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Background: The association of CD133 overexpression with clinicopathological significance
and prognosis in patients with breast cancer remains controversial. We thus performed a
meta-analysis to evaluate the role of CD133 expression in the development and prognosis of
breast cancer.

Methods: The databases PubMed, Embase, and Cochrane Library (updated to August 1,2016)
were searched. Pooled odds ratios (ORs) or hazard ratios (HRs) with 95% confidence intervals
(95% CI) were used to evaluate the impact of CD133 expression on clinicopathological
features, overall survival, and disease-free survival.

Results: A total of 1,734 patients from 13 studies were subject to final analysis. The results
showed a significant association between overexpression of CD133 and estrogen receptor
status (OR 0.35, 95% CI 0.18-0.70), progesterone receptor status (OR 0.56, 95%
CI 0.43-0.74), human epidermal growth factor-2 status (OR 1.81, 95% CI 1.33-2.45), lymph
node metastasis (OR 1.98, 95% CI 1.34-2.92), and tumor histological grade (OR 1.79, 95%
CI 1.26-2.54) in breast cancer. However, no significant correlation was found between
upregulation of CD133 expression and onset age (OR 1.03, 95% CI 0.70-1.53) or tumor
size (OR 1.29, 95% CI 0.80-2.09). Moreover, CD133-positive breast cancer patients had a
higher risk of mortality (HR 1.91, 95% CI 1.21-3.03) and disease progression (HR 2.70, 95%
CI 1.05-6.95).

Conclusion: This meta-analysis suggested that CD133 might be a predictor of clinical
outcomes as well as prognosis and could be a potentially new gene therapy target for breast
cancer patients.
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Introduction
Breast cancer is the most commonly occurring malignant tumor in women,
with ~1.67 million new cases (25% of all cancers) diagnosed worldwide in 2012. It is
the most frequent cause of cancer death (522,000 deaths, 14.7% of total) in females.!
From the time that distinct molecular subtypes were proposed by Perou et al in
2000,? the combination of traditional pathological morphological classification and
molecular subtyping has been applied to determine the optimal therapy for breast cancer
patients. However, the prognosis of breast cancer patients remains unsatisfactory.
Consequently, it is critical to predict prognosis through novel biomarkers that can
serve as potential therapeutic targets in breast cancer patients.

There is a growing realization that a small subpopulation of cells with stem cell-
like features resides in the tumor tissue and is known as cancer stem cells (CSCs).?
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Their activity is achieved by self-renewal, unlimited prolifer-
ation and differentiation potential, and high tumorigenicity.*
Recently, it has been found that CSCs have similar specific
cell surface molecular markers to stem cells such as CD44,
CD24, ALDHI1, and CD133. CD133, which is known as
prominin-1, a pentaspan transmembrane cell surface glyco-
protein with a molecular weight of 120 kDa, is located in
plasma membrane protrusions. It was initially considered
to be a marker of hematopoietic stem cells by Yin et al.’
Biological functions of CD133 include tumor initiation, cel-
lular migration, vasculogenic mimicry, and drug resistance.®
Although CD133 has been studied intensely in various types
of solid tumors, including lung cancer,’ renal cancer,? esopha-
geal carcinoma,’ and gastric cancer,' the role of CD133 in
breast cancer has not been verified.

In this meta-analysis, we aimed to evaluate the rela-
tionship between CD133 expression in breast cancer and
clinicopathological features, including tumor size, lymph
node metastasis, histological grade, onset age, receptor
status (estrogen receptor [ER], progesterone receptor [PR],
and human epidermal growth factor-2 [HER2]) as well as
prognostic significance.

Methods

Literature search

The literature in the following electronic databases —
PubMed, Embase, and the Cochrane Library (updated to
August 1, 2016) — was systematically searched. We per-
formed our search using the medical subject heading (MeSH)
term “CD133” and its synonyms: “fudenine”, “prominin”,
“PROML1”, and “AC141 antigen”. These keywords were

EE RT3

then combined with “breast”,

LE TS

mammary”, “cancer”,

EERNT3 EEINT3

“neoplasm”, “carcinoma”, “prognosis”, and “survival” using
the Boolean “OR” term or the Boolean “AND” term.

Study selection criteria
Study selection inclusion criteria were as follows: 1) patients
diagnosed with breast cancer using pathological and histo-
logical examinations, 2) full text and published in English,
3) clinicopathological and survival (overall survival [OS]
and disease-free survival [DFS]) outcomes were recorded,
4) CD133 expression was detected in primary breast tumors,
and 5) outcomes were recorded using odds ratios (ORs) or
hazard ratios (HRs) with 95% confidence intervals (CIs).
Exclusion criteria were as follows: 1) meeting abstracts,
comments, case reports, reviews, and meta-analyses;
2) experiments on cell lines and animals; 3) metastatic or
recurrent cancer; and 4) duplicate studies.

Quality assessment

The selected cohort studies were analyzed from three
perspectives, selection, comparability, and outcomes, by two
investigators independently, according to the Newcastle—
Ottawa scale (NOS). The details of NOS table are shown
in Table S1.

Data extraction

The following details were extracted using a predefined
form: first author’s name, publication year, country, mean
age, tumor stage, total number of included patients, median
follow-up time, cutoff value, survival outcome, outcome
method, and estimated HR.

Statistical analysis

This meta-analysis was performed using Stata Version 12.0
(Stata Corporation, College Station, TX, USA). For the
pooled analysis of clinicopathological features, OR was eval-
uated. HR was applied as a measure of the prognostic value.
Study heterogeneity was evaluated using the chi-square-
based Q test and /? statistic. Studies with an 7>>50% or a
P<0.05 was considered to have significant heterogeneity,
and a random-effects model test was conducted. Otherwise,
the fixed-effects model test was selected. Sensitivity analysis
was performed to evaluate the stability of the pooled results.
Publication bias was assessed using Begg’s funnel plots and
Egger’s test. All P-values were two-sided and P<<0.05 was
considered statistically significant.

Results

Search results

A total of 424 citations were potentially identified for inclu-
sion using the described search strategies. Through reviewing
the title and abstracts, 381 papers were excluded. We then
systematically read the full text of the remaining 43 articles
and filtered out an additional 30 papers. Among the excluded
papers, 13 studies were experimental studies, six studies were
not correlated with target protein, three studies had overlapped
data with other published trials, six studies had no sufficient
survival data to analyze, and two studies are reviews. Ulti-
mately, 13 studies'" were included (Figure 1).

Characteristics of included studies

The details of 13 included studies selected from the literature
search are summarized in Table 1. In total, 13 eligible
articles with 1,734 patients were analyzed for clinicopatho-
logical features, and five qualified studies with 879 patients
were analyzed for survival outcomes. These cohort studies
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Records identified through multiple databases
(n=424)

Irrelative articles excluded
by browsing the titles and
abstracts (n=381)

y
[ Full-text articles for detailed evaluation ]

(n=43)

Records excluded (n=30):
Experimental studies (n=13)
Nontarget protein (n=6)
Overlapping data (n=3)
Unavailable data (n=6)
Reviews (n=2)

Studies included in this meta-analysis
(n=13)

Figure | Flow diagram of the studies selection process.

were conducted in eight regions (Italy, Taiwan, China,
New Zealand, Japan, Turkey, Egypt, and Korea) and were
published between 2009 and 2016 with a mean patient age
ranging from 45.6 years to 61.8 years. Univariate analysis
was applied for the survival data.

Meta-analysis of clinicopathological

parameters

CD 133 expression and ER, PR, and HER2 status

The pooled ORs indicated that overexpression of CD133 was
significantly associated with ER status (positive vs negative:
OR 0.35,95% CI 0.18-0.70; Figure 2A), PR status (positive
vs negative: OR 0.56, 95% CI 0.43-0.74; Figure 2B), and
HER2 status (=2+ vs 1+, OR 1.81, 95% CI 1.33-2.45;
Figure 2C). In the subgroup analysis of ER status, there
were no significant heterogeneity in the group of non-Asian
(I*=11.1%, P=0.289) and group of mean age was >50 years
(1*=0.0%, P=0.689). The details are shown in Table 2.

CD 133 expression and age, tumor, node, and grade

Our results showed that there was no significant association
between CD133 high expression and onset age (=50
vs <50 OR 1.03, 95% CI 0.70-1.53; Figure 3A) and tumor
size (=2 cm vs <2 cm, OR 1.29, 95% CI 0.80-2.09;
Figure 3B). However, breast cancer with CD133 expres-
sion was associated with lymph node metastasis (positive vs
negative: OR 1.98, 95% CI 1.34-2.92; Figure 3C) and tumor
histological grade (III vs I-1I: OR 1.79, 95% CI 1.26-2.54;
Figure 3D). We further performed subgroup analysis from

Table | Characteristics of studies included in our meta-analysis

NOS
score

Outcomes

Cutoff
value

NR

Scoring
criteria

AB AB type

No of Mean age Stage Follow-up,
(years)
61.8
52
49

Country

Year

Study

source
Rabbit

NR

months (range)

64.3 (6-136)

NR

patients

49

CF

ID score

Polyclonal
NR

Italy

2011

leni et al''

CF

10%
10%
10%

Percentage

49

Taiwan
China

2015

Lin et al'?

CF

Semiquantitative

Polyclonal

NR

41.6 (3-49.3)

30.5 (1-60)

74

2009

Liu et al"

8
6
8
6
8
6
7
6
7
8

CF, OS, DFS

CF
CF, OS, DFS

CF
OS, DFS
CF, OS, DFS

CF
CF, OS

CF
CF

89
|

|

|
10%
10%
NR
10%
10%

Semiquantitative
Percentage
Semiquantitative
Semiquantitative
Semiquantitative
NR
Semiquantitative
Semiquantitative

Semiquantitative
Percentage

Monoclonal
Polyclonal
Polyclonal
Monoclonal
Polyclonal
NR
Monoclonal
Monoclonal

NR
NR

Rabbit
Rabbit
Mouse

Mouse
R
NR
Rabbit
Mouse
NR

NR

46.8 (15-108)

45.05 (2-89)
Abbreviations: NR, not reported; AB, antibody; ID, intensity-distribution; CF, clinicopathological features; OS, overall survival; DFS, disease-free survival; NOS, Newcastle-Ottawa scale.

48 (12-84)
53.8 (4-97)

NR
NR
NR

-V

NR
56
55
54
47
49
49
47.5
48.7
45.6

94

204
102
105
67

120
291
134
120
325

New Zealand

Egypt

Korea
China
China
China

Mansour and Atwa'®

Di Bonito et al'®
Aomatsu et al'®
Kapucuoglu et al'7
Zhao et al'®

Kim et al®

Liu et al”!

Han et al®

Currie et al'*
Lv et al??
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Figure 2 Forest plots of ORs for the correlation between CD 133 overexpression and ER, PR, and HER2.

A study ID OR (95% Cl) % weight
leni et al' (2011) 0.33(0.10,1.11)  11.86
Lin et al’? (2015) 0.23(0.06,0.84) 11.23
Liu et al®® (2009) — 1.54 (0.61,3.85) 14.27
Currie et al* (2013) HO—%- 0.14 (0.05, 0.40) 13.07
Kim et al?® (2015) —_— 0.14 (0.08,0.26)  16.85
Lv et al? (2016) —«-— 0.40 (0.17,0.92) 14.94
Han et al?* (2015) —— 0.65(0.42,1.02) 17.79
Overall (1=79.3%, P=0.000) <> 0.35(0.18,0.70) 100

T : T
0.0467 1 21.4

B study ID OR (95% CI) % weight
leni et al™ (2011) + : 0.29 (0.08,1.00) 6.75
Lin et al’? (2015) -+ i 0.23(0.06,0.84) 6.39
Liu et al™® (2009) :——0— 1.54 (0.61,3.85) 5.33
Currie et al™ (2013) —0-—:— 0.32(0.11,0.87) 9.78
Kim et al?® (2015) —--— 0.53(0.31,0.92) 25.62
Lv et al®2 (2016) _._._- 0.43(0.17,1.10)  10.44
Han et al?® (2015) —--— 0.65(0.42,1.01)  35.70
Overall (1?=37.5%, P=0.142) <> 0.56 (0.43, 0.74) 100

T : T
0.0611 1 16.4

C study ID OR (95% CI) % weight
leni et al' (2011) 9.29 (1.57,54.77) 1.43
Lin et al’? (2015) ——'—-— 2.74(0.78,9.61) 4.65
Liu et al’® (2009) _..__ 1.01(0.34,3.00)  10.57
Kim et al?® (2015) -.—.— 2.79 (1.47,5.32) 16.04
Lv et al? (2016) —_._— 1.00 (0.44,2.26) 18.74
Han et al?® (2015) B 1.66 (1.06, 2.59)  48.57
Overall (12=42.6%, P=0.121) @ 1.81(1.33,2.45) 100

. T

T
0.0183

54.8

Notes: (A) OR for the relation between CD133 overexpression and ER; (B) OR for the relation between CD 33 overexpression and PR; and (C) OR for the relation
between CD 133 overexpression and HER2. Weights are from random-effects analysis.
Abbreviations: OR, odds ratio; Cl, confidence interval; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor-2.
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0.805

.94 (1.34,2.81) 41.4% 0.191 1.65(1.20,2.27) 37.5% 0.187 4.28 (1.58, 11.57) 17.7% 0.270

I1.1% 0.289 0.38 (0.16,0.88) 69.2% 0.011 0.31 (0.07, 1.36) 93.7% 0.000 0.48 (0.19, 1.21) 87.4% 0.000 0.28 (0.11, 0.68) 0%

0.42 (0.19, 0.96) 83.9% 0.000 0.20 (0.08, 0.47)

ER
PR

0.569 0.64 (0.48,0.87) 35.1% 0.202 0.26 (0.10, 0.64) 0%

0.904 0.49 (0.31,0.78) 54.5% 0.067 0.60 (0.43, 0.85) 0%

0.61 (0.46, 0.82) 42.3% 0.139 0.30 (0.14,0.67) 0%

0.460 1.31(0.90, 1.91) 24.6% 0.250 0.77 (0.38, 1.58) 44.7% 0.179

.70 (1.04,2.79) 52.7% 0.121 1.98 (1.27,3.07) 39.9% 0.155 0.68 (0.27, 1.75) 54.6% O0.111

.00 (0.70, 1.44) 0%

.65 (0.73,3.71) 83.4% 0.002 2.74 (1.89,3.97) 45.4% 0.089 1.23 (0.62, 2.45) 52.4% 0.098

13.6% 0.328

0413 1.70 (1.29,2.22) 41.5% 0.129 1.32(0.79, 2.21)

29 (0.92, 1.81) 0%

1.57 (0.92, 2.67) 53.3% 0.093

170 (1.25, 2.32) 25.4% 0.252 9.29 (1.57, 54.77) —

HER2
Age

1.01 (0.70, 1.47) 22.6% 0.264 0.94 (0.32,2.70) 80.5% 0.006 0.98 (0.52, 1.82) 67.3% 0.009

1.50 (0.86, 2.61) 64.1% 0.010 0.83 (0.44, 1.57)

12.4% 0.285 1.04 (0.48,2.27) 66.7% 0.010

242 (1.67,3.51) 49.2% 0.046 1.11 (0.45,2.75) 72.1% 0.028 2.14 (1.33,3.44) 57.7% 0.015

1.85 (1.40, 2.46) 33.1% 0.175 1.50 (0.99, 2.28) 58.7% 0.046 2.30 (1.66, 3.20) 40.2% 0.100

Abbreviations: OS, overall survival; DFS, disease-free survival; HR, hazard ratio; OR, odds ratio; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor-2; T, tumor size; N, lymph node; G, tumor

histological grade; H, heterogeneity.

three aspects: region, sample size, and mean age. The results
showed that in the group of sample size >150, there was
a significant correlation between CD133 expression and
tumor size (pooled OR 1.70, 95% CI 1.04-2.79). The details
of subgroup analysis are shown in Table 2.

Meta-analysis of OS and DFS

The overall analysis of five studies revealed that CD133-
positive breast cancer patients had a higher risk of mortal-
ity (pooled HR 1.91, 95% CI 1.21-0.03; Figure 4A) with
heterogeneity (’=62.7%, P=0.03). Meanwhile, the pooled
results of four studies showed that increased CD133 expres-
sion in breast cancer patients had poorer DFS (pooled
HR 2.70, 95% CI 1.05-6.95, Figure 4B) with significant
heterogeneity (/>=85.3%, P=0.04). We further performed
subgroup analysis according to region and sample size.
In subgroup analysis of region, we found that there was a
different trend between the Asian and non-Asian groups.
Patients in the Asian group with tumors that showed high
expression of CD133 tended to have a poorer OS (HR 2.22,
95% CI 1.38-3.57; Figure 4A) and DFS (HR 4.01, 95% CI
1.83-8.79; Figure 4B), while there was no significant asso-
ciation between high-level CD133 expression and OS
(HR 0.78, 95% CI 0.32—1.93; Figure 4A) or DFS (HR 0.80,
95% CI 0.37-1.73; Figure 4B) in the non-Asian group. The
details of subgroup analysis are shown in Table 2.

Sensitivity analysis and publication bias

We further performed sensitivity analysis to gauge the
stability of our results with respect to clinicopathological
characteristics as well as OS and DFS. The plots illustrated
the robustness of our results because excluding any single
study did not significantly influence pooled ORs or HRs
(Figure 5). Egger’s test and Begg’s funnel plots were used
to assess publication bias in this meta-analysis. Both the
tests indicated that there was no publication bias for pooled
ER (P,,,.=0.654), PR (P, =0.310), HER2 (P =0.560),
age (PEgger=O.784), tumor size (ngger:0~263)’ lymph node
metastasis, (P, =0.523), or histological grade (P, =0.166)

Egger

as well as OS (PEgger=0.806) or DFS (PEgger=0'308)'

Discussion

CSCs have been a hot topic of debate in the field of malignant
tumor biology since its fundamental theory was put forward.
It has been considered that the tumor is composed of tumor
cells and CSCs, which are a rare subpopulation of cells in solid
tumors with the capability of self-renewal, differentiation
potential, and initiating tumors.*** CSCs are at the root of tumor
formation that can lead to various degrees of differentiation
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and are the source that enables the tumor to keep growing
and spreading.?® This recognition of the importance of CSCs
in tumors has not only led to new directions and perspec-
tives that resulted in a reexamination of the causes of tumor
initiation, development, and therapeutic resistance but also
provided new ideas for early diagnosis and treatment.
CSCs can be distinguished from tumor cells through
identification of specific molecular surface markers such as
CD24,CD44, ALDHI1, and ESA (epithelial specific antigen).
Several meta-analysis studies have been performed to evaluate

the association between biomarkers of CSCs and prognosis
in various malignancies. A meta-analysis performed by
Wang et al?® revealed that CD24 overexpression was signifi-
cantly correlated with shortened OS in breast cancer patients.
Wei et al”’ conducted a pooled analysis of ALDH1 expression
in lung cancer; the results showed that higher ALDHI1 levels
were associated with decreased DFS and OS.

CD133, a transmembrane cell surface glycoprotein, was
initially found in hematopoietic stem cells and is considered
to be a specific molecular biomarker of hematopoietic stem

A study ID OR (95% Cl) % weight
Liu et al'® (2009) + : 0.83 (0.33, 2.08) 10.09
Currie et al™ (2013) + ' 0.29 (0.10, 0.80) 9.04
Di Bonito et al'® (2012) —;— 1.09 (0.53, 2.24) 12.90
Aomatsu et al'® (2012) —o——a'— 0.53 (0.24, 1.16) 11.84
Zhao et al™ (2011) : -+ 1.64 (0.62, 4.36) 9.45
Mansour and Atwa' (2015) i—d— 2.22 (1.07, 4.62) 12.68
Kim et al*® (2015) E - > 2.39(0.53,10.78)  5.24
Lv et al?? (2016) : + 1.62 (0.70, 3.78) 11.07
Han et al?® (2015) —0--5— 0.90 (0.58, 1.40) 17.68
Overall (1?=52.5%, P=0.032) <> 1.03 (0.70, 1.53) 100

T : T
0.0928 1 10.8

B studyID OR (95% Cl) % weight
Liu et al® (2009) i -+ 4.63(1.55, 13.84) 9.52
Currie et al™ (2013) —0——%— 0.55 (0.20, 1.47) 10.52
Di Bonito et al'® (2012) —4-—%— 1.07 (0.52, 2.20) 13.23
Lin et al'2 (2014) 4 -+ i 0.20 (0.05, 0.83) 7.01
Kapucuoglu et al'” (2015) E 0.99 (0.29, 3.36) 8.50
Zhao et al'™ (2011) i 1.96 (0.59, 6.44) 8.71
Kim et al® (2015) i e a— 2.72 (1.52, 4.86) 14.85
Lv et al? (2016) —-v—l— 1.02 (0.43, 2.40) 11.83
Han et al® (2015) —;—4-— 1.56 (0.96, 2.55) 15.83
Overall (1=63.7%, P=0.005) <:i> 1.29 (0.80, 2.09) 100

T : T
0.047 1 21.3

Figure 3 (Continued)
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C study ID OR (95% CI) % weight
Lin et al'? (2015) 2.10(0.61,7.20) 5.75
Liu et al™ (2009) —‘—o— 3.42(1.31,891) 7.48
Currie et al'* (2013) S I 0.76 (0.29, 2.00)  7.41
Di Bonito et al'® (2012) —_— 0.65(0.30,1.39) 8.99
Aomatsu et al'® (2012) —r—*— 2.39(1.02,5.60) 8.28
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Figure 3 Forest plots of ORs for the correlation between CD 133 overexpression and age, tumor size, lymph node metastasis, and tumor histological grade.
Notes: (A) OR for the relation between CD 133 overexpression and age; (B) OR for the relation between CD 133 overexpression and tumor size; (C) OR for the relation
between CD133 overexpression and lymph node metastasis; and (D) OR for the relation between CD133 overexpression and tumor histological grade. Weights are from

random-effects analysis.
Abbreviations: OR, odds ratio; Cl, confidence interval.

cells.?® In recent years, CD133 as a stem cell marker was
demonstrated to be expressed in many types of solid tumors,
such as liver, colorectal, and ovarian cancers.??! However,
the prognostic role of CD133 expression in breast cancer
is still controversial. Kim et al®* suggested that CD133

high-expression patients had shorter OS and DFS than CD133
low-expression cases. Conversely, Currie et al'* found no
significant difference between CD133 high expression and
CD133 low expression in breast cancer patients regarding
survival time. In view of the inconsistent conclusions on
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Figure 4 Forest plots of HRs for the association between CD 133 overexpression and survival.
Notes: (A) HR for the relation between CD 133 overexpression and OS and (B) HR for the relation between CD |33 overexpression and DFS. Weights are from random-

effects analysis.

Abbreviations: HR, hazard ratio; Cl, confidence interval; OS, overall survival; DFS, disease-free survival.

the impact of CD133 expression in breast cancer patients,
it was necessary to conduct a meta-analysis to evaluate the
prognostic value of CD133 in breast cancer.

Based on our comprehensive analysis of published
studies, we found that overexpression of CD133 was sig-
nificantly associated with ER-positive status, PR-positive
status, HER2-positive status, lymph node metastasis, and
high histological grade. However, there was no significant

association between CD133 high expression and large tumor
size or late onset age. Furthermore, the overall analysis
of prognosis revealed that CD133-positive breast cancer
patients had a higher risk of mortality and a poorer DFS.
In subgroup analysis by region, there was a difference
between the Asian and non-Asian groups. In the Asian group,
there was a significant association between CD133-positive
breast cancer and poorer OS and DFS.
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Figure 5 (A) Begg’s funnel plot for the assessment of publication bias in analysis of OS; (B) Begg’s funnel plot for the assessment of publication bias in analysis of DFS.
Abbreviations: In, napierian logarithm; HR, hazard ratio; SE, standard error; OS, overall survival; DFS, disease-free survival.

It was gradually discovered that several signaling
pathways such as Hedgehog, Wnt, Notch, and NF-kB were
involved in the CSC development, progression, differentia-
tion, and metastasis.*?> Based on the blockade of these signal-
ing pathways, targeted therapy provides a new method to
attack surface molecules of CSCs. Before 2010, gemtuzumab/
ozogamicin, an antibody—drug conjugate of a recombinant
humanized anti-CD33 monoclonal antibody, had been used
in targeted therapy for clinical applications in acute myeloid
leukemia patients, but has been pulled out of market due
to high toxicity.**** Moreover, a recently published report
in Nature Communications revealed that self-renewal of
CD133 cells by IL6/Notch3 signaling regulates therapeutic
resistance in metastatic breast cancer.** Similarly, the results
of our meta-analysis demonstrated that patients with high
CD133-expressing tumors tended to have poorer survival.
Consequently, targeted drugs that act on CD133 have the
potential to be applied in the clinic, and breast cancer patients
with high CD133 expression levels may benefit from them.

Previously, there was a similar meta-analysis published
in 2010, which evaluated the association of CSCs with
clinical outcome.*® They presented statistics on two indica-
tors, CD44+/CD24—/low and ALDH1. However, the key
point of our study focused on CD133 expression and its
association with clinicopathological features and prognosis.
Furthermore, statistical analysis of earlier studies on survival
data was calculated using risk ratios (RRs). It is believed that
the statistics of HRs take into consideration differences in
end events, and also take into account the time to reach the
end point and censored data. Consequently, the survival data
statistic of HRs is calculated in our meta-analysis.

There were limitations in our meta-analysis. First, eligible
studies were incorporated with diverse TNM stage and

histological grade that may have potentially influenced the
results. Second, although we collected all eligible studies for
evaluating the association between CD133 expression and
survival data, the sample size was not large enough, which
in turn weakened the statistical power of the results. Finally,
in this present analysis, the influence of bias could not be
completely excluded.

Conclusion

The present results provide some evidence on the clinical
outcome and prognostic value of CD133 in breast cancer
patients. High CD133 expression predicted a worse OS and
DFS. CD133 markers may potentially serve as prognostic
markers and novel potential therapeutic targets in breast
cancer. Large-scale and standard cohort studies are required
for further confirmation.
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