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ABSTRACT

Colorectal cancers are the most common cancers of the gastrointestinal system. They rank third after prostate and lung cancer in men
and after breast and lung cancer in women. In Turkiye, colon cancer is the third most common among all cancers. In such cancer, beyond
the stage of the disease, there are many biological, molecular, genetic, and tissue-related factors that determine the prognosis. Among
these, vascular invasion, the number of affected regional lymph nodes, and the levels of preoperative carcinoembryonic antigen (CEA) are
prominent factors. In this study, we investigated the personal, clinical, tumoral, metastatic, and treatment characteristics of metastatic
colon cancer (MCC) that may be associated with long survival. This study included the data of 103 patients diagnosed with MCC who
were followed at the Medical Oncology Department of Karadeniz Technical University Faculty of Medicine between 2010 and 2016. In
univariate analyses, primary surgery (p< 0.001), targeted therapy (p= 0.01), being less than 65 years old (p=0.02), having normal CEA
levels (p=0.03), and not having elevated platelet counts (p= 0.001) were significant factors associated with prolonged survival. Multivar-
iate analysis indicated that survival was longer in patients who underwent primary surgery (p= 0.001, 95% CI: 0.07-0.52) and had nor-
mal or low platelet levels at the time of diagnosis (p= 0.001, 95% CI: 1.77-9.16), regardless of other factors. In patients diagnosed with
MCC, those who had primary tumor surgery and had normal or low platelet levels at the time of diagnosis had a better prognosis regard-
less of other factors. Therefore, prognostic factors are important in MCC, and more comprehensive studies are needed on this subject.
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INTRODUCTION However, there are numerous other prognostic fac-
tors, including biological, molecular, and genetic

Colorectal cancers are the most common cancers of s
factors.”

the gastrointestinal system. They are the third most

frequent cancer in both men (following prostate
and lung cancer) and women (following breast and
lung cancer).! The most critical factor determining
the prognosis of colorectal cancers is the stage of
the disease. When caught early, it is a malignancy
that can be treated with high curative rates through
appropriate surgical interventions, which are as-
sociated with minimal morbidity and mortality.?
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Each year, there is an increase in the overall sur-
vival (OS) duration of colon cancer patients.
This is closely related to advancements in diag-
nostic methods, the widespread implementation
of screening programs, the development of new
surgical techniques, and the introduction of new
methods in radiotherapy and systemic treatments.’
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The treatment options for colorectal cancers in-
clude surgery, chemotherapy, and radiotherapy
modalities, which can be modified based on the lo-
calization and stage of the primary tumor, and can
be applied either alone or in combination. In non-
metastatic colorectal cancer, the primary treatment
option is surgery.®

The 5-year survival rates of patients vary according
to the tumor, node, and metastasis (TNM) classifi-
cation. In this study, we investigated the potential
associations between personal, clinical, tumoral,
metastatic, and treatment characteristics and long-
term survival in metastatic colon cancer (MCC).

PATIENTS AND METHODS

This study analyzed 103 patients diagnosed with
MCC at Karadeniz Technical University Faculty
of Medicine between 2010 and 2016. Data were
obtained from hospital records, laboratory results,
and pathology records. Personal information was
collected through questionnaires and pathology
reports. Tumor staging was performed using the
TNM staging system, and performance status (PS)
was assessed using the Eastern Cooperative On-
cology Group (ECOG) scoring system. Patients
with insufficient information, unavailable pathol-
ogy reports, or follow-up in healthcare institutions
outside Karadeniz Technical University were ex-
cluded from the study. The reference values for
CEA and platelet levels were 0.3-0.3 ng/mL and
100.000—400.000/mm?, respectively. Descrip-
tive statistics were used for data analysis, and the
distribution of variables was checked using the
Kolmogorov-Smirnov test, Mann-Whitney U test,
chi-square test, Kaplan—-Meier method, log-rank
test, and Cox regression. Significance was set at p<
0.05. Original SPSS 23.0 software was used for the
analyses.

Karadeniz Technical University Ethics Commit-
tee approved the study protocol (Date: September
2015, Approval number: 2015/151).

RESULTS

The study included 103 patients diagnosed with
MCC. Among them, 34 (33%) were female and
69 (67%) were male. The median follow-up period
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Table 1. General clinical and sociodemographic characteris-
tics of the patients
Characteristic n %
Age (mean + SD) 61.9+11.3
Gender (n= 103)

Female 34 33

Male 69 67
Family history of cancer (n= 91)

Yes 41 45

No 50 55
Smoking status (n= 98) %

Yes 53 541

No 45 45.9
Comorbid disease (n= 103)

Yes 70 68

No 33 32
Aspirin use (n= 103)

Yes 22 21.4

No 81 78.6
Primary surgery (n= 103)

Yes 85 82.5

No 18 17.5
Metastasectomy (n= 103)

Yes 36 35

No 67 65
PS at diagnosis (n= 103)

0 63 61.2

1 36 35

2 4 3.9
Tumor localization (h= 97)

Rectosigmoid 41 42

Descending colon 26 27

Ascending colon 25 26

Transverse colon 5 5
CEA level at diagnosis (n= 98)

High 58 59.2

Normal 40 40.8
Platelet count at diagnosis (n= 102)

Normal 69 67.6

High 30 29.4

Low 3 3
KRAS (n= 44)

Positive 28 64

Negative 16 36
Targeted therapy (n= 103)

Received 75 72.8

Not received 28 27.2
Survival status (n= 103)

Alive 70 68

Deceased 33 32
SD= standard deviation; PS= performance status; CEA= carcinoem-
bryonic antigen; KRAS= Kirsten rat sarcoma virus
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Figure 1. Percentage distribution of tumor histological types in
patients diagnosed with metastatic colon cancer

Table 2. Distribution of metastasis by site
n %

Liver metastasis (n= 103)

Yes 81 78.6

No 22 21.4
Lung metastasis (n= 103)

Yes 57 55.3

No 46 44.7
Soft tissue/Other metastasis (n= 103)

Yes 64 62.1

No 39 37.9
Bone metastasis (n=103)

Yes 1k} 12.6

No 90 87.4

was 19 months, ranging from 2 to 66 months. Of
the patients, 62 (60.2%) were under the age of 65
and 41 (39.8%) were over the age of 65 (Table 1).

The tumor localization was known in 97 of 103
patients and unknown in 6 because they had not
undergone primary surgery and sampling was per-
formed via colonoscopic biopsy. Regarding the
histological distribution of tumors, 87 patients
(84.5%) were diagnosed with adenocarcinoma,
14 (13.6%) had mucinous adenocarcinoma, and 2
(1.9%) had signet-ring cell carcinoma (Figure 1).

Regarding the histological grade, 44 of 103 pa-
tients (42.7%) were well-differentiated (grade 1),
21 patients (20.4%) were moderately differentiated
(grade 2), and 6 patients (5.8%) were poorly dif-
ferentiated (grade 3). The grade information for
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Figure 2. Percentage distribution of histological grades in pa-
tients diagnosed with metastatic colon cancer

32 patients was unavailable. Among the patients
with known grades, 62% were well-differentiated,
29.6% were moderately differentiated, and 8.5%
were poorly differentiated (Figure 2).

CEA levels were found to be elevated in 59 pa-
tients (approximately 60% among those whose
CEA levels were measured), while 40 patients (ap-
proximately 40%) had normal levels. CEA was not
initially measured in 4 patients. The average CEA
level was 135.96 ng/mL (ranging from a minimum
of 0.67 to a maximum of 1123). The metastatic
sites of the patients are detailed in Table 2.

In the 103 patients evaluated, the median OS was
37 months (95% CI: 29.32-44.68), with a follow-
up period ranging from a minimum of 2 months to
a maximum of 66 months. By age, the median was
52 months for patients aged 65 and under and 29
months for those over 65 years old. This difference
was statistically significant (p= 0.024) (see Table 3
for more data).

The median OS for patients who underwent pri-
mary surgery was 37 months, which showed a
statistically significant difference compared to pa-
tients who did not undergo surgery (median of 16
months) (p< 0.001) (Figure 3).

Survival was evaluated based on the PS at the time
of diagnosis. Accordingly, the median survival time
for patients with a PS of 0 was 54 months (95% CI:
38.98-69.02), for those with a PS of 1, it was 23
months (95% CI: 9.92-36.08), and for those with a
PS of 2 at the time of diagnosis, the median surviv-
al time was 7 months (95% CI: 3.80—-17.20). These
findings were statistically significant (p= 0.001).
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Table 3. Survival analyses

Median (Months) 95% ClI P
Age > 65 29 22.99-35.01 0.02
<65 52 30.80-73.19
Gender Female 37 16.12-57.88 0.854
Male 36 26.05-45.95
Family history of cancer Yes 7 17.87-90.12 0.636
No 54 33.86-40.14
Body Mass Index 252 30 20.12-39.88 0.141
26 < 50 34.70-65.29
Smoking status Yes 50 15.46-84.54 0.210
No 37 35.35-38.64
Comorbid disease Yes 35 24.83-45.17 0.145
No 52 38.21-65.78
Aspirin use Yes 54 23.18-46.52 0.340
No 36 28.96-43.08
Tumor localization Rectosigmoid 37.00 16.65-57.35
Descending colon 54.00 5.54-102.46 0.440
Ascending colon 35.00 11.67-58.33
Transverse colon 27.20 11.83-42.57
Tumor histology Adenocarcinoma 37.00 34.36-39.64
Mucinous 26.00 0.00-53.44 0.560
Signet-ring cell 21 21.00-21.00
Tumor grade Grade 1 37 24.74-49.26
Grade 2 36 33.96-38.04 0.542
Grade 3 52 48.80-55.20
Targeted therapy Received 37 34.35-39.65 0.01
Not Received 26 10.63-41.47
CEA level at diagnosis High 29.00 20.60-37.40 0.03
Normal 48.27 37.33-59.22
Platelet level at diagnosis Low and normal 37 17.98-56.02
High 15 5.69-24.30 0.00
KRAS Positive 37 31.08-42.92
Negative 23 18.66-37.62 0.418
Liver metastasis Yes 36.00 28.06-43.93
No 46.28 32.85-59.72 0.119
Lung metastasis Yes 37 29.03-44.97
No 36 7.87-64.12 0.547
Soft tissue/Other metastasis Yes 35 24.62-45.38
No 54 35.28-58.02 0.097
Bone metastasis Yes 37.00 32.89-41.11
No 36.00 25.97-46.03 0.763
Metastasectomy Yes 7 27.56-46.44
No 35 17.85-52.14 0.445
Primary surgery Yes 37 19.73-54.27
No 16 5.05-26.95 <0.001

ClI= confidence interval; CEA= carcinoembryonic antigen; KRAS= Kirsten rat sarcoma virus
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Figure 3. Survival curve based on primary surgery status
(p<0.001)

The increased variability in survival times is attrib-
uted to the differences between patients with a PS
of 0 and 1, and between those with a PS of 0 and
2 (p=0.007).

For patients with elevated CEA levels, the median
survival time was 29 months (95% CI: 20.60-
37.40), whereas for those with normal CEA levels,
the median survival time was 48.27 months (95%
CI: 37.33-59.22). This difference was statistically
significant (p= 0.03) (Figure 4).

The median survival time was 15 (95% CI: 5.69—
24.30) months for patients with elevated platelet
counts at the time of diagnosis and 37 (95% CI:
17.98-56.02) months for those with normal and
low platelet counts (p= 0.00).

Figure 4. Relationship between CEA levels and survival

In univariate analyses, age at diagnosis, CEA lev-
els at diagnosis, targeted therapy, primary surgery,
and elevated platelet counts showed significant
associations with overall survival. These factors
were included in multivariate analysis (Table 4).

According to Cox regression, patients who did
not undergo primary surgery were at higher risk
for mortality compared to those who did, and this
difference was statistically significant (p= 0.001).
In addition, patients with elevated initial platelet
counts were at 4.02 times higher risk for death
compared to those with normal and low platelet
counts, and this difference was statistically signifi-
cant (p=0.001).

Table 4. Multivariate analysis of factors affecting overall survival

95% CI HR p
Age 0.63-3.13 1.40 0.40
CEA level 0.79-5.62 2.11 0.13
Targeted therapy 0.21-1.19 0.50 0.11
Primary surgery 0.07-0.52 0.19 0.001
Elevated platelet level 1.77-9.16 4.02 0.001

CEA= carcinoembryonic antigen; Cl= confidence interval, HR= hazard ratio
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DISCUSSION

It is crucial to evaluate the prognostic factors in
colorectal cancer to be able to determine both me-
tastasis and recurrence as well as to plan treatment
strategies.” Furthermore, numerous studies®'® have
demonstrated a substantial positive correlation be-
tween a favorable PS at the time of diagnosis and
improved survival rates in individuals diagnosed
with such cancer. In our study, the median survival
time was 54 months for patients with a PS of O at
diagnosis, 23 months for those with a PS of 1, and
7 months for those with a PS of 2; all of these find-
ings were statistically significant.

A multivariate analysis comparing age, CEA lev-
els, receipt of targeted therapy, primary surgery,
and elevated platelet levels at diagnosis indicated
that patients who did not undergo primary surgery
were at higher risk for death compared to those
who did undergo surgery. In addition, patients with
high platelet counts were at higher risk for mortal-
ity than those with normal and low platelet counts.
Cook et al.,' found that survival rates were signifi-
cantly higher in patients with advanced colorec-
tal cancer who underwent primary surgery across
all age groups (11 months vs. 2 months for colon
cancer; 16 months vs. 6 months for rectal cancer).
Consistent with the literature, our univariate analy-
sis showed that the median OS for patients who
underwent primary surgery was 37 months, which
was statistically significantly different compared to
16 months for those who did not undergo surgery.

Mucinous type carcinomas tend to be more aggres-
sive'? and associated with worse prognosis than
non-mucinous types.'* However, in our study, an
effect of tumor histological type on survival was
not demonstrated statistically.

Many previous studies have demonstrated the
survival benefit of metastasectomy, reporting that
hepatic and pulmonary metastasectomies signifi-
cantly improve survival in colorectal cancer.'*'
However, we did not find a significant difference
in survival between patients who did and not un-
dergo metastasectomy. This result may have been
due to the limited number of patients included in
our study.

This study had some limitations. First, due to its
retrospective nature, selection bias is likely to have
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occurred, which could affect the results. Second,
the acquired data were from only one single ter-
tiary care facility, which makes it difficult to inter-
pret the analyses relative to the general population
due to the small sample size.

Patients who underwent primary surgical inter-
vention had better OS compared to those who did
not, identifying primary surgery as an independent
prognostic factor for OS. Similarly, shorter sur-
vival durations were significantly associated with
initially elevated platelet counts at diagnosis com-
pared to normal or low platelet counts. However,
future comprehensive studies are still needed to
further elucidate the importance of prognostic fac-
tors in colon cancer.
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