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Summary

Purpose: Long non-coding RNA (IncRNA) BANCR is re-
ported to be upregulated in many tumors. Nevertheless, the
potential value of BANCR in tumor prognosis is unclear,
which is mainly explored in this study.

Methods: Articles published before January 1, 2019 on the
correlation between BANCR and prognosis, lymph node me-
tastasis and distant metastasis were searched for in PubMed,
Embase, Cochrane Library and Web of Science and relevant
data were extracted. The correlation between the expression
of BANCR and tumor prognosis using four survival indica-
tors, including overall survival (OS), disease-free survival
(DES), relapse-free survival (RFS) and progression-free sur-
vival (PFS)), lymph node metastasis and distant metastasis
was analyzed by calculating hazard ratio (HR), odds ratio
(OR) and 95%CL. A heterogeneity test was performed on the
selected articles, and the combined effect size, HR, OR and
95%CI were calculated using STATA 12.0 software.

Introduction

The latest World Cancer Report (2018) pub-
lished by the WHO reported that there are 14.7
million tumor patients worldwide and 8.2 mil-
lion tumor deaths in 2018, with a mortality rate
of 58.2% [1-3]. Cancer morbidity and mortality are
increasing and nearly half of cancer cases occur
in Asia. China ranks first in the world in terms of
new cancer cases [4,5]. In particular, morbidity and
mortality from liver, esophageal, gastric and lung
cancer in China are responsible for this situation

Results: A total of 11 articles including 1240 tumor pa-
tients were included in this meta-analysis. OS was shorter
in tumor patients with high BANCR expression (HR=1.58,
95%CI:1.10-2.26), whereas RFS, DFS and PFS were not
shorter compared with low BANCR expression (HR=1.20,
95%CI: 0.50-3.18). Moreover, regression analysis revealed
that a high level of BANCR was correlated with lymph node
metastasis (OR=1.61, 95%CI: 1.24-2.10) and distant metas-
tasis (OR=2.22, 95%CI: 1.35-3.65).

Conclusions: BANCR overexpression was closely cor-
related with poor overall survival, lymph node metastasis
and distant metastasis. Our conclusion still needs to be fur-
ther verified in a multi-hospital trial using a large sample
size.

Key words: LncRNA BANCR, prognosis, tumor, meta-
analysis

[6,7]. It is estimated that there will be 19 million
tumor cases in 2025 and 24 million in 2035 [1, 6-8].
Cancer is a great threat to human health and its
incidence has increased in recent years [8].

A tumor is a newly formed body tissue ow-
ing to dysregulated cell growth and abnormal pro-
liferation in the presence of tumorigenic factors,
generally manifesting as local masses [9,10]. A
single cell undergoing neoplastic transformation
repeatedly proliferates into daughter cells, which
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in turn form into a subgroup of tumor cells [4,10].
Therefore, tumor proliferation is generally clonal.
Tumor growth lacks the differentiation ability,
thus allowing proliferation even in the absence of
tumorigenic stimuli [11,12]. This is the essential
difference between tumor growth and cell prolif-
eration under physiological conditions or inflam-
matory stimulation. Nowadays, there are effective
targeted cancer therapies. Corresponding drugs de-
veloped for specific tumor sites (proteins or gene
fragments) specifically kill tumor cells, while more
importantly, adjacent normal cells are not influ-
enced [13].

The Human Genome Project identified that
at least 70-90% of gene sequences could be tran-
scribed into RNA, but they could not translate
proteins, namely non-coding RNAs [14,15]. Long
non-coding RNA (IncRNA) is a vital part of non-

coding RNA, which lacks the protein-encoding
function due to the deficiency of an open reading
frame [16]. LncRNAs are extensively expressed in
different types of tumors and participate in tumor
occurrence, progression and prognosis [16,17]. It
is reported that IncRNA BANCR is upregulated in
multiple malignant tumors and is closely corre-
lated with tumor grade, lymph node metastasis and
distant metastasis [18-20]. The expression level of
BANCR in tumor patients may contribute to the
early diagnosis and prognosis of tumors. Research
on the correlation between BANCR and tumor
prognosis has been widely conducted. However,
conclusions may not be highly reliable owing to
small sample sizes and few tumor types. This study
analyzed the prognostic value of BANCR in differ-
ent types of tumors and provided references for
BANCR as a biomarker.
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Figure 1. Flow diagram of literature search and selection process.
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Methods

Literature search

Case-control and cohort studies on the correlation
between BANCR and tumor prognosis, lymph node
metastasis and distant metastasis published before
January 1, 2019 were searched for in PubMed, Embase,
Cochrane Library and Web of Science. The key words
were as follows: “IncRNA BANCR” and “cancer”, “tu-
mor” and “prognosis”. Citations of eligible articles were
fully searched. There were no limitations on publica-
tion areas and study populations. The most recent and
complete research was chosen in the case of overlap-
ping data.

Inclusion and exclusion criteria

Published research on the correlation between
BANCR and tumor prognosis was selected. Inclusion cri-
teria were applied as follows: (1) Case-control or cohort
studies; (2) Studies on the correlation between BANCR
and tumor prognosis; and (3) HR, OR and 95%ClI or rela-
tive data that could be used to calculate these param-
eters were provided.

A

Exclusion criteria were applied as follows: (1) Non-
case-control studies; (2) Retrospective studies; (3) Raw
data on the correlation between BANCR and tumor prog-
nosis were not provided; (4) Repeatedly published, low-
quality articles. Reviews or abstracts were excluded.

Data extraction

Data acquisition was independently carried out by
two reviewers, and a third reviewer was responsible for
re-evaluating disagreements. Baseline data acquisition
included: first author, study type, sample size, year of
publication, region, confounding factors, HR (hazard ra-
tios), OR and 95%CI. HR was extracted with two meth-
ods: (1) Direct extraction from the article; (2) Calculated
by Kaplan-Meier curves.

Statistics

HR, OR and 95%CI were calculated to assess the
correlation strength between BANCR and tumor progno-
sis. A fixed-effect model (Mantel-Haenszel method) was
used when p<0.05; Otherwise, the random-effects model
(Dersimonian-Laird method) was used. Begg’s test and
Egger’s test were utilized for evaluating publication bias.
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Figure 2. Forest plots of the prognosis of IncRNA BANCR and cancer in random-effects model. (A): OS; (B): RES/DFS/PFS.
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Figure 3. Forest plots of the association between IncRNA BANCR and lymph node metastasis and distant metastasis
susceptibility in fixed-effects model. (A): lymph node metastasis; (B): distant metastasis.
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Statistical analysis was performed using Stata software
(version 12.0, Stata Corporation, College Station, TX,
USA). P<0.05 was considered as statistically significant.

Results

Characteristics of the studies

Our study included 11 articles that analyzed
the correlation strength between BANCR level and
tumor prognosis in 1240 tumor patients [18-28].
Baseline characteristics and prognostic parameters
are presented in Table 1. The literature search and
selection process are depicted in Figure 1.

Quantitative synthesis results

Firstly, we evaluated the potential correlation
between the BANCR level and tumor prognosis.
A total of four survival-related indicators were
assessed, including OS (overall survival), RFS
(relapse-free survival), DFS (disease-free survival)

A Begg's funnel plot with pseudo 95% confidence limits

2-

log[hr]

4
s.e. of: log[hr]

and PFS (progression-free survival). OS was short-
er in tumor patients with high BANCR expression
(HR=1.58, 95%CI:1.10-2.26, Figure 2A), whereas
RFS, DFS and PFS were not shorter compared
with those with low BANCR expression (HR=1.20,
95%CI:0.50-3.18, Figure 2B).

Secondly, the correlation between BANCR lev-
el, lymph node metastasis and distant metastasis
was also assessed. Table 2 illustrates the correla-
tion strength between the BANCR level and tumor
metastasis. A high level of BANCR was correlated
with lymph node metastasis (OR=1.61, 95%CI: 1.24-
2.10, Figure 3A) and distant metastasis (OR=2.22,
95%CI: 1.35-3.65, Figure 3B).

Publication bias

Publication bias in this study was assessed us-
ing Begg’s test and Egger’s test. The systematic
shape of the funnel diagram indicated no signifi-
cant publication bias (Figures 4,5).

B Begg's funnel plot with pseudo 95% confidence limits
2

log[hr]
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Figure 4. Begg’s funnel plot of publication bias test about the prognosis of IncRNA BANCR and cancer. (A): OS;

(B): RFS/DFS/PFS.
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Figure 5. Begg’s funnel plot of publication bias test about the association between IncRNA BANCR and lymph node
metastasis and distant metastasis susceptibility. (A): lymph node metastasis; (B): distant metastasis.
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Discussion

LncRNA has been extensively investigated as
anewly discovered regulator. LncRNA BANCR has
been identified to exert a vital role in the occur-
rence and progression of tumors [14,18-20]. This
study aims to clarify the prognostic value of BAN-
CR in tumors. Based on 11 articles included in this
study, a high level of BANCR indicated a shorter
OS. It is noteworthy that BANCR overexpression
shortened the tumor survival in Asian patients,
suggesting that gene-environment factors are of
great significance in tumor progression. Because
of the few overlaps in prognosis-related IncRNAs,
most of them need to be further explored. We did
not screen overlapping IncRNAs since the sample
size was relatively small in this study. Neverthe-
less, we could still speculate that IncRNAs with a
high repetition rate were more likely to be can-
cer prognostic markers. In the 11 articles studied,
tumor tissues were fixed with different methods.
Owing to the stable characteristics of IncRNAs,
fixation methods would not influence our results.
LncRNA is also spread through the blood circula-
tion, but we did not assess the blood level of IncR-
NA as a hallmark for tumor prognosis since such
samples were missing from the articles included
in the study. Therefore, we were uncertain whether
IncRNAs in tissues or blood samples were more
suitable as cancer prognostic markers [17].

There are many limitations in the use of IncR-
NA-based prognostic markers. Well-known IncR-
NAs account for only a small part of all IncRNAs,
and their viability was unclear [16,17]. The cur-
rent study analyzed a single IncRNA in one type of
tumor [17]. This study demonstrated that OS was
shorter in tumor patients with high BANCR ex-
pression (HR=1.58, 95%(CI:1.10-2.26), whereas RFS,
DFS and PFS were not shorter compared with low
BANCR expression (HR=1.26, 95%C(CI:0.50-3.18). A
high level of BANCR was correlated with lymph
node metastasis (OR=1.61, 95%CI:1.24-2.10) and
distant metastasis (OR=2.22, 95%CI:1.35-3.65). Tu-
mor prognosis could be influenced by tumor stage
and therapeutic strategies. Therefore, large-scale
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