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Abstract: Objective: To investigate the correlation between CD133-positive non-small cell lung cancer (NSCLC) and 
clinicopathological features and its impact on survival. Methods: A search in the Pubmed, Embase and Wanfang 
databases (up to July 15, 2013) was performed. Only articles in which CD133 antigen was detected in situ localiza-
tion by immunohistochemical staining were included. This meta-analysis was done using RevMan 5.2 software. 
Outcomes included overall survival and various clinicopathological features. Results: A total of 1004 NSCLC pa-
tients from 11 studies were included. Meta-analysis showed that CD133 expression patients had a significant 
worse 5-year overall survival compared to the low expression ones (RR = 3.19, 95% CI: 2.05-4.98, P<0.0001 fixed 
random). With respect to clinicopathological features, CD133 expression by IHC method was closely correlated with 
tumor T stage (OR = 0.91, 95% CI: 0.59-1.39, P = 0.67 fixed-effect) and tumor grade (OR = 1.20, 95% CI: 0.80-1.79, 
P = 0.37 fixed-effect). Conclusion: CD133-positive NSCLC patients had worse prognosis, and was associated with 
common clinicopathological poor prognostic factors.
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Introduction

Non-small cell lung cancer (NSCLC) has a rela-
tively poor prognosis and is a leading cause of 
cancer death worldwide. A substantial propor-
tion of NSCLC patients suffer a recurrence fol-
lowing curative tumor resection, even when 
they have early stage disease [1]. The current 
challenge is to identify new therapeutic targets 
and strategies and to incorporate them into 
existing treatment regimens with the goal of 
improving therapeutic gain. Identifying reliable 
markers predictive of clinical outcome is also 
desirable to establish therapeutic strategies 
and select suitable treatment options for indi-
vidual NSCLC patients.

Recently, a rare subpopulation cancer cells, 
termed cancer stem cells (CSC) have been 
thought to be responsible for the initial, pro-

gression, metastasis and ultimately recurrence 
of cancer, for they have the exclusive properties 
of self-renew and could giving rise to all the het-
erogeneous lineages of cancer cells that even-
tually constitute tumor bulk [2]. CD133 is a 
trans-membrane glycoprotein, its expression in 
cell surface down-regulates quickly as cell dif-
ferentiated [3]. CD133 has been used widely as 
a marker to identify CSC in colon, lung, brain, 
pancreatic cancer and so on [4-6]. Its prognos-
tic value for cancer patients has also been 
found in many cancers [7, 8].

With respect to lung cancer, the correlation 
between CD133 and clinicopathological fea-
tures of NSCLC and its prognostic value is rela-
tively unclear. Thus a systematic review of pub-
lished literatures was conducted to clarify the 
relationship between CSC marker CD133 and 
NSCLC cancer based on current evidences.
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Methods

Literature search strategy

A comprehensive literature search of electronic 
databases PubMed, Embase and Wanfang was 
performed up to July 15, 2013. The following 
search terms were used: (CD133 or prominin or 
AC133) and (outcome or survival or prognosis) 
and (lung cancer or lung carcinoma or carcino-
ma of lung) and (Neoplastic Stem Cells or can-
cer stem cell or tumor-initiating cell). The cita-
tion lists associated with all the studies 
retrieved in the search were used to identify 
other potentially relevant publications. Review 
articles were also scanned to find additional eli-

gible studies. The title and abstract of each 
study identified in the search was scanned to 
exclude any clearly irrelevant ones. The remain-
ing articles were browsed to determine whether 
they contained information on the topic of 
interest. 

Selection criteria

Diagnosis of NSCLC was proven by histopatho-
logical methods. Studies of CD133 expression 
based on primary lung cancer tissue (via either 
surgical or biopsy), rather than serum or any 
other kinds of specimen were included. All stud-
ies on the correlation of CD133 overexpression 

Figure 1. Literature search and selection of articles.
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with clinicopathological markers and the asso-
ciation of CD133 overexpression on overall sur-
vival of NSCLC were included. There was no 
limitation on language as well as the minimum 
patients of every single study. When there were 
multiple articles by the same group based on 
similar patients and using same detection 
methods, only the largest or the most recently 
article was included.

Data extraction

Data tables were made to extract all relevant 
data from texts, tables and figures of each 
included studies, including author, publication 
year, patient’s country, tumor stage, number of 
patients, research technique used, cutoff value 
of CD133, clinicopathological features, positive 
rates of CD133 overexpression, as well as the 
expression-related survival. In case the progno-
sis was only plotted as Kaplan-Meier curve in 
some articles, the software GetData Graph 
Digitizer 2.24 (http://getdata-graph-digitizer.
com/) was applied to digitize and extract the 
data.

Statistical analysis

ORs with 95% CI were used to evaluate the 
association between the stem cell markers 
CD133 and the clinicopathological features for 
lung cancer, including tumor grade and stage, 
tumor differentiation and lymph node status. 
The RR was used for assessing the association 
of CD133 and the survival outcome combined 
over studies. For those RRs that were not given 
directly in the published articles, the published 
data and figures from original papers were 

used to assess the RR according to the meth-
ods described by Parmar et al. [9] Heterogeneity 
across studies was evaluated with the Q test 
and P values. ORs and RRs were calculated by 
a random-effects model when the P value was 
less than 0.05. Otherwise, a fixed-effects 
model was used. The Begg and Egger funnel 
plot was used to assess publication bias. 
Statistical analyses were estimated using 
Review manager software 5.2 (updated in 
March 2012 by the Cochrane Collaboration). P 
values were two-sided, with significance at 
P<0.05.

Results

Description of studies

A total of 11 publications met the criteria for 
this analysis [10-20] (Figure 1). The total num-
ber of patients was 1004, ranging from 50 to 
161 patients per study. Main characteristics of 
the eligible studies were summarized in Table 
1. Eleven articles dealt with clinicopathological 
factors. Five studies determined with OS. Six 
studies only reported the association between 
SOX2 expression and clinicopathological fac-
tors without OS analysis. There was one kind of 
method used to evaluate CD133 expression in 
lung cancer specimens: immunohistochemistry 
(IHC). Table 1 show all the studies included in 
the meta-analysis in detail.

Correlation of stem cell markers with clinico-
pathological parameters 

In the total analyses, the expression of stem 
cell markers was not associated with clinical 

Table 1. Main characteristics of the eligible studies

Study Patient’s 
country Year Tumor stage 

(UICC) Technique Number of 
patients Cut off (IHC)

Zhang China 2007 I–IV IHC 77 >10%
Wei China 2008 I–IV IHC 77 >10%
Salnikov Germany 2009 I–III IHC 88 >20%
Tirino Italy 2009 I–IV IHC 89 ND
Xu China 2010 I–IV IHC 102 >10%
Chen China 2010 I–IV IHC 65 >10%
Ni China 2010 I–IV IHC 50 >10%
Li China 2011 I IHC 145 >1%
Sun China 2012 I–IV IHC 67 >10%
Wang China 2012 I–IV IHC 83 >10%
Mizugaki Japan 2013 I–IV IHC 161 moderate to strong staining intensity
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parameters such as tumor T stage (pooled OR 
= 0.91, 95% CI: 0.59-1.39, P = 0.67 fixed-
effect) or tumor grade (pooled OR = 1.20, 95% 
CI: 0.80-1.79, P = 0.37 fixed-effect) (Figure 2B, 
2C). However, the expression of CD133 was 
associated with biologically aggressive pheno-
types such as low tumor differentiation (pooled 
OR = 1.72, 95% CI: 1.19-2.49, P = 0.004 fixed-
effect) and lymph node metastasis (pooled OR 
= 2.43, 95% CI: 1.42-4.17, P = 0.001 random-
effect) (Figure 2A, 2D). 

Impact of CD133 on OS of NSCLC

The meta-analysis was performed on five stud-
ies investigating the association of CD133 
expression and OS. The pooled RR was calcu-
lated using the methods described above. 
CD133 expression (RR = 3.19, 95% CI: 2.05-
4.98, P<0.0001 in the fixed-effect) was highly 
correlated with poor OS (Figure 3). This indicat-
ed that CD133 was independent prognostic 
factors in NSCLC.

Publication bias

The shapes of Begg’s funnel plots seemed to 
have no evidence of obviously asymmetrical in 
results of meta-analyses of CD133 expression 
for above clinicopathological parameters and 
5-year OS (figures not shown), and the results 
of Egger’s test still suggest no evidence of pub-
lication bias (Table 2).

Discussion

The present meta-analysis is the first study to 
systematically estimate the association 
between stem cell marker CD133 and NSCLC 
survival. The presence of both significant and 
non-significant studies addressing the impor-
tance of stem cells in NSCLC made it necessary 
to perform a quantitative aggregation of the 
survival results. The present results indicate 
that stem cell marker CD133 was significantly 
associated with tumor differentiation and 
lymph node metastasis, as well as OS. The 
results suggest that this marker could be devel-
oped for clinical applications. 

CD133 is a Pentaspan, transmembrane protein 
that was first identified in mouse neuroepithe-
lial stem cells [21] and later described in human 
hematopoietic stem cells [22]. Although its 
exact biological function remains unclear, 
CD133 is considered a putative stem cell mark-
er in diverse hematopoietic and nonhematopoi-

Figure 2. Forest plot of OR was assessed for association between CD133 and clinical pathologic features, such as 
tumor differentiation (A), tumor T stage (B) tumor grade (C) lymph node status (D).

Figure 3. Forest plot of RR for OS among included studies. It shows the combined RR which is calculated by a fixed-
effects mode, and it demonstrates that the CD133 can work as prognostic factor on OS in lung cancer patients.

Table 2. Egger’s test of funnel plot asymmetry
Clinicopathological parameters t value df P value
Degree of differentiation 2.11 7 0.368
tumor grade 2.21 4 0.142
Lymph node metastasis 0.63 7 0.176
T stage 0.39 4 0.624
overall survival 0.21 4 1



CD133 expression in non-small cell lung cancer

2649 Int J Clin Exp Pathol 2013;6(11):2644-2650

etic tissues and cancers [23]. In addition, it has 
been reported that the presence of CD133-
positive cells compared with CD133-negative 
cells was associated with a significantly poorer 
prognosis in colorectal cancer, brain tumor, and 
gastric adenocarcinoma [7, 8, 24]. It is notable 
that this association is observed in our meta-
analysis of CD133 phenotype and tumor differ-
entiation and lymph node metastasis, as well 
as OS, suggesting that this marker can be 
developed for clinical applications.

For future studies, co-expression of lung can-
cer CSC markers associated with patient sur-
vival may be more meaningful for clinical appli-
cation in lung cancer. Several studies have 
shown that CSC-related factors, including 
ALDH1 and CD44, are associated with lung 
cancer progression [25]. In addition, CSCs have 
major phenotypic and functional heterogeneity 
which may help distinguish them from cancer 
cells, and may be of potential benefit in the 
development of anti-cancer therapies to 
improve clinical outcomes. 

To be sure, there were some potential limita-
tions in this study. First, in prognostic factors 
meta-analyses, variability in definitions, out-
comes, measurements, and experimental pro-
cedures might contribute to between-study het-
erogeneity [26]. In the current meta-analysis, 
despite the fact that we tried to optimize stan-
dardization, some remaining variability in defi-
nitions was unavoidable. Second, as reported 
above, potential publication bias was a con-
cern. We restricted our review to articles pub-
lished in English or Chinese language because 
other languages were not accessible to the 
readers. This selection could favor the positive 
studies that are more often published in English 
while the negative ones tend to be more often 
reported in native languages [27].

In summary, this meta-analysis indicated that 
CD133 expression was associated with com-
mon clinical parameters of NSCLC, such as 
tumor differentiation and lymph node metasta-
sis. Moreover, positive CD133 expression was 
associated with a worse outcome than CD133-
negative expression, and CD133 was an inde-
pendent factor associated with reduced sur-
vival. Further studies of CD133 and its potential 
as a marker for lung cancer prognosis in clinic 
are warranted.
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