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Abstract. Colorectal cancer (CRC) is a major public health
concernandone of the leading causes of cancer-related mortality
worldwide. The aim of the present study was to determine the
serum epidermal growth factor receptor (SEGFR) levels in
healthy volunteers and patients with CRC, to determine the
association between tumor marker levels and clinicopatho-
logical findings, and investigate its prognostic value. A total
of 140 patients with CRC were enrolled in the present study.
Pre-treatment SEGFR levels were determined using ELISA. A
total of 40 age- and sex-matched healthy controls were included
in the analysis. The median age of patients was 60 years (range,
24-84 years); the majority of the tumor localization was to the
colon (n=81, 58%). The median follow-up time was 14 months,
while 43 (31%) patients experienced disease progression and
31 (22%) succumbed to the disease. A total of 81 patients
(58%) were in the early stages of disease (stage II and III),
and 42% of the patients had stage I'V disease. The estimated
2-year overall and 1-year progression-free survival rates for
the whole patient group were 70% [95% confidence interval
(CI): 58.8-81.2] and 26.2% (95% CI: 12.9-39.5), respectively.
The number of patients who received neoadjuvant treatment
was 37. Of the patients who were administered palliative
treatment, 24 received oxaliplatin, whereas 22 received irino-
tecan and 9 received fluorouracil/capecitabine. A total of 36
and 15 of the patients who received targeted therapy were
administered bevacizumab and cetuximab, respectively. Of
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the 55 patients with metastatic disease who received palliative
chemotherapy (CTx), 31% were CTx-responsive. The baseline
median SEGFR levels were significantly higher in patients with
CRC compared with the healthy control group (P=0.002). In
addition, established clinical variables, including no surgical
resection, metastatic stage, higher pathological tumor stage,
poorer regression score (3-4) and higher lactate dehydrogenase
levels, were found to be associated with higher sSEGFR levels
(P=0.03, P=0.009, P=0.05, P=0.05 and P=0.05, respectively).
The results of the present study did not reveal statistically
significant associations between SEGFR concentrations and
overall and progression-free survival rates. In conclusion,
sEGFR concentrations may be diagnostic markers in patients
with CRC; however, their predictive and prognostic values
were not determined.

Introduction

Colorectal cancer (CRC) is a common and lethal disease.
CRC incidence and mortality rates vary markedly world-
wide. Globally, CRC is the third most commonly diagnosed
cancer in men and the second in women, with an estimated
>1.2 million new cases and 608,700 CRC-related deaths in
2008 (1). Specific genetic changes are considered to drive
the transformation from normal colonic epithelium to inva-
sive cancer, and these genetic mutations may be inherited or
acquired (2). CRC represents an ideal model for the study of
the molecular pathogenesis of cancer, due to the accessibility
of tissue for biopsy and the clear progression from normal
colonic epithelium to invasive cancer via an intermediate
precursor, the adenomatous polyp (2).

Several blood biomarkers have been investigated in CRC,
including circulating microRNA, endothelial cell specific
molecule-1, neutrophil/lymphocyte ratio, platelet/lymphocyte
ratio, a-2 macroglobulin, KRAS and epidermal growth factor
receptor (EGFR) (3-9).

EGFR is a 170-kDa glycoprotein that belongs to the
transmembrane tyrosine kinase receptor family, and has
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been detected in a wide variety of cancer types (10). The
activation of EGFR has multiple consequences, such as cell
growth, differentiation and proliferation; it also promotes
malignant transformation, angiogenesis and metastatic
dissemination (10). EGFR has been reported to be overex-
pressed in the majority (50-80%) of colorectal tumors, and its
expression has been demonstrated to be associated with poor
outcome in patients with stage IV disease (11-14).

Mourtzikou et al (15) identified that serum (s)EGFR
levels were significantly lower in the patient group when
compared with those in healthy control individuals. In this
previous study, there was no significant association between
tumor-node-metastasis (TNM) stage, histological grade,
performance status and EGFR expression (15). Few studies
have reported an association between histological grade and
EGFR overexpression (16,17), whereas a number of investiga-
tors consider the clinicopathological characteristics of colon
carcinoma not to be affected by EGFR expression (18,19).
However, in certain studies, a higher SEGFR level at baseline
was associated with the best objective response and may be
considered a significant predictor of outcome in patients with
advanced CRC (9).

The present study aimed to determine the SEGFR levels
in healthy volunteers and patients with CRC, to determine the
association between the levels of this tumor marker and clini-
copathological findings, and to investigate its prognostic value.

Patients and methods

Study design and eligibility criteria. The serum samples
of 140 consecutive patients with CRC who were referred to
Istanbul University Institute of Oncology and Bakirkoy Dr.
Sadi Konuk Training and Research Hospital (Istanbul, Turkey)
between May 2011 and August 2014 were obtained. The
median age of the patients was 60 years (range, 24-84 years).
All the patients were staged using the seventh edition of the
American Joint Committee on Cancer TNM system (20) on a
radiological and pathological basis.

All the patients were treated with a multidisciplinary
approach. Patients with colon cancer who had undergone
surgery including segmental colon resection were treated
with adjuvant chemotherapy (CTx) according to their stage.
Patients with rectal cancer, who received neoadjuvant radio-
chemotherapy (RCTx) or radiotherapy (RT), had undergone
low anterior resection or abdominoperineal resection. Certain
patients underwent palliative surgery and stage IV patients
received palliative CTx, with or without targeted therapy
(bevacizumab or cetuximab). The pretreatment evaluation
included detailed clinical history and physical examination,
with a series of biochemistry tests and complete blood cell
count. Selection for treatment required an Eastern Cooperative
Oncology Group (ECOG) performance status score of 0-2 (21),
and appropriate bone marrow (hemoglobin >9 g/dl, absolute
neutrophil count >1,500/u1 and platelet count >100,000/ul),
cardiac, renal and hepatic function.

Patients were treated with various CTx regimens, including
single-agent or combination therapy. Regimens of single or
combination CTx were selected according to the performance
status of the patients and extension of disease. Patients
received one of the following treatment regimens: Simplified
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LV5FU?2 (leucovorin 400 mg/m?, followed by 5-fluorouracil
as a 400 mg/m?bolus and a 2,400 mg/m? infusion over 46 h
every 2 weeks), capecitabine (1,000 mg/m?, twice daily, oral
administration, for 14 days of each 21-day cycle), modified
FOLFOX regimen (simplified LV5SFU2 regimen plus oxali-
platin 85 mg/m? every 2 weeks), FOLFIRI (simplified LVSFU2
regimen plus irinotecan 180 mg/m?every 2 weeks), XELOX
(capecitabine 1,000 mg/m?, twice daily, oral administra-
tion, for 14 days plus oxaliplatin 130 mg/m?every 3 weeks),
or XELIRI (capecitabine 1,000 mg/m?, twice daily, oral
administration, for 14 days plus irinotecan 240 mg m?every
3 weeks). Bevacizumab was given at a dose schedule of either
5 mg/kg every 2 weeks or 7.5 mg/kg every 3 weeks. Cetuximab
500 mg/m?*was administered intravenously every 2 weeks.

All the patients underwent pretreatment imaging of
primary tumors using magnetic resonance imaging (MRI) or
computed tomography (CT) scan. For patients with evaluable
imaging studies prior to and following treatment, the radio-
logical response was evaluated according to the Response
Evaluation Criteria in Solid Tumors (version 1.1) (22) and
classified as follows: Complete response (CR), partial
response (PR), stable disease (SD) or progressive disease
(PD). The tumor response after 2 months of CTx was used
for statistical analysis. Follow-up programs for metastatic
disease consisted of clinical and laboratory programs and
CT scan or MRI, depending on which imaging methods were
used at baseline, and performed at §-week intervals during
CTx or every 12 weeks for patients receiving no anticancer
treatment. Patients with either a CR or PR were classified as
responders, and patients with an SD or PD were considered
non-responders.

The present study was approved by the Institutional Review
Board (IRB) of Istanbul University, Institute of Oncology
(Istanbul, Turkey). Baseline demographic, clinical and labo-
ratory data, including age, sex, performance status, tumor
marker levels, KRAS mutation status and treatment details,
were obtained retrospectively for all patients using uniform
database templates to ensure consistent data collection. The
patient comorbidities included cardiac and metabolic diseases.

The control group consisted of 40 age- and sex-matched
healthy females with no previous history of malignancy or
autoimmune disorders. Blood samples were obtained from
patients with CRC at first admission, prior to the administra-
tion of any therapy. Blood samples of healthy controls were
collected in dry tubes and the sera separated from cellular
elements by centrifugation (at 1,431 x g for 10 min) within
30 min following collection. Blood samples were stored at
-80°C prior to analysis. All the samples were collected under
the approval of the IRB and all the patients provided written
informed consent.

Measurement of sSEGFR levels. An EGFR ELISA kit (Shanghai
Yehua Biological Technology Co. Ltd, Shanghai, China), which
uses a double-antibody sandwich ELISA to determine the
level of human EGFR in samples, was used according to the
manufacturer's protocol. Serum samples and standards were
added to the wells, which were pre-coated with human EGFR
monoclonal antibody. Streptavidin-horseradish peroxidase
was added to form immune complexes and allowed to incubate
at 37°C for 1 h. Unbound material was washed away, and chro-



Table I. Patient clinicopathological characteristics.

Characteristics No. of patients
Total 140
Age, years, median (range) 60 (24-84)
Sex, male/female 96/44
Performance status®, 0/1/2/3 68/61/7/1
Smoking®, yes/no 61/66
Alcohol intake®, yes/no 26/99
Comorbidities* yes/no 56/79
Obstruction, yes/no 17/123
Surgery type
Colectomy 56
Low anterior resection 36
Abdominoperineal resection 13
Palliative surgery 11
pT stage®, 0/1/2/3/4 9/2/12/45/10
pN stage®, 0/1/2 42/18/14
Stage of disease, 2/3/4 17/64/59
Site of lesion, colon/rectum 81/59
Response to CTx¢, CR/PR/SD/PD/unknown  2/15/10/24/4
Targeted therapy, bevacizumab/cetuximab 36/15
Metastasis, yes/no® 59/81

“Patients with unknown data were not included in the analysis.
81 non-metastatic disease patients with unknown data were not
included in the analysis. “In 59 patients with metastatic CRC. “Stage
II and III. CR, complete response; PR, partial response; SD, stable
disease; PD, progressive disease; CTx, adjuvant chemotherapy.

mogen solution was added and incubated at 37°C for 10 min in
the dark for the conversion of the colorless solution to a blue
solution, the intensity of which is proportional to the amount
of EGFR in the sample. Upon the addition of the acidic stop
solution, the color was converted to yellow. The colored reac-
tion product was measured using an automated ELISA reader
(ChroMate® 4300; Awareness Technology, Inc., Palm City, FL,
USA) at 450 nm. The results were expressed as ng/ml.

Statistical analysis. SPSS for Windows version 21.0 (IBM
Corp., Armonk, NY, USA) was employed for data analysis.
Continuous variables were categorized using median values as
cut-off point. The Chi-square test or one-way analysis of vari-
ance were used for group comparison of categorical variables,
and the Mann-Whitney U test or Kruskall-Wallis test were
used for comparison of continuous variables. The Spearman's
rank order correlation was used for correlation analysis.
Progression-free survival (PFS) was calculated from the date
of admission to the date of first radiological progression, with
or without elevated serum tumor marker. Overall survival (OS)
was calculated from the date of first admission to the clinic to
disease-associated mortality or date of last contact with the
patient or any family member. The Kaplan-Meier method was
used for the estimation of survival distribution, and variations
in PFS and OS were assessed using the log-rank test. All

MOLECULAR AND CLINICAL ONCOLOGY 7: 787-797, 2017

789

Table II. Histopathological characteristics and laboratory
parameters.

Variables No. of patients
Histology, adenocarcinoma/mucinous 129/11
Grade?, 1/2/3 8/56/6
Angiolymphatic invasion®, yes/no 30/18
Vascular invasion®, yes/no 16/30
Perineural invasion®, yes/no 18/28
Regression score®, 1/2/3/4 1/12/4/8
KRAS mutation status’, mutant/wild-type 24/28
Lactate dehydrogenase, IU/ml*

Normal (<450) 97

High (>450) 16
Albumin, g/dI*

Normal (>4) 54

Low (<4) 58
Carcinoembryonic antigen, ng/ml*

Normal (<5) 78

High (>5) 17
Carbohydrate antigen 19-9, U/ml*

Normal (<38) 81

High (>38) 28

“Patients with unknown data were not included in the analysis.
"81 non-metastatic disease patients with unknown data were not
included in the analysis. “37 patients with rectal cancer who received
neoadjuvant treatment. 59 patients with metastatic colorectal cancer.

statistical tests were two-sided and P<0.05 was considered to
indicate a statistically significant difference.

Results

In total, 140 patients who were pathologically diagnosed with
CRC between May 2011 and August 2014 were included in
the present study. The baseline demographic and histopatho-
logical/laboratory characteristics of patients are presented in
Tables I and II. The median age of the patients was 60 years
(range, 24-84 years). Males constituted the majority of the
group (n=96, 69%). A total of 43 of the patients had a family
history of cancer, including 12 with a history of lung cancer
and 14 with a history of CRC. The tumor localization was to
the rectum in 42% (n=59) and the colon in 58% (n=81) of the
patients (right colon, n=17; hepatic flexure, n=5; transverse
colon, n=5; descending colon, n=13; splenic flexure, n=1;
sigmoid colon, n=37; recto-sigmoid junction, n=6; and multiple
synchronous colon tumors, n=3). The most frequent metastatic
sites were the liver (n=40, 67.8%) and the peritoneum (n=17,
28.8%). The rates of synchronous (n=34) and metachronous
metastases (n=25) were 57.6 and 42.4%, respectively.

Of the 37 patients with rectal cancer, 28 received fluo-
ropyrimidine-based RCTx, whereas 9 received short-course
RT. A total of 71 patients who had adjuvant CTx received one
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Table III. Serum marker levels in patients with colorectal cancer and healthy controls.

Patients (n=140)

Controls (n=40)

Marker Median Range

Median Range P-value

sEGFR level (ng/ml) 1704 .39

107.57-75,230.81

1154.77 146.02-2,425.55 0.002

EGFR, serum epidermal growth factor receptor.
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Figure 1. The values of serum EGFR assays in patients with colorectal cancer and controls (P=0.002). EGFR, epidermal growth factor receptor.

of the following treatment regimens: Simplified LVSFU2 or
capecitabine (n=14), mFOLFOX (n=26) or XELOX (n=31).
Oxaliplatin- and irinotecan-based combination CTx regi-
mens and single-agent fluoropyrimidine were used in 24, 22
and 9 patients, respectively. Bevacizumab was administered
to 36 patients, whereas 15 patients received cetuximab as a
targeted agent. A response to CTx was observed in 31% of the
55 metastatic patients who received palliative CTx.

The levels of SEGFR in patients with CRC and healthy
controls are presented in Table III. The baseline SEGFR levels
were significantly higher compared with the control group
(1704.39 vs. 1154.77 ng/ml, respectively; P=0.002; Fig. 1).

The associations between the levels of SEGFR and clini-
copathological factors are presented in Tables IV and V. No
surgical resection, metastatic status, higher pathological tumor
stage, poorer regression score (3-4) and higher lactate dehy-
drogenase (LDH) levels were significantly associated with
higher SEGFR concentrations (all P-values <0.05).

The median follow-up time was 14.0 months (range,
1-34 months), 43 patients (31%) experienced disease progres-
sion, and 31 patients (22%) succumbed to the disease. The
median PFS and OS of the whole group were 7.3+1.0 months
[95% confidence interval (CI): 5-9 months] and 26.9+1.1 months

(95% CI: 25-29 months), respectively. The 1-year PFS rate was
26.2% (95% CI: 12.9-39.5); the 1- and 2-year OS rates were
82.7% (95% CI: 76.23-89.17) and 70.0% (95% CI: 58.83-81.17),
respectively. Univariate analyses were used to evaluate the
impact of clinical factors and biomarkers on prognosis. The
Kaplan-Meier method and the log-rank test were performed
for univariate analysis of PFS and OS. A significant associa-
tion was observed between other clinicopathological variables,
including presence of metastasis (P<0.05),no surgical resection
(P=0.01), CTx unresponsiveness (P=0.001), high serum levels
of carcinoembryonic antigen (CEA) (P=0.04) and carbohy-
drate antigen (CA) 19-9 (P=0.03), and poorer PFS (Tables VI
and VII). There were significant associations between other
clinicopathological variables, including the localization to the
rectum (P=0.03), presence of metastasis (P<0.001), vascular
invasion (P=0.02), perineural invasion (P=0.03), poor grade
(P=0.02), low performance status (P=0.04), no surgical
resection (P<0.001), CTx unresponsiveness (P=0.002), high
serum levels of LDH (P=0.02), CEA (P<0.001) and CA 19-9
(P<0.001), low serum levels of albumin (P=0.02) and poor
OS (Tables VIII-X). However, sEGFR levels revealed no
significantly adverse association with PFS and OS (P=0.12
and P=0.11, respectively; Tables VII and X; Figs. 2 and 3).
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Table I'V. Results of comparisons between the serum assays and various demographic and disease characteristics.

Variables n Median EGFR, ng/ml (range) P-value

Age, years 0.33
<50 22 2,024.03 (108.99-75,230.81)
=50 118 1,438.93 (107.57-74,615.28)

Sex 0.81
Male 96 1,444.55 (107.57-75,230.81)
Female 44 1,843.02 (108.99-74,615.28)

PS 0.11
0 68 1,035.47 (107.57-50,143.55)
1-3 69 1,971.00 (108.99-75,230.81)

Smoking 0.54
Yes 61 1,397.52 (107.57-74,615.28)
No 66 1,602.51 (108.99-75,230.81)

Alcohol intake 0.87
Yes 26 1,147.23 (107.57-49,116.45)
No 99 1,491.57 (108.99-75,230.81)

Comorbidity 0.35
Yes 56 1906.43 (107.57-75230.81)
No 79 1,251.54 (316.09-74,615.28)

Obstruction 0.38
Yes 17 1,713.44 (108.99-75,230.81)
No 123 1,491.57 (107.57-12,141.99)

Surgery 0.03°
Yes 116 1,422.22 (107.57-75,230.81)
No 24 2,379.78 (421.16-67,643.89)

pT stage 0.05°
0-2 23 775.65 (316.09-14,169.16)
3-4 55 1,695.33 (107.57-74,615.28)

pN stage 042
0 42 928.57 (107.57-61,069.96)
1-2 32 1,444.55 (108.99-74,615.28)

Metastasis 0.009°
Yes 59 2,110.26 (146.02-75,230.81)
No* 81 1,020.79 (107.57-74,615.28)

Response to CTx 0.76
Yes (CR + PR) 17 1,938.57 (261.50-49,116.45)
No (SD + PD) 34 2,230.25 (146.02-75,230.81)

Targeted therapy 0.37
Bevacizumab 36 1,964.50 (146.02-49,116 .45)
Cetuximab 15 2,484.01 (289.30-67,643.89)

Site of lesion 0.56
Colon 81 1,397.52 (146.02-61,069.96)
Rectum 59 1,938.57 (107.57-75,230.81)

Stage I and I1I. °P<0.05. EGFR, epidermal growth factor receptor; CTx, adjuvant chemotherapy; CR, complete response; PR, partial response;
SD, stable disease; PD, progressive disease; PS, performance status.

Discussion have been taken. A multiplicity of serum markers have been
proposed for early diagnosis of CRC, estimation of the disease

CRC is a major public health concern, with continuously  extent and monitoring patient treatment (24,25).

increasing incidence rates (23). In previous years, notable steps EGFR has been detected in a wide variety of cancer types,

forward in the molecular characterization of advanced CRC  for some of which its overexpression has been suggested to
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Table V. Results of comparisons between the serum assays and various histopathological features and laboratory parameters.

Variables n Median EGFR, ng/ml (range) P-value

Histology 0.39
Adenocarcinoma 129 1,695.33 (107.57-74,615.28)
Mucinous 11 2,123.79 (381.62-75,230.81)

Grade 0.51
Good 8 660.74 (409.65-8,747.00)
Intermediate 56 793.17 (316.09-8.,450.66)
Poor 6 1,365.48 (107.57-74,615.28)

Angiolymphatic invasion 0.33
Yes 30 1,661.01 (107.57-74,615.28)
No 18 810.37 (313.61-50,143.55)

Vascular invasion 0.23
Yes 30 1,661.01 (450.65-74,615.28)
No 16 887.92 (108.99-74,615.28)

Perineural invasion 0.19
Yes 18 1,661.01 (450.65-74,615.28)
No 28 887.92 (108.99-50,143.55)

Regression score 0.05*
0-2 13 771.67 (316.09-2,462.00)
3-4 12 1,971.00 (323.61-61,069.96)

KRAS mutation status 0.63
Mutant 24 2,326.84 (146.02-67,643.89)
Wild-type 28 2,185.89 (261.50-74,615.28)

LDH 0.05*
Normal 97 1,397.52 (107.57-75,230.81)
High 16 2,495.07 (316.09-67,643.89)

Albumin 0.83
Normal 54 993.87 (261.50-75,230.81)
Low 58 2,063.38 (107.57-74,615.28)

CEA 0.56
Normal 78 1,704.39 (107.57-74,615.28)
High 17 1,971.00 (108.99-26,493.59)

CA19-9 045
Normal 81 1,695.33 (107.57-75,230.81)
High 28 2,030.53 (146.02-74,615.28)

2P<0.05. LDH, lactate dehydrogenase; CEA, carcinoembryonic antigen; CA, carbohydrate antigen.

be a factor associated with poor prognosis and more aggres-
sive clinical progression (10). EGFR expression has been
demonstrated to be associated with poor outcome in patients
with stage IV CRC (11-14). However, sSEGFR levels and their
diagnostic, prognostic and predictive roles in CRC have not
been investigated in detail.

For non-small-cell lung carcinoma patients, higher
SEGFR levels have been found to be significantly associ-
ated with a higher OS, and the pre-treatment SEGFR levels
constituted an independent prognostic factor (26). For
advanced CRC, in the majority of the studies, the clinico-

pathological characteristics of colon carcinoma are not
affected by EGFR expression (18,19); however, in certain
studies, a higher sSEGFR level at baseline was associated
with the best objective response and may be considered a
significant predictor of outcome in patients with advanced
CRC (9). In the present study, the baseline sSEGFR level
was significantly higher compared with the control group
(1704.39 vs. 1154.77 ng ml; P=0.002), whereas no surgical
resection, metastatic stage, higher pathological tumor stage,
poorer regression status (3-4) and higher LDH levels were
found to be correlated with higher sSEGFR concentrations
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Table VI. Univariate analyses of progression-free survival according to patient and disease characteristics.

Progression-free survival (months)

Variables Event no./total no. Median survival (+SE) 1-year survival, % (+SE) P-value

All patients 43/140 7.3(1.0) 26.2 (6.8)

Age, years 0.45
<50 6/22 8.3(2.2) Not reached
=50 37/118 72 (1.1) 25.0(7.2)

Sex 0.46
Male 29/96 7.5 (1.1) 28.6 (8.5)
Female 14/44 7.1(22.1) Not reached

PS 0.30
0 11/68 8.7 (2.1) Not reached
1-3 32/69 6.9 (1.2) 24.1(7.9)

Obstruction 043
Yes 6/17 6.3 (1.9) Not reached
No 33/123 74 (1.1) 24.2 (7.5)

Surgery 001°
Yes 32/116 8.3(1.2) 313 (8.2)
No 11/24 4.2 (1.3) Not reached

pT stage 0.85
0-2 2/23 11.0 (3.2) Not reached
3-4 8/55 10.0 (6.0) Not reached

pN stage 0.20
0 4/42 6532 Not reached
1-2 6/32 13.7 (3.7) Not reached

Metastasis 0.05°
Yes 33/59 6.3(0.9) 21.9(7.3)
No® 10/81 NR Not reached

Response to CTx 0.001°
Yes (CR + PR) 4/17 14.8 (2.3) Not reached
No (SD + PD) 27/34 4.1 (0.6) Not reached

Targeted therapy 0.06
Bevacizumab 21/36 73(1.2) 28.6 (9.9)
Cetuximab 4/15 35(1.2) Not reached

Site of lesion 0.18
Colon 19/81 8.3(1.4) 333 (11.1)
Rectum 24/59 6.6 (1.3) 20.8 (8.3)

Histology 0.79
Adenocarcinoma 37/129 8.2(2.6) 243 (7.1)
Mucinous 5/11 72 (1.1) Not reached

Grade 0.79
Good 1/8 NR 9.0 (0.0)
Intermediate 13/56 NR 75(12.2)
Poor 2/6 NR 5.5(2.5)

Regression score 0.90
0-2 2/12 9.5 (6.5) Not reached
34 0/13 4.0 (0.0) Not reached

KRAS mutation status 0.14
Mutant 14/24 49 (1.2) Not reached
Wild-type 14/28 7.6 (1.7) Not reached

Stage II and II1. ®P<0.05. SE, standard error; CTx, adjuvant chemotherapy; CR, complete response; PR, partial response; SD, stable disease;

PD, progressive disease.
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Table VII. Univariate analyses of progression-free survival according to laboratory parameters.

Progression-free survival (months)

Variables Event no./total no. Median survival (+SE) 1-year survival, % (+SE) P-value

LDH
Normal 27/97 7.1(1.1) 259 (8.4) 0.14
High 5/16 12.6 (5.0) NR

Albumin
Normal 12/54 7.6 (1.6) 26.3 (10.7) 0.57
Low 19/58 8.9 (2.1) 41.7 (14.2)

CEA
Normal 16/78 8.9(1.5) 438 (12.4) 0.04*
High 9/17 52 2.1 NR

CA19-9
Normal 18/81 9.1(1.3) 389 (11.5) 0.03*
High 19/28 6.5(1.7) 21.1 (9.4)

EGFR
<Median 17/43 9.0 (1.3) 31.3(11.6) 0.12
>Median 26/43 6.3 (1.1) 23.1(8.3)

“P<0.05. NR, not reached; LDH, lactate dehydrogenase; CEA, carcinoembryonic antigen; CA, carbohydrate antigen; EGFR, epidermal growth

factor receptor; SE, standard error.
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Figure 2. Progression-free survival curves in patients with colorectal cancer
according to serum EGFR levels (P=0.12). EGFR, epidermal growth factor
receptor.

(all P-values <0.05). However, SEGFR levels exhibited no
significantly adverse association with PFS and OS (P=0.12
and P=0.11, respectively).

A previous study by Mourtzikou er al (15) revealed that
SEGFR levels were significantly lower in the patient group when
compared with those in healthy control individuals; however,
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Figure 3. Overall survival curves in patients with colorectal cancer
according to serum EGFR levels (P=0.11). EGFR, epidermal growth factor
receptor.

these authors collected blood samples from 20 patients with
CRC at a preoperative state and from 30 patients undergoing
chemotherapy, which may have affected the study results. In
another study performed by Zampino et al (9), the greater
the SEGFR level at baseline, the lower the risk of no clinical
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Table VIII. Univariate analyses of overall survival according to patient and disease characteristics.
Overall survival (months)
Median survival 1-year survival, %
Variables Event no./total no. (+ standard error) (+ standard error) P-value
All patients 31/140 269 (1.1) 82.7(3.3)
Age, years 0.30
<50 4/22 22.1(14) 90.9 (6.1)
=50 27/118 26.8 (1.2) 81.1 (3.8)
Sex 0.76
Male 20/96 26.3 (1.3) 83.3(4.0)
Female 11/44 26.7(1.9) 81.5(5.9)
PS 0.02°
0 9/68 254 (1.7) 87.5(4.2)
1-3 22/69 23.1(0.9) 773 (5.2)
Obstruction 0.50
Yes 5/17 20.7 (2.0) 81.1(9.9)
No 23/123 27.5(1.3) 83.1 (3.6)
Surgery <0.001°
Yes 20/116 28.6 (1.1) 88.0 (3.1)
No 11/24 13.3(2.0) 569 (104)
pT stage 0.28
0-2 0/23 NR 100.0 (0.0)
3-4 3/55 NR 98.2 (1.8)
pN stage 043
0 1/42 32.3(0.7) 97.6(24)
1-2 2/32 32.3(1.2) 100.0 (0.0)
Metastasis <0.001°
Yes 27/59 159(14) 61.1(6.8)
No* 4/81 NR 97.5(1.7)
Response to CTx 0.002°
Yes (CR + PR) 2/17 23.6 (1.6) 93.3(64)
No (SD + PD) 19/34 119(14) 47.6(94)
Targeted therapy 0.55
Bevacizumab 13/36 17.8 (1.7) 69.9 (8.6)
Cetuximab 7/15 152 (2.8) 52.5(13.1)
Site of lesion 0.03°
Colon 8/81 29.2(1.2) 91.0 (3.8)
Rectum 23/59 24.7 (1.6) 76.6 (4.9)

Stage II and III. °P<0.05. NR, not reached; CTx, adjuvant chemotherapy; CR, complete response; PR, partial response; SD, stable disease;

PD, progressive disease.

response; furthermore, a higher SEGFR at baseline was associ-
ated with the best objective response to EGFR-targeted therapy
and may be considered as a significant predictor of outcome in
patients with advanced CRC.

In conclusion, CRC is a major public health concern
and its incidence rates continue to increase. Research into

the biology of CRC has identified a large number of tumor
markers that provide diagnostic, prognostic or predictive
information. The present study demonstrated that SEGFR
concentrations may be diagnostic markers in patients with
CRC. However, their predictive and prognostic values were
not determined.
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Table IX. Univariate analyses of overall survival according to histopathological characteristics.

Overall survival (months)

Variables Event no./total no. Median survival (+SE) 1-year survival, % (+SE) P-value

Histology 0.48
Adenocarcinoma 28/129 27.7 (1.1) 84.4 (3.3)
Mucinous 3/11 18.5(2.7) 70.7 (14.3)

Grade 0.02?
Good 0/8 NR 100.0 (0.0)
Intermediate 6/56 NR 90.7 (4.0)
Poor 3/6 NR 66.7 (19.2)

Angiolymphatic invasion 0.25
Yes 3/30 NR 96.6 (3.4)
No 0/18 NR 100.0 (0.0)

Vascular invasion 0.02¢
Yes 3/16 NR 93.3(64)
No 0/30 NR 100.0 (0.0)

Perineural invasion 0.03*
Yes 3/18 NR 94.1 (5.7)
No 0/28 NR 100.0 (0.0)

Regression score 0.30
0-2 1/12 NR 91.7 (8.0)
3-4 0/13 NR 100.0 (0.0)

KRAS mutation status 0.25
Mutant 13/24 15.1 (2.0) 52.6 (10.3)
Wild-type 8/28 182 (2.1) 75.8 (9.7)

“P<0.05. NR, not reached; SE, standard error.

Table X. Univariate analyses of overall survival according to laboratory parameters.

Overall survival (months)

Variables Event no./total no. Median survival (+SE) 1-year survival, % (+SE) P-value

LDH
Normal 21/97 21.5(0.9) 84.6 (3.8) 0.02¢
High 7/16 20.5(3.8) 62.5(12.1)

Albumin
Normal 7/54 23.2(1.0) 89.8 (4.3) 0.02*
Low 20/58 234 (1.9) 73.7(5.8)

CEA
Normal 7178 24.4 (0.6) 95.7 (2.5) <0.001*
High 6/17 179 (2.6) 68.0 (12.2)

CA19-9
Normal 10/81 23.8 (0.7) 934 (2.9) <0.001*
High 13/28 20.0 (2.8) 61.5(9.7)

EGFR
<Median 12/70 28.8 (1.4) 84.7 (4.5) 0.11
>Median 19/70 20.1 (1.2) 80.6 (4.9)

*P<0.05. SE, standard error; EGFR, epidermal growth factor receptor; CA, carbohydrate antigen; CEA, carcinoembryonic antigen; LDH,

lactate dehydrogenase.
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