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Background : CD24 was originally described as a B cell-specific marker, however its aberrant
expression in various solid tumors has recently been reported. Our objective was to determine
the pattern and extent of the CD24 expression in colorectal cancer and its related lesions, and
to clarify its correlation with clinico-pathological parameters and especially those associated
with patients’ prognoses. Methods : A total of 307 colorectal cancers and the related lesions
(150 carcinomas, 30 high-grade adenomas, 49 low-grade adenomas, 41 hyperplastic polyps,
and 37 normal colorectal epithelia) were immunohistochemically analyzed by treating CD24
monoclonal antibody onto tissue embedded paraffin blocks. Results : CD24 expression was
very rarely observed in the normal epithelia, hyperplastic polyps, and low-grade adenomas;
however, in high-grade adenomas, the CD24 expression was shown to be mildly increased
in the cytoplasm (13.3%). In carcinomas, the CD24 expression was increased substantially
in both the membrane (38.0%) and the cytoplasm (44.7%). The expression of CD24 in the
membrane was positively correlated with tumor size (p<0.01). The CD24 expression in the
cytoplasm was positively correlated with several unfavorable parameters, including a larger
tumor size (p<0.01), a higher tumor grade (p<0.01), a higher rate of tumor invasion (p<0.05),
and a higher pTNM stage (p<0.05). Conclusion : High levels of CD24 expression in the mem-
brane and cytoplasm were characteristic in colorectal cancer, and the cytoplasmic CD24 expres-
sion was correlated with several unfavorable clinical parameters. 
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CD24 consists of a small protein core that contains 27 amino
acids. It is extensively glycosylated and then bound to the mem-
brane via a phosphatidylinositol anchor.1,2 CD24 was originally
described as a B cell-specific marker that was expressed at the
early stages of B cell development. Subsequent studies have
demonstrated a high degree of CD24 expression on neutrophils
and renal tubular epithelial cells, and several studies have also
shown that CD24 can be expressed on several solid (non-hema-
topoietic) tumors including small cell carcinoma,3 neuroblas-
toma,4 renal cell carcinoma,5 ovary serous adenocarcinoma,6 and
prostate adenocarcinoma.7,8

Colorectal carcinoma ranks the second most common cause
of cancer deaths in Westernized countries. With an estimated
134,000 new cases per year and about 55,000 deaths per year

occurring in association with this condition, the disease is respon-
sible for 10% of all-cancer related deaths in the United States.9

There are only a limited number of reports on the CD24 expres-
sion in colorectal cancer, and there have been no comprehensive
studies designed to determine the clinical significance of the
CD24 expression in the context of colorectal cancer. Akashi et al.
have demonstrated the CD24 expression in a few colorectal cancer
cell lines with using RT-PCR.10 Nestl et al. have demonstrated
the expression of CD24 mRNA in 10 cases of colorectal carcino-
ma via in situ hybridization.11 Saito et al. have revealed an increased
CD24 expression in two colon cancer specimens, with using
suppression subtractive hybridization (SSH).12 However, these
findings were not confirmed at the protein level. In addition,
all of these studies were conducted on an extremely small scale,
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and the results were not correlated with the clinico-pathological
findings. On the other hand, the significance of CD24 expres-
sion has recently been investigated in several hematological and
non-hematological malignancies other than colon cancer, in terms
of both tumor progression and the ultimate prognoses.13 In cases
of ovarian cancer, high levels of cytoplasmic CD24 expression
were correlated with unfavorable clinical parameters and poor
prognoses.6,14 In addition, the upregulation of CD24 is considered
to be an independent prognostic marker in the cases of lung,15

breast,16,17 and prostate cancer.7,8 In this regard, we conducted a
comprehensive study of CD24 expression at the protein level via
performing immunohistochemistry in cases of colorectal cancer
and its precancerous lesions to determine the correlation between
the CD24 expression and a set of clinico-pathologic parameters
including the patient survival rates and survival durations. Our
results demonstrated that aberrant and inappropriate CD24
expression in cases of colorectal cancer was significantly associ-
ated with the progression of cancer. 

MATERIALS AND METHODS

Patients, tissue samples, and reagents

We investigated 307 cases of colorectal carcinoma and its
related lesions, and these were obtained from the surgical pathol-
ogy files kept by the Department of Pathology of the Chungbuk
National University Hospital. The criteria for inclusion were as
follows: the histopathologic diagnosis of colorectal lesions, the
availability of clinical follow-up data, and the availability of
paraffin-embedded tissue specimens. The selected cases includ-
ed 150 cases of adenocarcinoma, 30 cases of high-grade adeno-
ma, 49 cases of low-grade adenoma, 41 cases of hyperplastic
polyps, and 37 cases of normal colorectal epithelium. All of the
cancer patients had undergone surgical operations, and none
had received either chemotherapy or radiotherapy before their
surgical resections. 

The pathology slides were reviewed in order to analyze the
pathologic parameters, including tumor size, the histological
grade, depth of invasion, and the presence of nodal metastasis.
The 150 colorectal carcinomas [patient age range=27-87 years;
average age=60.54 years; 75 female and 75 male cases] encom-
passed 90 early cases (pTNM stage I=24, pTNM stage II=66),
and 60 advanced cases (pTNM stage III=44, pTNM stage IV=
16). Of these cases, 28 cases (18.8%) were classified as well-dif-
ferentiated adenocarcinomas, 107 cases (72.5%) as moderately-

differentiated, and 13 cases (8.7%) as poorly-differentiated ade-
nocarcinomas. TNM staging was assessed according to the stag-
ing system established by the American Joint Committee on
Cancer (AJCC).18 The tissue samples of benign lesions including
the adenomas and hyperplastic polyps, were mostly obtained
from the independent patients and partly from the tissues in
the vicinity of the main malignant tumor. The tissue samples
of normal colorectal epithelium were obtained from tissues in
the vicinity of main malignant tumor.

We employed tissue microarray slides for the purpose of per-
forming effective detection. For preparation of these slides, we
punched tissue cores (3.0 mm in diameter) from the original
blocks and then inserted them into the new paraffin blocks (each
of which contained 30 holes) that were prepared to accept the
tissue cores. The serially-sectioned slides were then produced.
Each tissue microarray slide (1×3 inches) held 30 specimens,
which allowed us to analyze 30 specimens simultaneously with
a minimum of variation during the staining process. Each spec-
imen was round in shape, and it was 3.0 mm in diameter, this
provided a sufficient amount of tissue for the histopathologic
analysis.

All the archival materials had been routinely fixed in 10%
neutral-buffered formalin and then embedded in paraffin. Four
micrometer-sections were prepared on silane-coated slides (Sigma,
St Louis, MO, USA). The immunostaining kits were purchased
from DAKO, Inc. (Glostrup, Denmark).

The immunohistochemical staining procedure

The tissue sections in the microslides were deparaffinized
with xylene, hydrated in series of graded alcohol solutions and
they were immersed in 3% H2O2 in order to quench the endoge-
nous peroxidase activity. The sections were then microwaved in
40 mM Borate buffer (pH 8.3) supplemented with 1 mM EDTA
and 1 mM NaCl for 20 min for enhancing antigen retrieval.19,20

After antigen retrieval, avidin and biotin were consecutively
applied to the slides in order to prevent any endogenous biotin-
related background staining.21 The sections were then incubat-
ed with 1:100 diluted anti-CD24 monoclonal antibody (Ab-2,
clone 24C02, Neomarkers, Fremont, CA) for 60 min; this was
followed by three successive rinses with washing buffer and then
further incubation with biotinylated goat anti-mouse Abs (DAKO)
for an additional 20 min. After rinsing, the tissue sections were
incubated with HRP-conjugated streptavidin (DAKO) for 20
min at room temperature. The slides were washed and the chro-
mogen was developed for 5 min with liquid 3,3’-diaminoben-
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zidine (DiNonA, Seoul, Korea). The slides were counter-stained
with Meyer’s hematoxylin, dehydrated, and then mounted with
Canada balsam for examination. We used distilled water with
0.1% tween 20 as a rinsing solution.22 

Evaluation of results of immunohistochemical staining 

The scoring method of Sinicrope et al. (1995)23 was applied
for the evaluation of both the intensity of the immunohisto-
chemical staining and the proportion of the stained epithelial
cells. The membranous and nuclear stainings were independently
analyzed. The staining intensity was subclassified as follows: 1,
weak; 2, moderate; or 3, strong. The positive cells were quanti-
fied as a percentage of the total number of epithelial cells, and
the results were assigned to one of five categories: 0, <5%; 1,
5-25%; 2, 26-50%; 3, 51-75%; and 4, >75%. The percentage
of positivity of the tumor cells and the staining intensity were

then multiplied in order to generate the immunoreactive score
(IS) for each of the tumor specimens. The positiviy of the immu-
nostaining was determined when the IS was one or more. Each
lesion was separately examined and scored by two pathologists
(Y.L.C & S.H.K), and those cases with discrepant scores were
discussed to obtain a consensus. 

Statistical analysis

Statistical analyses were conducted with Fisher’s exact tests,
Pearson’s 2 tests, ANOVA, Mann-Whitney tests, Tukey’s HSD,
and Duncan’s test as a post hoc test. With regard to the survival
analysis, we analyzed 150 colorectal carcinoma patients via Ka-
plan-Meier analyses. We used log rank tests in order to compare
the different survival curves. Univariate and multivariate sur-
vival analyses were then conducted with using the Cox regres-
sion model. The models were adjusted for age and gender of the
patients, the location, grade, and stage of the tumors, the chemo-
therapy, and the membranous and cytoplasmic expression levels
of CD24. p values less than 0.05 were regarded to be statisti-
cally significant. All statistical analyses were performed using
the SPSS software (SPSS, Chicago, USA).

RESULTS

CD24 expression patterns in colorectal carcinoma and its
related lesions

In the normal colorectal mucosa and precancerous lesions, we
found that the CD24 expression was either completely absent
or very low (Table 1). The CD24 membranous staining mostly
showed apical localization rather than basolateral or circumfer-
ential pattern, and no significant differences were evident for
the membranous staining among the benign lesions (Table 1,
Fig. 1, 3). No significant difference was also observed in the

Diagnosis No. P
Mean of IS of CD24 Immunostaining

Membrane 
staining

Cytoplasmic 
staining

P
Percentage of CD24 positive cases

Membrane 
staining

Cytoplasmic 
staining

Carcinoma 150 1.23±2.09 1.27±2.15 <0.001 57/150 (38.0%) 67/150 (44.7%) <0.001
Adenoma High grade 30 0.03±0.18 0.17±0.46 1/30 (3.3%) 4/30 (13.3%)
Adenoma Low grade 49 0.02±0.14 0.02±0.14 1/49 (2.0%) 1/49 (2.0%)
Hyperplasia 41 0.00 0.00 0/41 (0%) 0/41 (0%)
Normal 37 0.02±0.16 0.05±0.23 1/36 (2.7%) 2/36 (5.4%)

Table 1. Expression of CD24 in the colorectal carcinoma and its related lesions

IS, Immunostaining Score; P, probability.

Fig. 1. Immunohistochemical staining of the microarray punches
from the samples of colorectal adenocarcinoma and its related
lesions. a, early stage adenocarcinoma; b, advanced stage ade-
nocarcinoma; c, high grade adenoma; d, low grade adenoma; e,
hyperplastic polyp; f, normal colorectal mucosa. Diffuse and
strong expression of CD24 was observed in adenocarcinoma (A
& B). Focal and weak staining was observed in high-grade ade-
noma (C). No expression was noted in low-grade adenoma (D),
hyperplastic polyp (E), and normal colorectal mucosa (F).

A B C

D E F
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CD24 cytoplasmic staining among the benign lesions except
for the high grade adenoma. The expression rate was significantly
higher in the high-grade adenoma than in the other benign
lesions (p<0.05) (Table 1, Fig. 1). Both the membranous and

cytoplasmic CD24 levels were significantly higher in the carci-
noma than were those in any of the other benign lesions, includ-
ing the precancerous lesions, in term s of both the average stain-
ing intensity (mean of the IS) and the expression rate (p<0.001)
(Table 1). 

Correlation of the CD24 expression with the clinico-patho-
logical parameters

Neither the membranous nor the cytoplasmic CD24 expres-
sion was correlated with the patients’ age, gender, lymph node
metastasis, or the location of main tumor (Table 2). The average
staining intensity in both the membrane and the cytoplasm was
determined to be significantly higher in the cases with large
tumor size (p<0.05). Both the membranous and cytoplasmic
CD24 expressions were clearly associated with the grades of the
tumors (p<0.005); however, the details of their patterns were
different. The membranous CD24 staining was significantly
higher in the grade 2 (moderately differentiated) tumors than
in grade 1 (well differentiated) tumors and in the grade 3 (poorly
differentiated) tumors. By contrast, the cytoplasmic staining
increased proportionally with the grade of the tumor. Membra-
nous CD24 expression was not found to be significantly corre-
lated with direct tumor invasion or the pTNM stage (clinical
stage), whereas the cytoplasmic expression was found to be in-
creased in the cases with a higher degree of tumor invasion and

Fig. 2. Immunohistochemical staining of colorectal adenocarcino-
ma (high-power view). a, adenocarcinoma pTNM stage I; b, ade-
nocarcinoma pTNM stage II; c, adenocarcinoma pTNM stage III;
d, adenocarcinoma pTNM stage IV. Diffuse and strong CD24 ex-
pression is seen in all cases of adenocarcinomas (A-D). Strong
membranous CD24 staining along the apical surface is observed
in earlier stages of adenocarcinoma (A & B). However, in advanced
stage, membranous staining was determined to be much weaker
than in earlier stage (C & D).

A B

C D

Fig. 3. Univariate survival analysis of CD24 expression in 150 cases of colorectal adenocarcinoma. Neither cytoplasmic (A) nor membranous
staining (B) showed a statistically significant correlation with prognosis. However, when membranous expression was analyzed separately
in each group of cancer stage (C), membranous staining was significantly associated with better prognosis in patients with stage III. On
the other hand, cytoplasmic staining was not associated with patients’ survival when analyzed separately by cancer stage (D).
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an advanced pTNM stage; this finding was statistically signifi-
cant (p<0.05) (Table 2, Fig. 2). 

Univariate and multivariate survival analyses for the col-
orectal cancer patients

The univariate analysis using the Kaplan-Meier method re-
vealed that gender, pTNM stage, tumor grade, and chemother-
apy were associated with the patients’ survival (Table 3). The
correlation of the membranous and cytoplasmic CD24 expres-
sions with the overall survival rate of the colorectal cancer patients
was also analyzed by using the Kaplan-Meier method (Table 3,
Fig. 3A, B). However, neither the membranous nor cytoplasmic
CD24 expression were found to be associated with the patients’
survival with any statistical significance. We further analyzed
the effect of the CD24 expression on the overall survival rate
according to the pTNM stage. The CD24 expression in the mem-
brane (CD24m) was significantly correlated with a better prog-
nosis for the patients with stage III but not for the patients with

other stages (Fig. 3C), whereas the CD24 expression in the cyto-
plasm (CD24c) was not associated with the patients’ survival in
any stages (Fig. 3D). 

We also performed univariate and multivariate analyses in
order to assess the relative contribution of the important clinico-
pathologic parameters, as well as the CD24 expression, on the
survival of the patients with using the Cox-proportional hazards
regression model (Table 4). Specifically, gender, age, tumor loca-
tion, chemotherapy, tumor grade, and pTNM stage were included
as the clinico-pathologic parameters. Among these, tumor grade,
pTNM stage, and the membranous CD24 expression were select-
ed as independent prognostic factors. The membranous CD24
expression (CD24(m)) was significantly associated with a better
prognoses (p=0.01) (The ratio of risk=0.367), while the cyto-
plasmic CD24 expression (CD24(c)) was not an independent
prognostic factor (Table 4). We also separately performed the
univariate and multivariate analyses for each clinical stage sepa-
rately (Table 5). Specifically, gender and chemotherapy were clearly
associated with the patients’ prognosis in stage III (Table 5). The

Variables No.
p p

Mean of IS

Membrane 
staining

Cytoplasmic 
staining

p p

CD24(+) No. (%)

Membrane 
staining

Cytoplasmic 
staining

Age
≥60 years 96 1.29±2.12 0.614 1.41±2.24 0.292 38 (39.6%) 0.486 47 (49.0%) 0.124
<60 years 54 1.11±2.07 1.02±2.00 18 (33.3%) 19 (35.2%)

Sex
Female 75 1.00±1.82 0.186 1.11±1.77 0.365 30 (40.0%) 0.306 35 (46.7%) 0.311
Male 75 1.45±2.33 1.43±2.49 26 (34.7%) 31 (41.3%)

Tumor size
<6.0 cm 96 0.97±1.88 <0.05 0.91±1.44 <0.01 30 (31.3%) 0.077 38 (39.6%) 0.230
≥6.0 cm 52 1.69±2.43 1.87±3.00 24 (46.2%) 26 (50.0%)

Node metastasis
Negative 95 1.42±2.21 0.163 1.29±2.37 0.835 39 (41.1%) 0.227 37 (38.9%) 0.125
Positive 55 0.89±1.85 1.22±1.75 17 (30.9%) 29 (52.7%)

Location
Rectum 93 1.06±1.98 0.289 1.10±1.91 0.238 31 (33.3%) 0.299 39 (41.9%) 0.735
Non-rectum 57 1.44±2.26 1.53±2.51 24 (42.1%) 26 (45.6%)

Grade
I 28 0.25±0.84 <0.005 0.21±0.57 <0.005 3 (10.7%) <0.005 4 (14.3%) <0.005
II 107 1.54±2.32 1.50±2.20 48 (44.9%) 55 (51.4%)
III 13 0.92±1.32 1.85±3.29 5 (38.5%) 7 (53.8%)

Tumor invasion
I 6 0.17±0.41 0.63 0.00±0.00 <0.05 1 (16.7%) 0.68 0 (0 %) <0.05
II 19 1.53±2.93 0.89±1.59 6 (31.6%) 7 (36.8%)
III 121 1.22±2.00 1.35±2.27 47 (38.8%) 55 (45.5%)
IV 3 1.00±1.73 3.00±1.73 1 (33.3%) 3 (100%)

pTNM staging
I 24 1.25±2.66 0.253 0.54±1.28 <0.05 7 (29.2%) 0.18 6 (25.0%) <0.05
II 66 1.42±2.06 1.29±2.09 29 (43.9%) 27 (40.9%)
III 44 0.77±1.49 1.09±1.65 12 (27.3%) 21 (47.7%)
IV 16 1.63±2.66 2.75±3.70 8 (50.0%) 12 (75.0%)

Table 2. Correlation of CD24 membranous and cytoplasmic expression with clinicopathological features in colorectal carcinomas
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membranous CD24 expression (CD24(m)) was not associated
with the patients’ prognosis in any of the stages (Table 5). The
cytoplasmic CD24 expression (CD24(c)) was correlated with the
patients’ better prognosis in stage IV (RR=0.048, p=0.017) but
not in other stages (Table 5).

DISCUSSION

CD24 as a marker of progressions in colorectal neoplasm

In this study, we showed that the cytoplasmic and membra-
nous expressions of CD24 were rare in the normal, benign, and
premalignant lesions, but we also noted an abrupt rise in the
rates of both expressions in cases of colorectal cancer. In addition,
cytoplasmic CD24 staining was positively correlated with the
cancer stage. Considering the adenoma-carcinoma sequence in
colorectal carcinogenesis and the restriction of the CD24 expres-
sion to the carcinoma, CD24 can be considered to be a marker

of progression during the colorectal carcinogenesis, and CD24
can be used as a diagnostic marker to differentiate the carcino-
ma from benign precursor lesions including high grade adeno-
ma. The development of carcinoma from adenomatous lesions
is referred to as the adenoma-carcinoma sequence and this has
been well documented for colorectal carcinoma.24 The functional
implication of the CD24 expression in terms of carcinogenesis
needs to be elucidated. 

Is the CD24 expression a prognostic factor in colorectal
cancer?

Considering the results of the univariate and multivariate sur-
vival analyses, it is unlikely that the cytoplasmic CD24 expres-
sion is a prognostic factor for colorectal cancer despite its clear
correlation with several prognosis-related clinico-pathological
parameters. The positive correlation of the cytoplasmic CD24
expression with a better prognosis for stage IV cancer patients
is shown in Table 5, but its significance remains to be determined.
However, the prognostic significance of membranous CD24 is
more complicated. According to the result of the Kaplan-Meier
survival analysis, the membranous CD24 expression seemed to
be clearly correlated with better survival for the tage III patients
(Fig. 4C). Multivariate analysis using the Cox-proportional haz-
ards regression model including almost all the prognostic factor
as covariates revealed that the membranous CD24 expression
was an independent prognostic factor (Table 4). However, when
the survival analysis was done separately for each group of cancer
stages and adjusted with several covariates via the Cox-propor-
tional hazards regression model, the CD24 membranous expres-
sion was not associated with the patients’ prognosis in any of
the cancer stages (Table 5). Collectively, it is still questionable
whether the membranous CD24 expression is an independent
prognostic factor for colorectal cancer. 

Why was the CD24 cytoplasmic expression not associated
with patients’ survival despite its clear correlation with
prognosis-related clinico-pathological parameters?

The cytoplasmic CD24 expression was obviously correlated
with a high tumor grade, aggressive tumor invasion, and an
advanced stage (Table 2). The question then is: why was the cyto-
plasmic CD24 expression was not associated with the patients’
survival?. One of the possible reasons for this discrepancy can
be a confounding factor such as the different treatments after
surgery, such as chemotherapy. However, since almost all covari-

Overall survival (%)

1-year 3-year
Variables

No. of
patients

p-
value

Sex
Male 75 86.16 70.38
Female 74 90.41 83.37 0.0487

Age
<60 53 92.38 76.98
≥60 96 86.05 77.08 0.8427

pTNM stage
I-II 90 100.00 93.93
III 44 79.55 63.64
IV 16 50.00 25.00 <.0001

Tumor size
<6.0 95 90.17 77.67
≥6.0 52 84.62 75.00 0.5528

Location
Colon 57 83.73 78.11
Rectum 92 91.21 76.58 0.1829

Tumor grade
I 28 92.86 89.14
II 107 92.35 82.36
III 13 46.15 7.69 <.0001

Chemotherapy
No 44 90.58 87.83
Yes 104 90.38 73.08 0.0460

CD24 (m)
<1 94 87.05 73.68
≥1 56 90.69 83.01 0.0598

CD24 (c)
<1 84 91.53 81.38
≥1 66 84.48 71.81 0.1358

Table 3. Univariate analysis of the overall survival of colorectal
cancer patients using Kaplan-Meier survival analysis
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ates, including chemotherapy, that can affect the patients’ sur-
vival were controlled and adjusted for by using Cox-proportional
hazard regression model, it is unlikely that this discrepancy was
caused by the confounding factors such as chemotherapy. The
essential reason for this discrepancy may be the absence of cor-
relation with lymph nodal metastasis rather than the confound-
ing factors. The cytoplasmic CD24 expression was correlated
with direct tumor invasion and differentiation of tumor cells
rather than lymph nodal metastasis (Table 2). Considering that
most of the patients in this study underwent complete excision,
nodal metastasis might have exerted a greater influence on pati-
ents’ prognosis rather than that of direct tumor invasion.

The relationship between nodal metastasis and the patients’
survival has been suggested in other studies. In breast cancer,
the CD24 expression did not correlate with direct tumor inva-
sion or tumor cell differentiation; however, it was associated with
nodal metastasis and shortened overall survival for the patients
suffering with breast cancer.13

Comparison of our results with those in previous studies

Significant rates of CD24 positivity have been reported for
many common human tumors. Furthermore, for several types
of tumor entities, higher rates of CD24 expression or CD24 posi-
tivity have been significantly associated with a shorter survival
of patients.13 And CD24 expression has been reported in colorec-
tal cancer,25-27 however, the clinical significance of the CD24
expression varies considerably depending on the types of tissues.
According to Weichert et al., CD24 correlates with patients sur-
vival only when the CD24 is highly expressed. In cases of pan-
creatic cancer and hepatocellular carcinoma, there was no corre-
lation between the expression of CD24 and the attenuation of
the overall survival of the patients,28,29 and our results were in
line with these findings. 

There have been few reports that have evaluated the membra-
nous and cytoplasmic CD24 expressions separately to determine
their clinical significance, and these limited studies reported no

Predictors
p value

Univariate

Ratio of risk (95% CI) p value

Multivariate

Ratio of risk (95% CI)

Sex 0.052 0.323
Male 1.00 1.00
Female 0.559 (0.310-1.006) 0.725 (0.384-1.371)

Age 0.843 0.636
0-59 1.00 1.00
60+ 1.062 (0.586-1.925) 1.167 (0.616-2.213)

Location 0.187 0.152
Rectum 1 1
Colon 0.650 (0.343-1.233) 0.613 (0.314-1.197)

Chemotherapy 0.052 0.984
Not done 1 1
Done 2.214 (0.992-4.942) 1.010 (0.372-2.740)

Tumor grade 0.001 0.001
I 1.00 1.00
II 1.112 (0.486-2.546) 1.612 (0.625-4.155)
III 9.803 (3.755-25.598) 7.047 (2.313-21.475)

pTNM staging 0.000 0.000
I 1.00 1.00
II 4.187 (0.544-32.202) 3.727 (0.461-30.143)
III 13.212 (1.772-98.500) 12.707 (1.529-105.578)
IV 48.054 (6.268-368.393) 36.635 (4.269-314.395)

CD24(m) 0.065 0.010
Negative 1.00 1.00
Positive 0.539 (0.280-1.038) 0.367 (0.171-0.788)

CD24(c) 0.140 0.537
Negative 1.00 1.00
Positive 1.540 (0.868-2.732) 1.246 (0.620-2.502)

Table 4. Univariate and multivariate analyses for prognostic variables of overall survival of colorectal cancer patients using Cox-pro-
portional hazards regression

h(t/x)=h0(t)exp( 0+ 1sex+ 2age+ 2location+ 4grade+ 5chemoTx+ 6stage+ 7CD24).
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apparent relationship between the membranous CD24 expres-
sion and favorable prognoses. Kristiansen et al.14 have shown
that performing immunostaining of ovarian cancer revealed two
distinct staining modalities; membranous immunoreactivity and
an additional cytoplasmic staining. In this study, membranous
CD24 expression was found to be absent in the normal ovarian
surface epithelium, but it was frequently observed in the cases
of invasive carcinoma, with no correlation to the clinicopatho-
logical parameters. However, the cytoplasmic CD24 expression
was correlated with an attenuation of patient survival on both
univariate and multivariate analyses, although there was no corre-
lation with tumor grade, the pT stage, or the pM status.14 Our
results were generally in accordance with these findings with
regard to the significance of the cytoplasmic and membranous
CD24 expression.

In summary, we showed that CD24 is abundantly expressed
in colorectal cancer tissues, and that the cytoplasmic and mem-
branous overexpression of CD24 can be a specific marker of dis-
ease progression from the premalignant tumor phase to the devel-

opment of carcinoma. The cytoplasmic CD24 expression was
associated with a variety of clinicopathological parameters relat-
ed to poor prognoses. Although the biological function of CD24
and its clinical significance are not completely understood, our
results clearly demonstrated the diagnostic and therapeutic use-
fulness of the CD24 protein in the context of colorectal cancer. 
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