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ABSTRACT

A high serum CEA is associated with a number of malignancies, including colorectal, breast, gastric and
pancreatic cancers. Many studies have shown that increased preoperative serum CEA levels are associated
with an increased risk of recurrence and a poor prognosis and the prognostic effect of the serum CEA level
is independent of the tumor node-metastasis stage.

Aim of the study: To evaluate the detection rate of early recurrent disease by serial CEA measurements
versus other diagnostic modalities in patients after curative resection of colorectal cancer, as part of
postoperative surveillance.

Material and methods: In this study, we prospectively evaluated colorectal cancer patients who were
diagnosed and operated between January 1st 2012 and December 31st 2014 in the Surgical Department of
Oncology and Surgery in UHC “Mother Teresa”, Tirana. These patients underwent specified follow-up
protocol that included: physical examination, including checking for tumor recurrence at wound sites;
carcinoembryonic antigen (CEA) testing every 3 months for the first year and then every 6 months; chest
radiography every 6 months for 2 years; and colon evaluation (colonoscopy), annually for the first year and
then every 3 years if the colon was free of neoplasm. Recurrence was defined as either radiologic or
pathologic evidence of tumor in the follow-up period. We compared the detection rate of early recurrent
disease by serial CEA measurements versus other diagnostic modalities in patients after curative resection
of colorectal cancer.

Results: In the evaluation of CEA detection rate versus other diagnostic modalities, we noticed a
difference for a better detection rate in comparison with CT scans (33.3% vs. 23.8%; P=.747), colonoscopy
(33.3% v.s. 14.2%; P=.308), Chest X-ray (33.3% vs. 9.5%; P=.159) and physical findings (33.3% v.s.
9.5%; P=.159). These differences were not statistically significant.

Conclusions: Intensive monitoring of colorectal cancer recurrence for both patient with early stages and
patients with advanced stages with measurement of CEA appears to be cost-effective and superior to other
diagnostic modalities.
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INTRODUCTION

Carcinoembryonic antigen (CEA) is
an acknowledged member of
immunoglobulin super family, with a role as
an intracellular adhesion molecule. A high
serum CEA is associated with a number of

malignancies, including colorectal, breast,
gastric and pancreatic cancers. Many studies
have shown that increased preoperative
serum CEA levels are associated with an
increased risk of recurrence and a poor
prognosis and the prognostic effect of the
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serum CEA level is independent of the
tumor node-metastasis stage (Park et al,
2006; Huh et al., 2010; Yakabe et al., 2010).
A multiplicity of studies carried out over the
last 30 years have addressed the prognostic
impact of CEA levels at initial presentation
in patients with CRC. ™ Although these
different studies varied with respect to the
specific CEA assay used, cut-off point for
CEA, number of patients included, follow-
up period and whether or not adjuvant
chemotherapy was used, almost all
concluded that elevated preoperative CEA
levels were associated with adverse
outcome. Indeed, several of these studies
showed that CEA was an independent
prognostic factor and, importantly, predicted
gJ]utcome in patients with stage 11 disease. *
Aim of the study

To evaluate the detection rate of

early recurrent disease by serial CEA
measurements  versus other diagnostic
modalities in patients after curative

resection of colorectal cancer, as part of
postoperative surveillance.

MATERIALS AND METHODS

In this study, we prospectively
evaluated colorectal cancer patients who
were diagnosed and operated between
January 1st 2012 and December 31st 2014
in the Surgical Department of Oncology and
Surgery in UHC “Mother Teresa”, Tirana.
According to the inclusion criteria, 109
patients with diagnosis of colorectal cancer
after surgical treatment for this disease were
recruited to the study. The excluding criteria
consisted of patients with other benign
conditions that influence in the CA 19-9
and/or CEA values (4 cases), patients who
underwent surgery for recurrent disease (2
cases), patients with TNM stage 1V disease
(13 cases) and patients who were not
present according to the timely protocol
used (3 cases). The median age was 64
years (varying from 44 to 83 years) and
53% were female. After applying the
inclusion and exclusion criteria, the study
population consisted of 87 cases.

These patients underwent specified
follow-up protocol that included: physical
examination, including checking for tumor
recurrence at wound sites;
carcinoembryonic antigen (CEA) testing
every 3 months for the first year and then
every 6 months; chest radiography every 6
months for 2 years; and colon evaluation
(colonoscopy), annually for the first year
and then every 3 years if the colon was free
of neoplasm. Computed tomography (CT)
scans of the abdomen were at the discretion
of the treating physician for symptoms,
physical findings, or increased CEA values.
Recurrence was defined as either radiologic
or pathologic evidence of tumor in the
follow-up period. We compared the
detection rate of early recurrent disease by
serial CEA measurements versus other
diagnostic modalities in patients after
curative resection of colorectal cancer.

Patient data was obtained through
the medical registry and review of medical
records by a single investigator. The
variables evaluated included age, gender,
and TNM stage.

According to the values of CEA,
CEA value < 5 ng/mL was recognized as
negative and these patients constituted CEA
Group 1. The patients with a CEA value >5
ng/ mL were considered as CEA Group 2.

TNM stages and histological grades
were noted according to histological reports.
Patients with a TNM Stage | and IIA
classified as Group A (early stage group),
TNM stage 1IB and |11 patients constituted
Group B (advanced stage group).

Statistical analysis

The chi-square test has been used for
evaluating the association between two
categorical variables. The null hypothesis
asserts the independence of the variables
taken into consideration. Univariate and
multivariate statistical methodologies were
used to determine significant prognostic
factors for overall survival.

RESULTS
Eighty-seven colon cancer patients
were included in the trial. There were 53
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patients with early-stage (stage | and I1A)
and 34 patients with late-stage (stage 11B
and I11) colon cancer (13 patients were stage
IV at primary surgery and are excluded
from all subsequent analyses). Recurrence
was noted in a total of 21 patients (24.1%)
of which 9 had early-stage colon cancer, and
12 had late-stage disease (Table 1).

Table 1: The early recurrence rate according to the stage of
the disease

The methods of detection of first
recurrence in early-and late-stage colon
cancer were carcinoembryonic antigen
(CEA) testing, chest radiography every,
colon evaluation (colonoscopy), physical
findings, computed tomography (CT) scans
of the abdomen and “other” (Table 2). The
difference between the detection rate in
early stage versus late stage colon cancer
patients was not significant for all the

TNM Stage Cases n (%) | Early Recurrence n (%) methods used, even for CEA testing
Stage | and IIA | 53/87 (60.9%) 9/87 (10.3%) _
Stage I1b and I11 | 34/87 (39.1%) 12/87 (13.8%) (P=0.668).
Total 87 (100%) 21/87 (24.1%)
Table 2: The methods of detection of first recurrence in early- versus late-stage colon cancer
Method used Recurrence detection rate | Early stage (n=9) | Advanced stage (n=12) | P value

CEA 7/21 (33.3%) 2/9 (22.2%) 5/12 (41.6%) 0.668
CT scans 5/21 (23.8%) 2/9 (22.2%) 3/12 (25.0%) NS
Colonoscopy 3/21 (14.2) 1/9 (11.1%) 2/12 (16.6%) NS
Chest X-ray 2/21 (9.5%) 1/9 (11.1%) 1/12 (8.3%) NS
Physical findings 2/21 (9.5%) 1/9 (11.1%) 1/12 (8.3%) NS

In the evaluation of CEA detection
rate versus other diagnostic modalities, we
noticed a difference for a better detection
rate in comparison with CT scans (33.3%
vs. 23.8%; P=.747), colonoscopy (33.3% vs.
14.2%; P=.308), Chest X-ray (33.3% vs.
9.5%; P=.159) and physical findings (33.3%
vs. 9.5%; P=.159). These differences were
not statistically significant.

Detection of first recurrence in early- versus late-
IEar\ystage
B Advanced
g | Stage
ll% 11% 11%
ii
(Tscans ~ Colonoscopy  Chest X-ray Physical findings

Figure 1: Detection of first recurrence in early- versus late-
stage

We also found CEA to be more
effective in detection of recurrences for

advanced stage disease as compared with
other methods used: CT scans (41.6% vs.
25.0%; P=.637), colonoscopy (41.6% vs.
16.6%; P=.411), Chest X-ray (41.6% vs.
8.3%; P=.196) and physical findings (41.6%
vs. 8.3%; P=.196).

DISCUSSION

In comparison with other diagnostic
modalities available, measurement of CEA
series seems to be more sensitive in the
early detection of the disease recurrence. *°
B Thus, in an extensive study prospectively
compared colectomy under laparoscopic
assistance with open colectomy in CRC
patients, measurements of CEA were
superior to other diagnostic modalities for
both patients with early stages (Stage | and
stage I1A) and patients with advanced stages
(stage 11B and stage 111) disease. For the 537
patients in the early stages, 29.1% of the
CEA unveiled the first recurrence, versus
23.6% by CT scanner, with 12.7% and 7.3%
colonoscopy with radiography. For the 254
patients in the advanced stages of the
disease, 37.4% of the CEA unveiled the first
recurrence, 26.4% CT scan, chest X-ray and

colonoscopy 12.1% and 8.8% respectively.
[13]
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In our study we also found CEA to
be more effective in detection of recurrences
for advanced stage disease as compared
with other methods used: CT scans (41.6%
vs. 25.0%; P=.637), colonoscopy (41.6% vs.
16.6%; P=.411), Chest X-ray (41.6% vs.
8.3%; P=.196) and physical findings (41.6%
vs. 8.3%; P=.196).

The difference between modalities in
monitoring the disease recurrence was
notable for but without statistical
significance. Intensive monitoring after
surgery also curative appears to be cost-
effective. 1%

Current  guidelines  from  the
American Society of Colon and Rectal
Surgeons (ASCRS) ™®recommend at a
minimum that colon cancer patients resected
for cure should have CEA levels drawn
every 4 months for 2 vyears and a
colonoscopy performed at 1 year after
surgery. Maximum recommendations from
American Society of Clinical Oncology
(ASCO), *and National Comprehensive
Cancer Network (NCCN) [ advise that
CEA levels should be drawn every 3 months
for 2 years and then twice yearly until 5
years after surgery.

In our study, CEA elevation was the
single most common test identifying
recurrence, and CEA was equally effective
in detecting recurrence in early- and late-
stage disease. One third of the patients who
went on to curative secondary surgery in the
COST trial were diagnosed  with
colonoscopy within the first 2 years with the
same benefits for early- and late-stage
disease patients.

In regard to the role of CT of the
chest and abdomen, this type of imaging
was not advised as part of the ASCRS
guidelines ™% but was advised in both the
ASCO M and NCCN I guidelines. Based
on our data, the emphasis on lung imaging
is appropriate, but the role of CT of the
abdomen is less certain. It is noteworthy that
with this approach 23.6% of the recurrences
occurred in the lungs. Given that patients
with isolated lung metastases often
experience excellent 5-year survival rates

(27% to 41%), “*?M it is recommended that
patients undergo some manner of chest
imaging as part of their postoperative
surveillance approach. Whether annual CT
of the chest is superior to a twice yearly
CXR cannot be resolved at this juncture.

CONCLUSION

Intensive monitoring of colorectal
cancer recurrence for both patients with
early stages and patients with advanced
stages with measurement of CEA appears to
be cost-effective and superior to other
diagnostic modalities.
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