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Objectives: The aim of this study was to analyse CD133 expression in colon cancer
samples, to evaluate the correlation between CD133 expression in colon cancer tissue
and the clinical and pathological characteristics of the patients and to evaluate its
prognostic role in OS. CD133 is a transmembrane protein of 120 kDa whose expression
was confirmed in various digestive and non-digestive cancers. In colon cancer, studies
found CD133 expression a negative prognostic marker for advanced stages of the
disease and Overall Survival (OS).
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Methods: The study included patients diagnosed with colon cancer between
January 2018 – December 2018 that undergone surgical treatment. CD133 expression
was analyzed in tumor samples through immunohistochemical detection, using the
anti-CD133 polyclonal antibody.

Results: CD133 expression was confirmed at tumoral level: 51/72, 70.8% of the
cases had CD 133 expression (32/72, 44.4% had grade 2 CD133 expression while 19/72,
26.4% had grade 1 CD133 expression; 21/72, 29.1% of the samples had no CD133
expression (grade 0). The relation between CD133 expression at tumoral level and
the clinical and pathological characteristics of the patients did not found, however, any
significant correlation (p<0.05). No relation was observed between CD133 expression
and 1-year OS of colon cancer patients included in the study.
Conclusion: CD133 expression was confirmed in colon cancer tissue but its role as
a prognostic marker for advanced stages of the disease or poor OS was not highlighted.

Introduction
Various biomarkers were used for Cancer Stem Cells (CSCs)
identification in colon cancer patients: CD133, EpCAM (epithelial
intracellular adhesion molecule)/CD326, CD44, CD24, or CD166
[1]. Cancer stem cells (CSCs) involvement in tumor mass formation,
in cancer progression, in recurrence and, most important, in
resistance to chemotherapy is acknowledg, likewise their major role
in carcinogenesis and metastatic processes. CD133 or prominin-1 is

a glycoprotein of 120 kDa encoded by the gene PROM1 positioned
on the short arm of chromosome 4 [2]. Studies conducted so far
in colon cancer found that high CD133 expression at tumoral level
correlates with advanced stages of the disease and poor overall
survival (OS) [3-5], supporting its use as a negative prognostic
factor. The aim of this study was (1) to analyze CD133 expression
in colon cancer samples, (2) to evaluate if CD133 expression
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correlates with either clinical or pathological characteristics of the
neoplastic patients and (3) to test its prognostic value regarding
Overall Survival (OS) of colon cancer patients.

Material and Methods

Patients and Data Collection
This is a prospective, longitudinal, observational, analytical
cohort study performed on 72 patients diagnosed with colon cancer
between January - December 2017 in the Surgical Department of
the Regional Institute of Gastroenterology and Hepatology Prof.
Dr. Octavian Fodor from Cluj–Napoca, Romania. Patients under
the age of 18, those with rectal cancer or operated with palliative
intent (internal diversions or colostomies) were excluded from
the study. The research protocol was approved by the Ethics
Committee of the Institute. The following variables were registered
in an Excel database: demographic data (age, sex), associated
comorbidities (type II diabetes mellitus, cardiovascular disease,
pulmonary disease, hepatic disease, renal disease, gynecological
disease, neurological pathology, endocrine pathology, associated
neoplasms), tumor-related data (location of the tumor – ascending,
transverse, descending or sigmoid colon, size of the tumorbelow 3cm, between 3 and 5cm and over 5cm in diameter, stage
of the disease TNM, Tumor Wall Involvement (T), Lymph Node
Involvement (N), presence or absence of distant Metastases (M),
Lymphatic (L) and Perivascular (V) invasion histopathological type
of the tumor and the degree of tumor differentiation – G1 or well
differentiated tumors, G2 or moderate differentiated tumors, G3
or poor differentiated tumors, presence of invasion in surrounding
organs), biological data (leukocyte level 4000-10000/µL, serum
hemoglobin 14-18g/dl, blood platelet count 140000-440000/µL,
serum total proteins 6-8g/dl and albumins 3.5-5.2g/dl, serum liver
transaminases GOT 5-45 U/l, GPT 5-45 U/l, glucose level 70-115
mg/dl, total bilirubin levels 0.1-1.2mg/dl, pancreatic amylases 30100U/l) and carcinoembryonic antigen level (<3ng/ml).

Tissue Harvesting Protocol

From each patient subjected to colon cancer surgery included in
the study, a tissue sample of 2-3mm from the tumor was harvested
after resection of the colonic segment, all the resections being
performed in accordance to oncological principles. Each sample
was fixed in formaldehyde 4% solution and transferred to the
Anatomopathological Department for paraffin section procession
and preservation. Blocked tissue sections were stored at 4°C for
the night. The specimen tissue were dewaxed and incubated with
hydrogen peroxide solution for 15 minutes. After antigen retrieval,
tissue fragments were labeled with primary anti-CD133, clone
ab19898 specific antibody. Tissue sections were incubated at 4°C
in a 1:100 dilution, washed with PBS and incubated for 30 minutes
before staining with DBA. Staining of the tumor cell membrane
was considered for scoring. For each tumor sample, staining
percentage of tumor cells expressing CD133 was analyzed. Results
were grouped as Grade 0 (zero) CD133 in case of total absence of
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staining, Grade 1 CD133 if <50% of cells express CD133 and Grade
2 CD133 if more than 50% of cells express CD133. All cytoplasmic
and membranous staining were scored. Results corresponding to
each patient were further recorded in the Excel database in order
to be subjected to statistical analysis.

Statistical Analysis

Medcalc Statistical Software version 17.9.7 (MedCalc Software,
Ostend, Belgium; http://www.medcalc.org; 2017) was used for
statistical analysis. Categorical data were expressed as frequency
and percentage while continuous variables were expressed as
median and Standard Deviation (SD). The correlation between
variables were analysed using Spearman’s rho. A p value <0.05 was
considered statistically significant.

Results

From a total number of 72 patients, an equal percentage, 36
(50%) of male and female sex patients were included in the study.
Mean age was 64.5±7.8 years with range 60-69.75. Most of the
tumors were adenocarinoma, 66/72 (91.7%) while 6/72 (8.3%)
were characaterized by a mucinos pattern. CD133 expression
was not significant different between these two histological
types. Most of the patients were diagnosed with stage II, 30/72
(41.7%), respectively stage III, 27/72 (37.5%) colon cancer. Only
4/72 (5.6%) of cases were stage I and a number of 11/72 (15.2%)
patients presented with distant metastases (stage IV disease).
Regarding the analyzed marker, the disease stage didn’t have a
significant difference in CD133 expression. The sigmoid, 36/72
(50%) and ascending colon, 28/72 (38.9%) were the sites most
commonly affected by the tumoral process. Only 5/72 (6.9%) and
3/72 (4.2%) of tumors were located in transverse and descending
colon. No significant difference was seen between tumor site and
CD133 expression. The size of the tumor ranged from 1 to 10 cm
with a mean size of 4.77±1.42 cm. The relation between tumor size
and CD133 expression was not statistical significant (p>0.05). A
moderate differentiated pattern (G2) was seen in the majority of
the patients, 57/72 (79.2%). CD133 expression was independent
from the grading of the tumor.

CD133 expression was positive in 51/72, 70.8% cases while
21/72, 29.1% samples had no CD133 expression. Grade 2 CD133
(50% of cells expressing CD133) was observed in 32/72, 44.44% of
all cases, while grade 1 (50% of cells expressing CD133) was found
in 19/72, 26.4% patients. Examples of negative and positive colon
cancer samples for CD133 can be seen in (Figure 1) respectively
(Figure 2) Univariate analysis of the clinical and pathological
parameters of the patients in relation to CD133 expression was
further performed. According to the results obtained, tumour
size (p=0.03) and the mucinous variant of colon cancer (p=0.05)
reached statistical significance (p<0.05) (Table 1). The other
analysed variables did not take statistical significance (p >0.05).
(data not shown). Variables that achieved statistical significance in
univariate analysis were further introduced in a logistic regression
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multivariate analysis. None of the variables achieved, however,
statistical significance (p>0.05) (data not shown). Furthermore,
the prognostic value of CD133 regarding overall survival (OS) in
patients operated for colon cancer was tested. Overall survival of
the patients included in the study was not influenced by CD133
expression at tumoral level (no significant difference was seen
between CD133 expression at tumor level and 1-year survival)
(p>0.05).
Table 1: Univariate analysis of relevant clinical and pathological
factors in relation to CD133 expression in colon cancer samples.
Grade 0 CD133
n (%)

Grade 1-2
CD133 n (%)

No

17 (81)

49 (96.1)

<3

3 (14.3)

>5

15 (71.4)

Variables
Mucinos
adenocarcinoma
Tumor size
(cm)

Yes
5-Mar

4 (19)

3 (14.3)

2 (3.9)

7 (13.7)

23 (45.1)
21 (41.2)

p
0.05
0.03

Figure 1.

Figure 2.

Discussion
Colon cancer survival decreases substantially when distant
organ metastases occur. Therefore, a crucial step in the oncological
treatment of colon cancer patients is based on metastases
prevention. Tumor mass is constituted by a heterogenous group

of cells, among which are individualized cells characterized by
invasiveness and differentiation properties. These cells are called
Cancer Stem Cells (CSCs) and are thought to be responsible for
initiation of the metastatic process. Identification of CSCs at tumor
level, alongside with evaluation of their function represent thus a
subject of interest in recent literature. CSCs detection is currently
possible through identification of various Cluster of Differentiation
(CD) on both the surface of the cellular membrane and in the
cytoplasm of tumor cells. Such examples are: CD133, CD24, CD29,
CD44, EpCAM (epithelial intracellular adhesion molecule), Lgr5,
CD166, ALDH1A1, ALDH1B1 [6].
Identification of various CD at tumor level was previously
confirmed, as their function in cell-cell, cell-matrix interaction
and solid tumor mass development is known, but besides this
phenomenon, little is known about their behaviour, despite the
large number of studies that currently exist in literature. Of these,
the most important tool in CSCs identification is considered to
be CD133 or prominin-1 [7]. Its expression was evaluated and
confirmed in various digestive (colorectal, pancreatic, liver) and

non-digestive (prostate, kidney, ovarian) cancers [7-8]. CD133
acts as a contributor in Wnt/ß-catenin pathway of colon cancer,
stimulating tumor proliferation [9]. However, the prognostic role
of CD133 in advanced colon cancer has not been fully elucidated.
While some studies found a significant correlation between
CD133 expression at tumor level and tumor size [8], degree of
differentiation, presence of distant metastasese [10,11], degree
of wall involvement (T), Peri-Lymphatic (L) and peri-venous
invasion [12], others did not find the abovementioned association
[13]. CD133 expression and Overall Survival (OS) of colon cancer
patients was analyzed but heterogenous results were found.

Two meta-analysis found a significant correlation between
CD133 expression at tumor level and OS [3,14]. However, the
association was not confirmed by other research groups [10,13],
similar to the results obtained in the present study. Even if CD133
presence in colon CSCs is admitted, its role in cancer progression
remains unclear. The countless variants of anti-CD133 antibodies
used for CSCs identification (via CD133) alongside with the
heterogenicity in CD133 staining reports (as intensity, percentage
or a product of these two) have led to confusion and disparate
results regarding its role in colorectal carcinogenesis. In the
present study, CD133 was confirmed in colon cancer samples,
aspect that supports its assessment as a therapeutic target and its
involvement in solid tumor mass formation due to its cell-cell and
cell-matrix adhesion. However, CD133 usage as a prognostic factor
for advanced stages of disease or OS is questioned and remains a
subject of debate.

Conclusions

a) CD133 is expressed in colon cancer patients. The majority
of the analyzed patients in this study were characterized by
positive CD133 expression.
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b) According to the results of the study, CD133 expression
cannot be used as a prognostic marker for advanced colon
cancer stages and should rather be tested as a molecular target.
c)
CD133 expression at tumor level cannot be used as a
predictive biomarker for 1-year overall survival.

Study Limitations: The sample of the study is small; large scale
analysis could be necessary in order to confirm this result.
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