence interval (Cl) survival (%) survival (%) survival (%)
Predictive
Lower limit Upper limit
Survival 51.07 6.89 37.55 64.59 774 48.5 354

Table I1l. Overall survival rates of patients and survival rates between CEA groups

CEA Mean 1-year 3-year 5-year
H 0, H 0, 1 0,
Predictive SD 95 % confidence interval (Cl) survival (%) survival (%) survival (%)
mean
Lower limit Upper limit
<5 60.18 8.27 43.96 76.39 69.7 53.1 39.8
>5 30.75 6.26 18.47 43.03 72.0 33.7 16.8

P-value 0.200

Table IV. The association between survival and CA 19-9

CA 19-9 Mean 1-year 3-year 5-year
H 0, H 0, 1 0,
Predictive SD 95% Confidence Interval (Cl) survival (%) survival (%) survival (%)
mean
Lower limit Upper limit

<37 54.60 8.07 38.78 70.41 80.5 56.1 351
>37 27.26 7.60 12.36 42.16 49.7 26.6 26.6
P-value 0.016

CEA > 5 ng/ml was found to be statistically signif-
icant in patients receiving NAC and in patients with
N+ (p = 0.041, p = 0.042, respectively). In the study,
the parameters of the patients were examined in two
groups as serum CA 19-9 value < 37 (negative) and
> 37 (positive). As a result of the examination, patients’
sex, tumour depth (T), clinical stage, tumour differentia-
tion, PNI, tumour type, smoking presence, COPD, periop-
erative immunonutrition, CAD, ASA score, N+, tumour
diameter and BMI values and differences between CA
19-9 groups were not statistically significant (p > 0.05).
The CA 19-9 positivity rate was found to be statistically
significantly higher in patients aged 60 years and older
(p = 0.001).

CA 19-9 positivity was statistically higher in pa-
tients with LVI and diabetes DM (p = 0.042 and p =
0.012, respectively). The mortality rate was statistical-
ly slightly higher in the group with negative CA 19-9
(p = 0.048). The age and N+ findings of the patients in
the CA 19-9-positive group were statistically significant
compared to the patients in the CA 19-9-negative group
(p = 0.039 and p = 0.007, respectively).

The estimated mean survival rates of the patients
in this study are given in Table Il. Accordingly, while the
overall survival was determined as 51.07 +6.89 months,

the 1 year survival rate was 77.4%, 3-year survival rate
was 48.5%, and 5-year survival rate was 35.4%. In
Table Ill, comparisons of patients with overall survival
rate and survival rates between CEA groups are given.
The differences between the two groups were not sta-
tistically meaningful.

The 1-year survival rate of those who were CA 19-9
negative was 80.5%, the 3-year survival rate was 56.1%,
and the 5-year survival rate was 35.1% (Table IV).
The 1-year survival rate of patients who were CA 19-9
positive was 49.7%, 3-year survival was 26.6%, and the
5-year survival rate was 26.6%. Overall survival rates of
1-3 and 5 years were statistically significantly lower in
patients who were CA 19-9 positive (p = 0.016) (Figure 1).

In multivariate logistic regression analysis, we aimed
to examine the independent risk factors affecting the
study group by taking the survival effect of the patients
as the dependent variable. As a result of the logistic
regression analysis, the parameters of tumour diameter
(OR = 0.605), LVI presence (OR = 0.280), and PNI pres-
ence (OR = 0.123) were shown to be an independent
risk factor (p = 0.001, p = 0.022, p = 0.009, respectively)
(Table V).

In Table VI, when both tumour markers were posi-
tive and only one tumour marker was positive, patient

Gastroenterology Review 2021; 16 (3)
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0 Table V. Multivariate analysis of the relationship
’ between patients’ characteristics and overall survival
Parameter Univariate Multivariate
0.8 P-value HR (95% Cl) P-value
Age:
T 061 <60 0.767 1.000 0.767
E > 60 0.867 (0.337-2.232)
w
£ Sex:
S 04+
Female 0.388 1.000 0.393
Male 0.611 (0.197-1.894)
—_
0.2 7 Size of tumour < 0.001 0.605 (0.446-0.821) 0.001
CEA:
oA <5 0.163 1.000 0.166
T T T T T T T =25 0.469 (0.161-1.368)
0 20 40 60 80 100 120 CA19-9:
Follow-up [month]
<37 0.052 1.000 0.057
Cal9-9 group B ——
<37 >37 =+ < 37-censored > 37-censored >37 0.346 (0.116-1.032)
Figure 1. The association between survival and Stage (TNM):
CA 19-9 in OGJ adenocarcinomas 1 0.248 1.000 0.714
o 2 0.578 (0.381-1.243) 0.652
characteristics were compared, and the rate of CA 19-9
e . L 3 0.670 (0.393-1.127) 0.588
positivity was found to be statistically significantly >
slightly elevated in women only (p = 0.011). The ratio of 4 0.702 (0:471-1.184) 0.691
DM (p = 0.046) and CAD presence (p = 0.032) was sta- Lymphovascular invasion:
tistically significantly higher in patients with both posi- No 0.017 1.000 0.022
tive tumour r.n_arkers. In patients who had both _turnour Ves 0.280 (0.094-0.834)
markers positive, the N+ mean value was statistically oot -
significantly higher (p = 0.001). erineura’ lvasion:
No 0.002 1.000 0.009
Discussion Yes 0.123 (0.025-0.595)

Many studies with large series have examined
pretreatment serum CEA and CA 19-9 to estimate the
prognosis of stomach cancer. Also, several studies have
examined the relation of these tumour markers with
prognosis and clinicopathology of OGJ adeno cancers.
In these studies, OGJ adenocarcinomas and OGJ squa-
mous cell cancers (SCC) were generally evaluated to-
gether [1, 10, 13, 14].

In our study, the relationship between preoperative
serum CEA and CA 19-9 positivity and overall survival in
patients who underwent only curative resection diag-
nosed with OGJ adenocarcinoma was examined, as well
as the relationship between the patients’ clinicopatholog-
ical features and tumour markers. As a result of clinico-
pathological examinations, a significant relationship was
shown between the number of patients receiving NAC
and the elevation of CEA and N+, while a statistically sig-
nificant difference was seen between CA 19-9 positivity
in patients over 60 years of age. In addition, the ratio of
LVI and DM was statistically higher in those with a high

Gastroenterology Review 2021; 16 (3)

CA 19-9 value. Again, those with CA 19-9 elevation were
older and the N+ ratio was higher. Unlike our study, in
a study involving 1075 series gastric cancer cases, a sig-
nificant association was found between CEA and LVI[15].

Scarpa et al. [9] reported that the incidence of in-
creased serum CA 19-9 in OGJ cancers was 12.3%, while
in our study this rate was 27.1% for both tumour mark-
ers and was similar to that of another study (22.4%) [15].

Similar to the 211 series two-centre retrospective
study, it was found in the present study that the CA
19-9-positive group had 1-3- and 5-year overall survival
that was significantly lower than the -negative group
[1]. Conversly, the mortality rate of the group with
a negative CA 19-9 was higher than that of the positive
group. On the other hand, in the same study, they did
not investigate deeply the relationship between serum
CEA and CA 19-9 with the clinicopathological features
of the patients.
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Table VI. Background characteristics in the groups who were double positive and single positive for CEA and CA 19-9

Parameter CEA+/CA 19-9+* CEA+/CA 19-9-** CEA-/CA 19-9+***
(n=28) (n=11) (n=11)
Age < 60 0 6 3
> 60 8 5 8
P-value 0.005 0.592 0.150
Sex Female 1 3 6
Male 7 8 5
P-value 0.409 0.801 0.011
Stage (TNM) 1 0 1 1
2 0 5 3
3 8 5 6
4 0 0 1
P-value 0.066 0.823 0.135
Lymphovascular invasion No 1 3 2
Yes 7 8 9
P-value 0.168 0.436 0.220
Perineural invasion No 2 2 1
Yes 6 9 10
P-value 0.878 0.688 0.236
Chronic obstructive No 5 9 5
pulmonary disease (COPD) Ves 3 ) 6
P-value 0.623 0.352 0.053
Peroperative No 2 4 4
immunonutrition Ve 6 7 7
P-value 0.357 0.789 0.789
Diabetes mellitus (DM) No 5 11 8
Yes 3 0 3
P-value 0.046 0.140 0.180
Coronary artery disease No 2 8 6
(EAD) Yes 6 3 5
P-value 0.032 0.348 0.688
Neoadjuvant chemotherapy No 3 5 7
) Yes 5 6 4
P-value 0.140 0.236 0.870
Mean + SD Mean + SD Mean + SD
Age 65.87 +3.60 56.45 £12.75 62.63 £6.57
P-value 0.081 0.254 0.330
N 36.75 +19.77 25.18 +10.34 28.72 +11.82
P-value 0.074 0.233 0.863
N+ 16.25 £11.25 4.45 +5.18 5.54 +4.74
P-value 0.001 0.720 0.672
Size of tumour [cm] 5.27 +2.27 5.63 +2.82 4.78 +1.53
P-value 0.541 0.386 0.685

*p: CEA+/CA 19-9+, **p: CEA+/CA 19-9—, ***p: CEA—/CA 19-9+.

Gastroenterology Review 2021; 16 (3)
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In our study, when the risk factors affecting overall
survival were investigated, we revealed that tumour di-
ameter, LVI, and PNI presence were independent risk fac-
tors affecting survival. However, we depicted that serum
CEA is not an independent risk factor affecting survival.

On the other hand, in this study, we revealed that
there is a significant association with CA19-9 positivity
and female gender. In the study conducted by Wada
et al. [6] it was demonstrated that there was a signifi-
cant relationship between CEA positivity and male gen-
der. In addition, in our study, the presence of DM and
CAD was statistically higher in the group in which both
tumour markers were positive. Also, a positive corre-
lation was resulted between N+ and the rate of both
tumour markers being positive.

In the present study, although no statistically sig-
nificant association was found between CEA positivity
and survival, the mean survival rates and 5-year surviv-
al rates of CEA-positive patients were lower than those
of CEA-negative patients. A large meta-analysis high-
lighted that high CEA before treatment was associated
with poor prognosis and almost twice the mortality [7].
Similarly, a meta-analysis involving 11,408 gastric can-
cers reported that high CA 19-9 was associated with
poor prognosis [16]. In a study examining the serum
CEA and CA 19-9 in stomach cancer in our country, an
association with the elevation of these tumour mark-
ers and the stage of gastric cancer was found [17]. Al-
though the elevation of CEA and CA 19-9 was higher
in stage Il OGJ adenocarcinoma, no statistical signifi-
cance was found in the present study. Chen et al. de-
picted that serum tumour markers used to predict OG)
adenocarcinoma in OGJ malignancies were examined
and showed that high CEA, CA 19-9, and CA 72-4 are
associated with OGJ adenocarcinoma rather than OG)
SCC[18]. In a recent study, it was reported that high
CEA and CA 19-9 before treatment in OGJ adenocarci-
noma related to treatment failure and decreased over-
all survival [19].

Several limitations to this study should be noted.
First of all, our study was designed retrospectively, and
it was a small-scale and single-centre study. In addition,
the data of patients included in the Siewert | classifi-
cation were not available in this study. Moreover, the
data of cancer-specific survival and disease-free surviv-
al times were not available. Prospective, randomised,
multicentre studies are needed to examine the effects
of serum CEA and CA 19-9 in OGJ adenocarcinoma on
prognosis and disease-free survival.

Conclusions

A significant association was found between serum
CA 19-9 positivity and OGJ adenocarcinoma. Moreover,

Gastroenterology Review 2021; 16 (3)

in patients with both tumour markers positive, the N+
mean value was higher. At the same time, we have
shown that tumour diameter, LVI, and PNI are inde-
pendent risk factors that affect survival in OGJ adeno-
carcinoma.
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