
ORIGINAL RESEARCH

Prognostic Value of Cyclin D1 and CD44 Expression
in Gastric Adenocarcinoma

Hanaa M. Ibrahim1
& Abeer M. AbdElbary1 & Salem Y. Mohamed2

& Amira Elwan3
& Mohamed I. Abdelhamid4

&

Amr Ibrahim4

Published online: 2 March 2018
# Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
Background Worldwide, gastric carcinoma (GC) is the 5th most common malignancies in both sexes representing 6.8% of the
total fatalities and is the 3rd leading cause of cancer death representing 8.8% of total fatalities. In Egypt, GC considers the 12th
leading cause of cancer death representing 2.2% of the total cancer mortality. A growing body of evidence supports that cancer
stem cells (CSCs) are resistant to chemotherapy or radiation, and the cell adhesion molecule CD44 has been identified as a cell
surface marker associated with cancer stem cell in several types of tumors including gastric cancer. CD44 regulates gastric stem
cell proliferation by increasing cyclin D1 expression which represents an important regulatory protein in the cell cycle transition
from G1 phase to S phase. This study aimed to investigate whether cyclin D1 and CD44 can be used as prognostic indicators in
gastric cancer.
Material and Methods Forty formalin-fixed and paraffin-embedded gastric tissues, obtained from patients who underwent
endoscopic resection or surgical resection, constituted the group of our study. The immunohistochemical expression of cyclin
D1 and CD44 was examined and correlated with clinical-pathological parameters and outcome of the patients.
Results Overexpression of CD44 and cyclin D1 was noted (in of 55 and 50% respectively). Cyclin D1 and CD44 positive
expressions in GC were positively correlated with tumor differentiation (p = 0.020, p = 0.004 respectively), TNM stage
(p < 0.001 for both), poor survival (p < 0.001 for both), and with increased rate of recurrence (p = 0.020, p = 0.005 respectively).
Conclusion CD44 and cyclin D1 were associated with poor prognosis in gastric cancer, and so, they comprise an attractive target
for anticancer drug development.
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Introduction

Worldwide, gastric carcinoma (GC) is the 5th most common
malignancies in both sexes representing 6.8% of the total

fatalities and is the 3rd leading cause of cancer death
representing 8.8% of total fatalities [1].

In Egypt, GC is the 12th most common cancer in both
sexes representing 1.6% of total cancer and is considered the
12th leading cause of cancer death representing 2.2% of the
overall cancer mortality [1, 2]. Many Egyptian population-
based cancer registries approved the previous data [3].

The median age of GC in the Egyptians is 56 years [2]. The
pathogenesis of GC has not been fully understood, and the
identification of new tumor markers and therapeutic targets
have an important clinical significance for the treatment of
gastric cancer [4].

A growing body of evidence supports that only a small
population of cells within a solid tumor has Bstem-like^ char-
acteristics. These cancer stem cells (CSCs), distinct from non-
malignant stem cells, show higher self-renewal capacity, pro-
pensity to differentiate into active proliferating tumor cells,
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and resistance to chemotherapy or radiation, and so many
cancer patients experience recurrence owing to failure to tar-
get the cancer stem cells [5] adequately.

Nishii et al. [6] have identified cancer stem cells in gas-
tric adenocarcinoma and demonstrated that GC stem cells
may be the metastasis precursors and that CD44 was one of
the molecules that was significantly overexpressed in the
cancer stem cell population constituting the bulk of perito-
neal metastasis.

A cluster of differentiation 44 (CD44) is the major cell
surface receptor for hyaluronate encoded on the short arm of
chromosome 11 in humans. CD44 is composed of three do-
mains: extracellular, transmembrane, and intracellular. Its ex-
tracellular portion binds to the ligand hyaluronan (HA), where
their interaction promotes cell migration and maintains prolif-
eration and differentiation of cancer stem cells (CSCs). CD44
exists in a standard form (CD44s) and 10 distinct isoforms
(CD44v) [7, 8].

Takaishi et al.’s [9] study was the first that demonstrated the
existence of CD44 positive cells endowedwith stem cell prop-
erties in gastric adenocarcinoma and also approved that CD44
(+) gastric cancer cells showed increased resistance to chemo-
therapy or radiation therapy.

CD44 regulates gastric stem cell proliferation by increasing
cyclin D1 expression through directly interacting with the
active signal transducer and activator of transcription 3
(STAT3), that were reported to have carcinogenic effects [10].

The cyclin D1 proto-oncogene is a regulatory protein in the
cell cycle transition from G1 phase to S phase in many differ-
ent cell types. Together with its binding partner’s cyclin-
dependent kinase 4 and 6 (CDK4 and CDK6), cyclin D1
forms active complexes that promote cell cycle progression
by phosphorylating and inactivating the retinoblastoma pro-
tein (RB). The cyclin D1 protein has been shown to be unsta-
ble with a short half-life (~24 min) [11].

High activity of cyclin D1 leads to premature cell passage
through the G1–S transition, resulting in the propagation of
unrepaired DNA damage and accumulation of genetic errors,
therefore leading to a selective advantage for abnormal cell
proliferation [12].

Cyclin D1 overexpression is believed to play an essential
role in the tumorigenesis through modulating the tumor cell
proliferation, apoptosis, invasion, metastasis, and immune es-
cape [13].

Material and Methods

Tissue Sample

Paraffin-embedded tumor tissue was obtained from 40 GC
that was diagnosed at the pathology department and treated
at Zagazig University Hospital during the period from 2012 to

December 2016. All patients were followed up every 4–
6 months for 3 years until December 2016 with a median
follow-up of [8–36] months. The clinicopathological and
follow-up data were available from the patient’s reports. The
Ethics Committee of Zagazig University Hospital authorized
the collection of specimens.

The hematoxylin and eosin stained slides were reviewed
and graded by Lauren classification: intestinal type GC corre-
sponds to well or moderately differentiated tumor and diffuse
type corresponds with poorly differentiated tumors.
Pathologic stage was reassigned according to the 2010
American Joint Committee on Cancer TNM staging system
(7th edition) [14].

Immunohistochemical Analyses

Immunohistochemical staining of tissue sections was con-
ducted using the avidin-biotin complex (ABC) method The
formalin-fixed, paraffin-embedded (FFPE) sections were cut
into 5 um thick. Sections were deparaffinized with xylene and
dehydrated through graded concentrations of alcohol.
Incubation with 0.3% H 2 O 2 in methanol for 30 min was
done to block the endogenous peroxidase activity. The sec-
tions were then treated with microwave radiation for 10 min
for antigen retrieval, and to prevent intrinsic antibody binding,
they were reacted with normal serum (mouse IgG) for 10 min
at room temperature. The sections were then incubated with
primary antibodies (monoclonal antibody against CD44 Std./
HCAMAB-4 (0.7 ml. of antibody prediluted 0.05 mol/LTris-
HCl, pH 7.6 containing stabilizing protein and 0.015 mol/L
sodium azide—Thermo Fisher Scientific. UK) and Rabbit
monoclonal anti-cyclin D1 antibody (Cat. from Thermo
Scientific/Lab Vision Corporation, Fermont, USA, and clone:
EPR2764. 0.09% sodium azide. Dilution 1:100), with appro-
priate negative and positive controls. The sections were incu-
bated with biotinylated anti-mouse antibody at room temper-
ature for 20 min, followed by peroxidase-labeled streptavidin
for 20 min. Binding was detected using DAB (Dako).
Sections were counterstained with Mayer’s hematoxylin be-
fore mounting.

Brown nuclear staining was regarded as a positive result for
cyclin D1 and scored as the following: negative, 1 + (weak) =
less than 10%, 2 + (moderate) = 11 to 50%, and 3 + (strong) =
more than 50% nuclear tumor cells stained positive [15].
Positive immunoreactivity in the cytoplasm for cyclin D1
was considered aberrant. Positivity for CD44 was reported
as cytoplasmic and membranous staining or negative with
the percentage of positive cells [16]. The intensity of CD44
expression was scored based on the percentage of positive
cells, as follows: negative (−), < 10%; weak positive (+),
10–25%; moderate positive (++), 25–50%; and strong posi-
tive (+++), > 50% [17].
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Controls

Sections from a tonsillar tissue and breast cancer were used as
a positive control for CD44 and CD1 respectively. Negative
controls were obtained by replacing the primary antibodywith
a non-immunized rabbit or mouse serum.

Statistical Analyses

Continuous variables were expressed as the mean ± SD and
median (range), and the categorical variables were expressed
as a number (percentage). Percentage of categorical variables
was compared using Pearson’s chi-square test or Fisher’s ex-
act test when appropriate. The trend of change in the distribu-
tion of relative frequencies of ordinal data was analyzed using
the Chi-square test for direction. Disease-free survival (DFS)
was calculated as the time from the time of surgery to relapse
or the most recent follow-up in which patient was free from
relapse. Overall survival (OS) was calculated as the time from
diagnosis to death or the most recent follow-up contact (cen-
sored). Stratification of DFS and OS was done according to
immunohistochemical markers. These time-to-event distribu-
tions were estimated using the method of Kaplan-Meier plot
and compared using two-sided exact log-rank test. All tests
were two-sided. A p value < 0.05 was considered significant.
All statistics were performed using SPSS 22.0 for Windows
(SPSS Inc., Chicago, IL, USA) and MedCalc windows
(MedCalc Software bvba 13, Ostend, Belgium).

Results

A—Clinical characteristics and pathological findings
The age of the 40 patients ranged from (41–60) years

Table 1 Clinicopathological features, immunohistochemical markers,
and outcome in 40 patients with gastric carcinoma

Characteristics All (N = 40) Characteristics
No. %

Sex

Male 25 62.5%

Female 15 37.5%

Age (years)

Mean ± SD 52.57 ± 5.25

Median (range) 52.50 (41–60)

≤ 55 years 28 70%

> 55 years 12 30%

Site

Fundus 4 10%

Body 16 40%

Distal and pylorus 20 50%

Size

Mean ± SD 5.33 ± 1.13

Median (range) 5.45 (2–7)

< 5 cm 6 15%

= 5 cm 8 20%

> 5 cm 26 65%

Histological type

Intestinal 35 87.5%

Diffuse 5 12.5%

Grade

Well-differentiated 10 25%

Moderately differentiated 22 55%

Poorly differentiated 8 20%

T

T1 7 17.5%

T2 15 37.5%

T3 11 27.5%

T4 7 17.5%

LN metastasis

Negative 6 15%

Positive 34 85%

N

N0 7 17.5%

N1 12 30%

N2 9 22.5%

N3 12 30%

AJCC stage

Stage I 5 12.5%

Stage II 11 27.5%

Stage III 24 60%

Cyclin D1

− ve 20 50%

+ ve 20 50%

CD44 expression

− ve 18 45%

Table 1 (continued)

Characteristics All (N = 40) Characteristics
No. %

+ ve 22 55%

Follow-up (months)

Mean ± SD 19.12 ± 10.94

Median (range) 13 (8–36)

Relapse

Absent 6 15%

Present 34 85%

Death

Alive 8 20%

Died 32 80%

Continuous variables were expressed as mean ± SD and median (range)

Categorical variables were expressed as number (percentage)

372 J Gastrointest Canc (2019) 50:370–379



(mean 52.57 ± 5.25 years). There were 25 (62.5%) males
and 15 (37.5%) females. The majority of cases 35

(87.5%) were of the intestinal type, and only 5 (12.5%)
were of diffuse-type adenocarcinoma. All the data were

Table 2 Relationship between clinicopathological features and cyclin D1, CD44 IHC staining in 40 patients with gastric carcinoma

Characteristics All Cyclin D1 IHC staining p value CD44 IHC staining p value

(N = 40) Negative (N = 20) Positive (N = 20) Negative (N = 18) Positive (N = 22)
No. (%) No. (%) No. (%) No. (%) No. (%)

Sex
Male 25 (62.5%) 11 (44%) 14 (56%) 0.327‡ 11 (44%) 14 (56%) 0.870‡
Female 15 (37.5%) 9 (60%) 6 (40%) 7 (46.7%) 8 (53.3%)
Age (years)
Mean ± SD 52.57 ± 5.25 52.05 ± 5.47 53.10 ± 5.10 0.534* 52.33 ± 5.36 52.77 ± 5.27 0.796*
Median (range) 52.50 (41–60) 52 (41–60) 53.50 (44–60) 52 (41–60) 53.50 (44–60)
≤ 55 years 28 (70%) 15 (53.6%) 13 (46.4%) 0.490‡ 13 (46.4%) 15 (53.6%) 0.781‡
> 55 years 12 (30%) 5 (41.7%) 7 (58.3%) 5 (41.7%) 7 (58.3%)
Site
Fundus 4 (10%) 1 (25%) 3 (75%) 0.150‡ 1 (25%) 3 (75%) 0.158‡
Body 16 (40%) 6 (37.5%) 10 (62.5%) 5 (31.3%) 11 (68.8%)
Distal and pylorus 20 (50%) 13 (65%) 7 (35%) 12 (60%) 8 (40%)
Size
Mean ± SD 5.33 ± 1.13 5.63 ± 0.87 5.03 ± 1.29 0.135• 5.77 ± 0.65 4.97 ± 1.31 0.078•
Median (range) 5.45 (2–7) 5.55 (3–7) 5.30 (2–7) 5.75 (5–7) 5.30 (2–7)
< 5 cm 6 (15%) 1 (16.7%) 5 (83.3%) 0.207§ 0 (0%) 6 (100%) 0.091§
= 5 cm 8 (20%) 5 (62.5%) 3 (37.5%) 5 (62.5%) 3 (37.5%)
> 5 cm 26 (65%) 14 (53.8%) 12 (46.2%) 13 (50%) 13 (50%)
Histological type
Intestinal 35 (87.5%) 16 (45.7%) 19 (54.3%) 0.342‡ 14 (40%) 21 (60%) 0.155‡
Diffuse 5 (12.5%) 4 (80%) 1 (20%) 4 (80%) 1 (20%)
Grade
Well-differentiated 10 (25%) 7 (70%) 3 (30%) 0.020§ 7 (70%) 3 (30%) 0.004§
Moderately differentiated 22 (55%) 12 (54.5%) 10 (45.5%) 11 (50%) 11 (50%)
Poorly differentiated 8 (20%) 1 (12.5%) 7 (87.5%) 0 (0%) 8 (100%)
T
T1 7 (17.5%) 7 (100%) 0 (0%) < 0.001§ 6 (85.7%) 1 (14.3%) 0.009§
T2 15 (37.5%) 9 (60%) 6 (40%) 7 (46.7%) 8 (53.3%)
T3 11 (27.5%) 4 (36.4%) 7 (63.6%) 4 (36.4%) 7 (63.6%)
T4 7 (17.5%) 0 (0%) 7 (100%) 1 (14.3%) 6 (85.7%)
LN metastasis
Negative 6 (15%) 6 (100%) 0 (0%) 0.020‡ 6 (100%) 0 (0%) 0.005‡
Positive 34 (85%) 14 (41.2%) 20 (58.8%) 12 (35.3%) 22 (64.7%)
N
N0 7 (17.5%) 7 (100%) 0 (0%) < 0.001§ 7 (100%) 0 (0%) < 0.001§
N1 12 (30%) 12 (100%) 0 (0%) 9 (75%) 3 (25%)
N2 9 (22.5%) 1 (11.1%) 8 (88.9%) 2 (22.2%) 7 (77.8%)
N3 12 (30%) 0 (0%) 12 (100%) 0 (0%) 12 (100%)
AJCC stage
Stage I 5 (12.5%) 5 (100%) 0 (0%) < 0.001§ 5 (100%) 0 (0%) < 0.001§
Stage II 11 (27.5%) 11 (100%) 0 (0%) 8 (72.7%) 3 (27.3%)
Stage III 24 (60%) 4 (16.7%) 20 (83.3%) 5 (20.8%) 19 (79.2%)
Cyclin D1 IHC staining
− ve 20 (50%) 17 (85%) 3 (15%) < 0.001‡
+ ve 20 (50%) 1 (5%) 19 (95%)
CD44 IHC staining
− ve 18 (45%) 17 (94.4%) 1 (5.6%) < 0.001‡
+ ve 22 (55%) 3 (13.6%) 19 (86.4%)

Categorical variables were expressed as number (percentage) and continuous variables were expressed as mean ± SD and median (range)

*Independent sample Student’s t test

•Mann-Whitney U test

‡Chi-square test

§Chi-square test for trend

p < 0.05 is significant
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illustrated in Table 1. No significant correlation was
found between patient’s age or, sex, initial site,

histopathological subtype, or size of the tumor with both
markers expression (Table 2).
B—Expression of cyclin D1 and CD44 in GC (Table 1,
Figs. 1 and 2)

Fifty percent (20/40) of the cases were positive for
cyclin D1, and 55 % (22/40) were positive for CD44.
C—Correlation between cyclin D1 and CD44 expression
in GC (Table 2)

Both markers showed a significant positive correlation
with each other (p < 0.001)
D—Correlation between cyclin D1 and CD44 expression
and pathological features (Table 2)

Cyclin D1 was significantly correlated with higher tu-
mor grade, high incidence of LN metastases, and ad-
vanced stage of the tumor (p = 0.020, p = 0.020, and
p < 0.001 respectively). Also, CD44 overexpression was
significantly positively correlated with grade, LN metas-
tases and stage of the tumor (p = 0.004, p = 0.005, and
p < 0.001 respectively).
E—Correlations between cyclin D1 and CD44 expres-
sion and outcome of the patients (Table 3, Fig. 3).
I—Out of 40 patients, 32 (80%) died and 8 (20%) were
alive at the last follow-up. Positive expression of cyclin
D1 and CD44was significantly associatedwith shortened
disease-free survival (DFS) and overall survival (OS)
(p < 0.001 for both).
II—A positive expression of both cyclin D1 and CD44
was significantly associated with an increase the inci-
dence of tumor recurrence (p = 0.020, p = 0.005
respectively).

Discussion

According to the National Cancer Institute, gastric cancer
ranks among worst malignancies in prognosis, with less than
30% of patients surviving for 5 years after diagnosis [18].

Accumulating evidence indicates that CD44 is a cancer
stem cell (CSC) markers and critical players in regulating
the properties of CSCs [19].

CD44 regulates the CSC via STAT3-cyclin D1 pathway
[10]. Both CD44v and CD1 have been shown to be highly
expressed in gastric adenocarcinoma [20, 21]. Cyclin D1
overexpression has been reviewed in many studies as a poor
prognostic marker of colorectal, esophagus, stomach, pancre-
as, and liver cancers [29]. CD44 has been found to function as
a prognostic marker in many other tumors, including lung,
colorectal, breast, hepatocellular, head, neck, and
hypopharyngeal squamous cell carcinoma [19].

Our work aims to evaluate the prognostic value of cyclin
D1 and CD44 expression in gastric adenocarcinoma.
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A-Moderately differentiated gastric adenocarcinoma with strong cyclin d1x400

B-High-grade gastric adenocarcinoma with strong cyclin d1x400

C -high grade gastric adenocarcinoma with moderate cyclin d1 staining 400

Fig. 1 Expression of cyclin D1 and CD44 in gastric cancer (a, b, c). a
Moderately differentiated gastric adenocarcinoma with strong cyclin D1
×400. bHigh-grade gastric adenocarcinoma with strong cyclin D1 ×400. c
High-grade gastric adenocarcinoma with moderate cyclin d1 staining 400
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D - well differen�ated gastric adenocarcinoma with cytoplasmic and membranous cd44 staining x200

E

F high-grade gastric adenocarcinoma with  membranous and cytoplasmic cd44 staining 400

- Moderately differen�ated gastric adenocarcinoma with cytoplasmic Cd44 staining 

-

Fig. 2 Expression of cyclin D1
and CD44 in gastric cancer d
Well-differentiated gastric
adenocarcinoma with
cytoplasmic and membranous
CD44 staining ×200. e
Moderately differentiated gastric
adenocarcinoma with
cytoplasmic CD44 staining. f
High-grade gastric
adenocarcinoma with
membranous and cytoplasmic
CD44 staining 400



In this study, cyclin D1 was positive in 50% of gastric
cancer. In the previous report done by Begnami et al. [22],
the incidence was 50%. However, Casasola et al. [23] showed
cyclin D1 expression in only 29.2% of gastric cancer.

In our study, we found that cyclin D1 overexpression was
associated with reduced differentiation in gastric adenocarci-
noma. It was in agreement with the studies of Feakins et al.
[21] and Casasola et al. [23], but some studies as that of
Begnami et al. [22] who found no relationship between cyclin
D1 expression and histological differentiation.

In the present study, cyclin D1 was correlated with lymph
node metastasis and TNM stage, and these were in disagree-
ment with a survey by Arici et al. [24] who found a nonsig-
nificant correlation between cyclin D1 expression and depth
of invasion and lymph node metastasis; also. Takano et al.

[25] approved that cyclin D1 did not have prognostic signifi-
cance and showed no significant differences as regards the
grade of differentiation and lymph node state.

Analysis of the disease-free survival (DFS) and overall
survival (OS) showed that cyclin D1 overexpression is corre-
lated with shorter cancer patient survival. This result was in
agreement with Jares et al. [26] who reported that disease-free
survival (DFS) and overall survival (OS) were significantly
more reduced for cyclin D1-positive patients. However, this
result was in contrast to Ahn et al.’s [27] study, which showed
no correlation with disease-free survival or overall survival.

Tumor survival and metastasis are controlled by the bal-
ance between angiogenesis stimulators and inhibitors [28],
and cyclin D1 may play a role in the maintenance of VEGF
expression [29].

Table 3 Relationship between cyclin D1, CD44 IHC staining, and outcome in 40 patients with gastric carcinoma

Characteristics All Cyclin D1 IHC staining p value CD44 IHC staining p value

(N = 40) Negative (N = 20) Positive (N = 20) Negative (N = 18) Positive (N = 22)
No. (%) No. (%) No. (%) No. (%) No. (%)

Relapse

Absent 6 (15%) 6 (30%) 0 (0%) 0.020‡ 6 (33.3%) 0 (0%) 0.005‡

Present 34 (85%) 14 (70%) 20 (100%) 12 (66.7%) 22 (100%)

Disease free survival

Mean (months)
(95% CI)

15.67 months
(12.14–19.21)

24.60 months
(20.25–28.95)

6.75 months
(6.17–7.33)

< 0.001§ 25.33 months
(20.71–29.96)

7.77 months
(6.10–9.44)

< 0.001§

Median DFS 9 months 24 months 6 months 30 months 6 months
6-month DFS 62.5% 100% 25% 100% 31.8%%

9-month DFS 45% 90% 0% 88.9% 9.1%

1-year DFS 40% 80% 0% 83.3% 4.6%

2-year DFS 25% 50% 0% 55.6% 0%

3-year DFS 15% 30% 0% 33.3% 0%

HR (95% CI) 4.028 (1.875–8.655) 3.902 (1.898–8.024)

Death

Alive 8 (20%) 8 (40%) 0 (0%) 0.003‡ 8 (44.4%) 0 (0%) 0.001‡

Died 32 (80%) 12 (60%) 20 (100%) 10 (55.6%) 22 (100%)

Overall survival

Mean (months)
(95% CI)

19.13 months
(15.78–22.47)

28.15 months
(24.55–31.75)

10.10 months
(9.28–10.92)

< 0.001§ 28.39 months
(24.39–32.38)

11.55 months
(9.47–13.62)

< 0.001§

Median OS 12 months 30 months 9 months 32 months 9 months
6-month OS 100% 100% 100% 100% 100%

9-month OS 70% 100% 40% 100% 45.5%

1-year OS 50% 90% 10% 88.9% 18.2%

2-year OS 30% 60% 0% 61.1% 4.6%

3-year OS 20% 40% 0% 44.4% 0%

HR (95% CI) 5.090 (2.278–11.372) 5.651 (2.214–9.769)

Categorical variables were expressed as number (percentage) and continuous variables were expressed as mean (95% CI)

HR hazards Ratio, 95% CI 95% confidence interval

‡Chi-square test

§Log-rank test

p < 0.05 is significant
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Cyclin D1 overexpression can downregulate Fas ex-
pression, leading to increased chemotherapeutic resistance
and protection from apoptosis [30]. Also, Yoon et al. [31]

has demonstrated the resistance of gastric cancer cases
that were positive CD44 to 5-fluorouracil and cisplatin
chemotherapy.
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Fig. 3 Kaplan-Meier plot. Left panel for disease-free survival and right panel for overall survival: a and dAll studied patients (N = 40) b and e Stratified
according to cyclin D1 IHC staining. c and f Stratified according to CD44 IHC staining



In our study, the frequency of CD44-positive expression in
tumor samples was 55%. Near to the result, Dhimgra et al.
[32] found that CD44 expression was 51% in the tumor.
Yamaguchi et al. [33], in a study of 95 cases of gastric carci-
noma, reported that the expression of CD44 was
47.3%.Unlike in the studies of Ghafarzadegan et al. [16],
Kim et al. [34], and Nosrati et al. [20], the incidence of
CD44 in gastric cancers was 65, 11.4, and 60% respectively.

In this study, the CD44 expression seems to correlate with
the degree of tumor differentiation and this was in agreement
with the review of Wang et al. [35]. However, Yamaguchi
et al. [33] found that the expression of the CD44 protein was
significantly higher in differentiated adenocarcinoma than in
diffuse-type carcinoma.

This variation may contribute to the use of various antibod-
ies having subtle differences in specificity and thus increasing
the possibility of cross-reactivity between the antibodies.
Another reason for such discrepancies is probably the com-
parison of results having different techniques [36].

In the study of Chen et al. [37], the CD44 expression was
positively correlated with advanced stage and has been impli-
cated in the development of lymph node metastasis, which is
in harmony with our results and in contrast to Cao et al.’s [38]
study which proved that there is no significant difference in
CD44 expression level in relation to TNM stage. Cancer cells
expressing CD44 utilize a camouflage function against lym-
phocytes to escape identification and destruction of the human
immune system, thus, enabling easier metastasis [35].

Among all the examined 40 cases in this study, the overall
survival rate was significantly lower in those whose tumors
express CD44 than in those with tumors that did not show it.
Similarly, Cao et al. [38], Yan et al. [19], and Chen et al. [37]
demonstrated that CD44 expression was associated with re-
duced overall survival rates. Moreover, no relationship be-
tween CD44 and recurrence could be approved by Yong
et al.’s [39] study, and this result was in disagreement with
the present study.

The higher expression of CD44 in gastric cancer cells may
represent a more top percent of CSCs from which a weaker
survival was explained [38, 40]. Therapies that specifically
target CSC may give a great promise for improving survival
for cancer patients [19].

The results of the current study are consistent with previous
findings, showing that CD44 and cyclin D1expression is as-
sociated with poor prognosis in gastric cancer. So, the critical
role of CD44 as a cancer stem cell (CSC) marker in tumor
initiation, metastasis, and chemo-radioresistance comprise an
attractive target for anticancer drug development that destroys
the CSC population. Also, there is an ample evidence that
cyclin D1 is valuable prognostic markers in various types of
tumors. Therefore, therapies that target cyclin D1 hold excel-
lent promise for the cure of cancers. One of the most reliable
points of our study is the prospective nature of our work, but it

lacks follow-up of the cases with the same tissue markers after
chemotherapy. Also, non-studying the association between
chemoradiotherapy and tissue makers is another weak point
of the present work.
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