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Abstract
Introduction: The role of Carcinoembryonic Antigen (CEA) as a prognostic marker after colorectal
cancer resection with a curative intent is well understood. However, CEA is not a sensitive or specific
test for the initial diagnosis of colorectal cancer. Despite this, there has been an increase in the use of
CEA testing in the primary care setting for patients with no formal diagnosis of cancer.
Aim: Our study aims to determine whether CEA testing within primary care setting is beneficial or
justified.
Materials and Methods: A retrospective review of all patients who had a serum CEA test sent to our
trust laboratory from the primary care setting was performed. Patient records were then analyzed
to determine whether CEA testing triggered a referral to the hospital and resulted in a diagnosis of
cancer.
Results: A total of 314 patients had a serum CEA checked by their General practitioners during the
study period. 79% of the patients had a CEA level checked with no pre-test diagnosis of cancer. A
total of 39% PF patients were referred to secondary care with 79% of these patients having a CEA
level of less than 5 µg/ml. 12% of patients were not referred to secondary care despite an elevated
CEA level of greater than 5 µg/ml. CEA levels were elevated in only 42% of the patients who had a
subsequent diagnosis of cancer.
Conclusion: CEA should not be used in the primary care setting as a diagnostic test or to determine
whether a referral to the secondary care is indicated.
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Introduction
The incidence of colorectal cancer is increasing across the world and colorectal cancer is one
of the most common causes of cancer related death worldwide [1,2]. Early diagnosis of colorectal
cancer results in improved patient survival outcomes [3]. Hence, there is an emphasis on early
detection and treatment of colorectal cancers.
Carcinoembryonic Antigen (CEA) is a glycoprotein that is produced by columnar and goblet
cells in the normal colonic cells as well as colonic cancer cells. Higher level of CEA is secreted by
colonic cancer cells [4,5]. Elevated CEA level has been shown to be a vital prognostic marker for
colorectal cancer [6]. The role of CEA as a marker of recurrent disease, after curative colorectal
cancer resection is well established. Regular CEA monitoring has been shown to result in earlier
diagnosis of recurrences [7-9] and an increase in the treatment of recurrent disease with curative
intent [10].
There has been a lot of interest in the role of CEA in the pre-operative period. Wang et al
reported an elevated pre-operative CEA level correlated with adverse prognostic indicators like
depth of tumor invasion, lymph node metastasis and a post-operative recurrence [11]. Increased
pre-operative CEA levels were also shown to be associated with a reduced 5 year survival rate in
patients with stage II and III disease [12].
However, there is no role for CEA to be used as a screening test in the general population
for the detection of colorectal cancer as it lacks both sensitivity and specificity as a screening tool
for colorectal cancer [13,14]. It can be stipulated that measurement of CEA levels should only be
performed in the secondary care setting for patients with a known diagnosis of colorectal cancer.
However, over the last few years CEA has been increasingly used in the primary care setting,
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Chart 1: Referral Destinations of Patients Undergoing CEA Testing.

Majority of the referrals to the secondary care was to the colorectal
and gastroenterology departments (63% and 28% respectively). The
remaining 9% of patients were referred to other specialties (Chart 1).

Figure 1: Flowchart showing outcomes of patients undergoing CEA testing.

often as a screening tool, before patients are referred for further
investigation. This in turn can lead to an increase in the demand
placed on the already overstretched colorectal outpatient clinics and
possible mismanagement of those with significant symptoms but a
normal CEA level.

Median CEA in those referred to secondary care was 3 μg/ml
(IQR 1.6 to 4.7) compared to 2.2 μg/ml (IQR 1.3 to 3.25) in those
patients who were not referred to secondary care (p = 0.005) (Chart
2).

The aim of this study was to evaluate the benefit of CEA testing
within the primary care setting.

79% of patients referred to secondary care had a CEA level of less
of less than 5 µg/ml. Amongst the patients who were not referred to
secondary care, 12% of patients had a CEA level greater than 5 µg/
ml compared to 21% in those who were referred to secondary care
(p=0.43).

Materials and Methods
This retrospective review was carried out in a high-volume
colorectal cancer unit over a six-month period. The electronic records
of all patients who had a serum CEA test sent to the trust laboratory
from a primary care setting were reviewed. Data regarding patient
demographics and CEA levels was collected. Three reviewers then
analyzed the trusts electronic records to determine the proportion
of these patients referred to secondary care setting and whether a
diagnosis of colorectal or other cancers was made within a 6-month
period of the CEA being performed. A CEA level of greater than 5 μg/
ml was taken to be elevated.

Cancer Diagnosis
A total of 12 (5%) patients had a new diagnosis of cancer during
our study period. Out of these, 10 patients were in the group referred
to secondary care and 2 patients were in the group who had remained
within the primary care setting after their CEA test.
CEA levels were elevated (>5 μg/ml) in 42% of the patients who
were diagnosed with cancer.
There were 8 patients diagnosed with colorectal cancers [median
CEA 6.25 μg/ml (IQR 2.325 to 33.775)] and 4 patients diagnosed with
other cancers [median CEA 2.95μg/ml (IQR 2.425 to 17.85)].

Statistical analysis was carried out by using SPSS software version
17. Continuous variables were expressed as a median with an inter
quartile range. Mann Whitney U and Chi Squared tests were carried
out to determine statistical significance with a P value of less than 0.05
being considered statistically significant.

Median CEA in those diagnosed with cancer in the total study
population was 4.5 μg/ml (IQR 2.35 to 30.075). In comparison,
median CEA of patients in whom a diagnosis of cancer was not
established was 2.3 μg/ml (IQR 1.3 to 3.7) (p = 0.198).

Results
314 patients had a serum CEA checked via the primary care
setting in the study period. 134 (43%) patients were male and the
median age of patients tested was 68 years (range 55 to 78).

In the group of patients not know to have a previous cancer
diagnosis the positive predictive value, negative predictive value,
sensitivity and specificity of a cancer diagnosis when the CEA level
was greater than 5 μg/ml was 15%, 97%, 50% and 85.5% respectively.

65 (21%) of the patients undergoing a CEA level had a pre-existing
diagnosis of cancer. Of these, 35 (11%) patients were known to have
colorectal cancer and were undergoing active follow up within the
Trust. This subset of 65 patients was therefore excluded from our
study (Figure 1).

Discussion
CEA is the most recognized tumor marker for colorectal cancer
and its role in the follow up of patients undergoing curative resection
for colorectal cancer is well established [15,16]. However, since its
discovery in the 1960s, there has been an interest in the role of CEA
as a screening tool for colorectal cancer.

Referrals
Amongst 249 patients, 98 (39%) were referred to secondary care
following the result of their CEA test. The remaining 151 (61%)
patients remained under primary care.
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of the study, it was difficult to ascertain pertinent patient information,
for example smoking status that could have influenced the CEA levels.
Additionally, limited information was available regarding the patient
symptoms that initiated the CEA tests and whether these should have
led to a secondary care referral despite the result of the CEA test.

Conclusion
This is the first study looking at role of CEA testing in a primary
care setting and we conclude that CEA testing in the primary care
setting is not indicated in patients with no previous diagnosis of
cancer and should not be relied upon to determine their further care.
Furthermore we recommend that labs remove CEA from the test
panels available to primary care.
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