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1. Abstract
1.1. Background: Even after curative surgery, the prognosis for 
patients with localised pancreatic cancer is still poor. The most of-
ten utilised serum-based tumour marker for the detection and mon-
itoring of pancreatic cancer is Carcinoembryonic Antigen (CEA).

1.2. Objective: To investigate the use of Carcinoembryonic Anti-
gen (CEA) as prognostic factors in localized pancreatic adenocar-
cinoma patients. 

1.3. Materials and Methods: The clinicopathological data of 50 
patients with localized pancreatic adenocarcinoma who were treat-
ed in General Surgery Department of Hayatabad Medical Complex 
between August 2016 and July 2021 were retrospectively analyz-
ed. The relationships between serum Carcinoembryonic Antigen 
(CEA) levels and survival were analyzed. The cut-off values for 
serum CEA level was 5 ng/mL. 

1.4. Results: Tumor localizations in group 1 were: 15(60%) tumors 
in the head of pancreas while 10(40%) in the tail of the pancreas, in 
group2: 14(56%) tumors found in the head & 11(44%) tumors in 
the tail of the pancreas respectively (P=0.671). The initial ECOG 
score in group 1 was 0 in 15(60%) and 1-2 in 10(40%), while in 
group 2 the score was 0 in 17(68%) and 1-2 in 8(32%) respectively 
(P=0.811). Size of tumor were larger in group 2 (3.5±1.3 cm) as 
compared to group1 (3.1±0.9 cm) P=0.005. The median follow-up 
period was 2.6 years. In total, 35(70%) patients died by the time of 
the final analysis. The median overall survival of the group1 was 
16.1 months (range, 12.2-19.9 months) months and group2 was 

10.2 months. (Range 7.5-12.9 months) respectively (P=0.003). 

1.5. Conclusion: Pretreatment elevated CEA level using the stand-
ard diagnostic cutoff-value contributed significant prognostic in-
formation on localized pancreatic adenocarcinoma patients. Other 
potential biomarkers that could be useful for screening, diagnos-
ing, and predicting treatment responses needs to be further investi-
gated and compared to CEA.

2. Introduction
Pancreatic cancer is a highly malignant tumor in the digestive sys-
tem, with its incidence progressively increasing in recent years 
[1, 2]. Due to the lack of specific clinical symptoms in its early 
stages, localized pancreatic cancer is often confirmed in its ad-
vanced stage. Pancreatic cancer patients have a mean survival of 
6-8 months and a 5-year survival rate of less than 5% [3, 4]. Ear-
ly diagnosis and appropriate therapies based on the prognosis are 
essential to increase the survival rate among localized pancreatic 
cancer patients. Some tumor related antigens can be used to diag-
nose localized pancreatic adenocarcinoma and reflect its possible 
progression [5].

Carcinoembryonic antigen (CEA) is the most commonly used 
tumor marker for gastrointestinal malignancies. It was originally 
developed for pancreatic cancer and was used throughout 1970-
1980 before the advancement of CA 19-9 [6, 7]. Considering its 
background and usefulness in gastrointestinal malignancies, CEA 
might be useful in predicting localized pancreatic cancer, but less 
is known about the association between pretreatment CEA level 
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and the prognosis of pancreatic cancer. The potential of CEA as 
prognostic factors has not been yet deter-mined [8].

In this study, we included patients with localized pancreatic adeno-
carcinoma and analyzed the factors associated with survival to de-
termine the utility of pretreatment CEA in assessing the prognosis 
of patients with localized pancreatic adenocarcinoma.

3. Material and Methods
We reviewed the medical records of patients diagnosed with lo-
calized pancreatic cancer at General Surgery Department of 
Hayatabad Medical Complex Peshawar from August 2016 to July 
2021. All patients were histologically diagnosed with localized 
pancreatic adenocarcinoma and underwent surgical resection. The 
level of CEA were evaluated before treatment. Included patients 
were stratified into 2 groups in regard to their preoperative CEA 
level. Group 1: (Normal CEA level group, CEA level <5ng/ml), 
Group 2: (Elevated CEA level ≥5ng/ml). 

Patients referred from other hospitals after receiving treatment, 
refused treatment and those having other malignancies were ex-
cluded from the study. The clinical variables used in this study 
were sex, age, hypertension, diabetes mellitus, Eastern Coopera-
tive Oncology Group (ECOG), stage, location of tumor, size of 
tumor, albumin, total bilirubin, CEA level and treatment modality. 

The standard diagnostic cutoff values for CEA was used 5 ng/mL. 
Whipple procedure were performed in 35(70%) cases while the 
remaining 15(30%) cases underwent distal pancreatectomy. All 
tumors were classified as resectable localized pancreatic cancer. 
The Institutional Review Board approved this study for human re-
search at Hayatabad Medical Complex Peshawar. Statistical anal-
ysis was done using SPSS software version 27.0. Values of P≤0.05 

were considered statistically significant for all statistical analyses.

4. Results 
Total 50 patients were included in this study. Included patients 
were stratified into 2 groups (25 patients in each group) in regard 
to their preoperative CEA level. Group 1: (Normal CEA level 
group, CEA level value <5ng/ml), Group 2: (Elevated CEA level 
group ≥5ng/ml)

There were 14(56%) males and 11(44%) females in group 1 and 
16(64%) male & 9(36%) females in group 2. Age ranged between 
30-80 years with a mean / median age of 55 years. 

Tumor localizations in group 1 were: 15(60%) tumors in the head 
of pancreas while 10(40%) in the tail of the pancreas, in group2: 
14(56%) tumors found in the head & 11(44%) tumors in the tail of 
the pancreas respectively (P=0.671). 

The initial ECOG score in group 1 was 0 in 15(60%) and 1-2 in 
10(40%), while in group 2 the score was 0 in 17(68%) and 1-2 in 
8(32%) respectively (P=0.811). Size of tumor were larger in group 
2 (3.5±1.3 cm) as compared to group1 (3.1±0.9 cm) P=0.005. The 
median follow-up period was 2.6 years. In total, 35(70%) patients 
died by the time of the final analysis. The median overall survival 
of the group1 was 16.1 months (range, 12.2-19.9 months) months 
and group2 was 10.2 months. (Range 7.5-12.9 months) respective-
ly (P=0.003) (Table 1).

The association between survival and the parameters of sex, age, 
ECOG, location of tumor, size of tumor, level of CEA were ana-
lyzed by univariate analysis, which showed that ECOG (1 and 2), 
tumor stage, location of tumor (body & tail), size of tumor (>3 
cm) and CEA (>5 ng/mL) were significantly associated with poor 
overall survival.

Table 1: Comparison between Both Groups

  Group 1 Group 2 P value
Gender

Male 14 (56%) 16 (64%) 0.851Female 11 (44%) 9 (36%)
Tumor location

Head of pancreas 15 (60%) 14 (56%) 0.922Tail of pancreas 10 (40%) 11 (44%)
ECOG

0 15(60%) 17 (68%) 0.8112-Jan 10 (40%) 8 (32%)
Size of tumor

Median tumor size 3.0±0.9 cm 3.5±1.3 cm 0.005  Overall survival rate  
Median survival 16.1 months 10.2 months 0.003

5. Discussion
Carcinoembryonic antigen (CEA) was first isolated from human 
colorectal cancer (CRC) tissue in 1965 by Gold and Freedman [9]. 
CEA has also been used in pancreatic cancer, but its sensitivity 
and specificity are too low to be used as a diagnostic biomarker. 
Instead, a preoperative combination of CEA and CA 19-9 has been 
used to predict the resectability of localized pancreatic cancer [10, 
11]. Moreover, a few studies suggested that pretreatment CEA was 

associated with poor treatment outcomes [12-14]. However, these 
studies included a small number of patients, a specific tumor stage, 
a specific treatment modality, or applied a wide range of cut-off 
values. To determine whether CEA can be generally applicable 
prognostic markers of localized pancreatic cancer, the use of this 
biomarker should be tested in a large number of patients with var-
ious stages of pancreatic cancer [15]. Pancreatic adenocarcinoma 
is an aggressive tumor with a poor prognosis. In addition, patients 
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with pancreatic cancer are often diagnosed with metastatic disease 
or are at an in-operable status. Even though treatment plans are 
devised based on the stage of the tumor, the patient’s condition, 
and several other clinical factors, not all patients benefit from con-
ventional anti-cancer treatment. Studies have evaluated the effica-
cy of various tumor markers for improved prediction of treatment 
responses, risk of cancer progression, and medical costs in pancre-
atic cancer. The most widely used tumor markers for pancreatic 
cancer are CA 19-9 and CEA [16, 17].

In this study, we analyzed 50 patients diagnosed with localized 
pancreatic adenocarcinoma. The standard diagnostic cutoff values 
of CEA was used. All patients received surgery. In the elevated 
CEA level group, tumor size was larger than that of the normal 
CEA level group, and CEA level showed a positive correlation 
with tumor stages. In addition, our results showed that pretreat-
ment CEA level was significantly associated with overall survival 
regardless of stages. 

Association between CEA and colon cancer is well known, but 
CEA has also been reported as a prognostic marker in variety of 
other cancers such as breast cancer, cervix cancer and lung cancer 
[18]. In our study, CEA proved to be a potential prognostic mark-
er of localized pancreatic adenocarcinoma. A few other studies 
showed an association between CEA and metastasis ability. CEA 
is expressed on the cell surface and functions in cellular adhe-
sion.19 Therefore, malignant cells may aggravate and metastasize 
with increased CEA expressions. Recently, several cancer vac-
cines targeting CEA have been developed and they may improve 
treatment outcomes in localized pancreatic cancer patients with 
elevated CEA [20].

6. Conclusion 
Patients with localised pancreatic adenocarcinoma who had pre-
treatment increased CEA levels using the conventional diagnostic 
cutoff value had significant prognostic information. Further re-
search and comparisons with other possible biomarkers that could 
be helpful for diagnosing, screening, and predicting treatment out-
comes are required.

7. Limitations 
One of our main limitation is a single center tertiary care hospital, 
and a small cohort of patients. Further studies are needed with a 
larger cohort and multiple tertiary care centers to establish whether 
CEA has a predictive value in regards to treatment modalities.
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