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Abstract: Objective: This study aimed to investigate the correlation between CD44v6-positive hepatocellular carci-
noma (HCC) and clinicopathological features and its effect on survival. A meta-analysis based on published stud-
ies was conducted to accurately evaluate the association between the presence of cancer stem cells (CSCs) in
clinical samples and clinical outcome. Methods: A search in the PubMed, EMBASE, and Wanfang databases (up
to September 30, 2015) was conducted. Publications assessing the clinical or prognostic significance of CD44v6
expression in HCC were identified and reviewed until September 30, 2015. A meta-analysis was performed to clarify
the association between CD44v6 expression and clinical outcomes. Results: A total of 13 publications satisfied the
criteria and comprised 1202 cases. Analysis of these data showed that CD44v6 expression was not significantly as-
sociated with tumor capsular invasion (OR = 1.80, 95% confidence interval [CI]: 1.00-3.22, P = 0.05), HBsAg status
(OR =1.04, 95% CI 0.63-1.71, P = 0.89), vascular invasion (OR = 2.65, 95% Cl 0.88-7.94, P = 0.08), tumor size (OR
=1.20, 95% Cl 0.80-1.78, P = 0.38), AFP level (OR = 0.90, 95% CI 0.62-1.30, P = 0.58) or tumor differentiation
degree (OR = 1.47, 95% Cl 0.99-2.17, P = 0.06). However, in the identified studies, CD44v6 expression was highly
correlated with extrahepatic metastasis of HCC (OR = 4.13, 95% Cl 2.62-6.52, P < 0.00001), increased TNM stage
(pooled OR = 2.83, 95% Cl 1.73-4.64, P < 0.0001) and reduced overall survival (relative risk [RR]: 1.51, 95% ClI:
1.11-2.05, P = 0.008). Conclusion: CD44v6-positive HCC patients had worse prognosis, which was associated with
common clinicopathological features and poor prognostic factors.

Keywords: Hepatocellular carcinoma, cancer stem cells, CD44v6, outcome

Introduction

Hepatocellular carcinoma (HCC) is the fifth
most common cancer worldwide and the most
common malignant primary tumor in the liver
[1]. Despite improvements in treatment modali-
ties during the past few decades, the prognosis
of HCC is still very poor because of frequent
intrahepatic metastasis and tumor recurrence
[2].

A rare subpopulation of cells within cancer
cells, termed cancer stem cells (CSCs), have
been reported to be responsible for the initia-
tion, progression, metastasis, and recurrence
of cancer, as these CSCs have a distinct self-
renewal property and could generate all the
heterogeneous lineages of cancer cells that
eventually constitute tumor bulk [3]. In recent
years, these CSCs have been reported to be
responsible for the poor outcome of HCC [4, 5].

Furthermore, CSC markers, such as CD44,
CD90 and CD133, are potential indicators of
HCC prognosis [6]. Among these CSC markers,
CD44 is the most frequently reported in HCC.
Several studies similarly utilised CD44 positivi-
ty to isolate cells with stem cell-like and cancer-
initiating properties from other cancer cells [6,
7].

CD44 is the major hyaluronan (HA) receptor,
and CD44 bound to HA has been proven to
participate in various tumor biological activi-
ties, including tumor progression, metastasis
and proliferation [8, 9]. CD44 plays a critical
role in cell migration, with involvement in mul-
tiple steps. Once activated, the cytoplasmic
tail of CD44 interacts with the actin cytoske-
leton, and CD44 is induced to the leading edge
of migrating cells [10]. Up to date, CD44v6
was the most reported isoform in HCC. It has
been reported that CD44v6 can contribute to
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both PI3K/Akt and MAPK activation, which can
regulate the extracellular matrix, promote cell
motility, and suppress cancer apoptosis [11].
The prognostic value of CD44v6 expression
in patients with HCC has been evaluated in
many studies [12-24], however, the correlation
between CD44v6 and the clinicopathological
features of HCC and their prognostic values is
still a subject of considerable discussion. Some
researchers concluded that CD44v6 expres-
sion had no influence on survival [12-14]. Other
researchers reported that CD44v6 expression
was predictive of decreased survival outcome
for HCC [15-24]. To evaluate this question, we
conducted a systematic review and meta-anal-
ysis and determined the association between
the expression of CD44v6 and common clinico-
pathological features of HCC. Our results may
enable prognostic stratification of HCC patients
with adjuvant therapy and provide new insights
into the potential cellular origin of HCC and its
activated molecular pathways.

Material and methods
Search strategy

The electronic database of Pubmed, Embase,
and Wanfang were searched for studies that
investigated the association of clinicopatholog-
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identified study were scann-
ed to exclude any irrelevant
publications. The remaining
articles were reviewed to de-
termine whether they contained information on
the topic of interest.

Selection criteria

Diagnosis of HCC was proven by histopathologi-
cal methods. Studies of CD44v6 expression
based on HCC tissue (after either surgical exci-
sion or biopsy sampling), rather than serum or
any other kind of specimen were included. All
studies on the correlation of CD44v6 expres-
sion with clinicopathological markers and the
association of CD44v6 expression on overall
survival (0S) of HCC patients were included. For
inclusion into the analysis, there was no limita-
tion on the minimum number of 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 recent article was
included.

Data extraction

The following information was extracted from
the retrieved papers: author, country of the
patient, ethnicity, publication year, time of col-
lection, tumor pathological stage, number of
patients, research technique used, the ages of
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Table 1. Main characteristics and results of the eligible studies

Sway ey B Year e M mgs . MeMOd o ents years  montns  CDAG posite  anayss
Endo et al. Japan Asian 2000 ND ND IHC 107 17-80 80 > 0% staining 0s
Huang et al. China Asian 2001  1995-1999 I-IV IHC 51 36-72 48 > 0% staining oS
Zhang et al. China Asian 2005 1998-2003 ND IHC 40 29-70 ND > 10% staining ND
Zheng et al. China Asian 2007  2000-2005 I IHC 87 35-72 60 > 50% staining 0Ss
Zhang et al. China Asian 2008 2001-2004 -V IHC 50 21-68 ND > 20% staining ND
Gao et al. China Asian 2008 2004-2006 -V IHC 40 33-75 36 > 5% staining 0S
Jhaetal. China Asian 2009 2001-2003 -1 IHC 40 26-65 ND > 50% staining ND
Zhao et al. China Asian 2009 2000-2008 ND IHC 42 28-75 ND > 50% staining ND
Liu et al. China Asian 2009  1999-2006 ND IHC 33 38-85 ND > 50% staining ND
Peng et al. China Asian 2010 2005-2006 ND IHC 76 19-69 36 > 25% staining 0s
Deng et al. China Asian 2011  2003-2007 -1V IHC 78 21-78 48 > 5% staining ND
Mima et al. Japan Asian 2012  2004-2007 -V IHC 235 ND 60 > 50% staining 0S
Zhou et al. China Asian 2012  2007-2010 -1l IHC 323 ND 74 Median 0S

IHC: Immunohistochemistry; OS: Overall survival; ND: Not document.
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A Case Control Odds Ratio Odds Ratio
_Study or Subqroup __Events Total Events Total Weight M-H, Fixed, 95% CI d, 95% CI

Zhang et al 2005 16 30 2 10 74%  457(083, 2521 ————
Zheng et al 2007 25 45 12 42 29.0% 3.13(1.28,7.62) ——

Gao etal 2008 20 23 6 17 4.7% 12.22(2.55,58.69) L
Jha etal 2009 1 13 T 21 37% 1571(2.77,89.10) R
Zhao etal 2009 6 12 7 30 105%  3.29(0.80,13.50) T

Liu etal 2009 16 24 1 9 26% 16.00(1.69,151.11) ——
Peng etal 2010 1 20 16 56 199% 3.06 (1.06,8.77) -

Deng etal 2011 18 59 4 19 221% 1.65 [0.48, 5.66) -

Total (95% Cl) 226 210 100.0% 4.13[2.62, 6.52] £

Total events 123 55

Heterogeneity; Chi*= 8.45, df= 7 (P=0.29); F=17% b t t {

e : 001 01 1 10 100

Test for overall effect Z=6.10 (P < 0.00001) aomelssiasis maeissiasis
B Case Control Odds Ratio Odds Ratio

Study or Subgroup __ Events Total Events Total Weight M-H. Fixed, 95% Cl M_-H, Fixed, 95% Cl

Huang et al 2001 13 25 1 26 25% 27.08([3.16,231.87) ¢
Su etal 2006 10 16 8 26 119% 3.75[1.01,13.91)]

Zheng et al 2007 13 45 7 42 268% 2.03([0.72,5.73] T

Jhaetal 2009 2 13 3 27 86% 1.45[0.21, 9.98) B Ee—

Peng etal 2010 10 20 24 56 329% 1.33[0.48, 3.71] ——

Deng et al 2011 33 58 5 19 174%  355[1.13,11.15) ——

Total (95% Cl) 178 196 100.0% 2.83[1.73,4.64] &

Total events 81 48

Heterogeneity: Chi*= 7.51, df=5 (P = 0.19); F= 33% b t t i
Test for overall effect Z=4.15 (P < 0.0001) 0.0t D']FNM I TNM III1+‘?'I e
C Case Control Odds Ratio Odds Ratio

Study or Subgroup __Events Total Events Total Weight M-H, Fixed, 95% CI MH, Fixed, 95% CI

Su etal 2006 " 13 10 20 6.8% 5.50[0.96,31.43) |

Zhang et al 2005 13 15 200 35 9.0% 4.88[0.95 2494 T -

Peng etal 2010 1220 37 56 436% 0.77(0.27,2.21) ——

Jhaetal 2109 9 N 714 63% 450(0.70,28.79) T
Mima etal 2012 41 46 92 104 344% 1.07[0.3%3.23 ——

Total (95%Cl) 105 229 100.0%  1.80[1.00,3.22] ’

Total even's 86 166

Heterogeneity. Chi*=7.29, df=4 (P=0.12) F= 45% h.[1 071 ) 110 100‘

Test for ovarall effect: Z=1.97 (P=0.05)

no capsularinvasion cassular invasion

D Case Control 0dds Ratio 0Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% C|

Su etal 2006 14 16 21 26 67% 167[0.28982 S—r—

Zheng et al 2007 0 45 37 42 142% 1.08(0.29,4.04) —

Zhang et al 2005 1M1 15 29 35 155% 057[0.13,241) —

Liu et al 2009 2 u 9 9 45% 047[0.02 1083

Peng et al 2010 15 20 41 56 180% 1.10(0.34,354) S —

Mima et al 2012 14 46 29 104 412% 1.13[053,242)

Total (95% CI) 166 272 1000%  1.04[0.63,1.71)

Total events 116 166 . . . .
Heterogeneity: Ch*=1.24, df= 5 (P = 0.94); P= 0% TR 1 T

Testfor overall effect Z=0.14 (P=0.89)
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E Case Control 0dds Ratio 0dds Ratio

udy or Subgrou nts Total nts Total Weight M.H,Random, 95% Cl M-H, Random, 95% CI
Suelal 2006 12 16 8 % 211% 6.75[1.66, 27.51) —r—
Zhang et &l 2008 7 15 305 195% 9.33(1.96, 44.36) —
Zhao et al 2009 4§ 12 6 30 201% 2.00(0.45,8.94) ppl—
Deng etal 2011 33 59 6 19 244% 2.75(0.92,8.22) T
Mima etal 2012 1 46 1104 14.9% 019(0.021500 —— T
Total (95% CI) 148 214 100.0% 2.65(0.88,7.94] k-
Tota events 57 k) : . . .
Heterogereity. Tau®=0.98; Chi*=10.98, df=4 (P = 0.03), F= £4% 001 01 } T

Testfor overall effect Z=1.74 (P = 0.08)

no vascular invasion vascular invasion

F case Control Odds Ratio Odds Ratio
Huang et al 2001 12 25 12 26 13.8% 1.08 [0.36, 3.24) —
Zhang et al 2005 19 30 5 10 6.2% 1.73[0.41,7.33] R
Su et al 2006 1 16 16 26 8.6% 1.38[0.37,5.15) i c—
Zheng et al 2007 18 45 22 42 30.8% 0.61[0.26,1.42) =
Zhang et al 2008 12 15 24 3B 6.5% 1.83[0.43,7.84) T
Gao et al 2008 15 23 8 17 7.2% 2.11[0.59, 7.60] T
Liu et al 2009 15 24 7 9 86% 0.48 [0.08, 2.81)
Zhao et al 2009 8 12 22 30 95% 0.73[0.17,3.09] —
Deng et al 2011 40 59 8 19 8.8% 2.89[1.00,8.37) ——
Total (95% CI) 249 214 100.0% 1.20 [0.80, 1.78] ’
Total events 150 124 ) . . )
Heterogeneity: Chi*= 8.02, df= 8 (P = 0.43), F= 0% t g t 1
Tesm?m"‘g‘ effect Z= 6'88 ® :PO'SB) ” oig:norosli':'e=5cm tumor s1i29>5c1n0ﬁo
G Case Control 0dds Ratio 0Odds Ratio
udy or Subgroup ents_Total otal Weight M-H, Fixed, 95% CI 95%Cl
Huang et al 2001 20 25 20 26 66% 1.20[0.31,458 —
Suetal 2006 10 16 18 26 B86% 0.74[0.20,275 .
Zheng etal 2007 18 45 24 42 250% 050(0.21,1.17 —
Zhang etal 2008 13 15 25 356 34% 260[049,1367 =
Jha et al 2009 9 15 10 25 50% 225(061,831)
Peng etal 2010 12 20 48 56 17.0%  0.25(0.08,0.80] —
Deng etal 2011 21 59 4 19 65%  207(0.61,7.05) N
Mima et al 2012 22 46 52 104 27.9%  0.92(0.46,1.84]
Total (95% CI) 241 333 100.0%  0.90(0.62, 1.30]
Total events 125 0
Heterogeneity. Ch*=11.96, df=7 (P=0.10), F= 41% t t t f {
Testfor overall eflect Z= 055 (P= 0.58) Tl WO
H Case Control 0Odds Ratio 0Odds Ratio
of Total s Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Huang et al 2001 5 25 4 26 76% 1.38]0.32,585) ——
Zhang et al 2005 7 30 1 10 28% 274029, 2554 ]
Suetal 2006 10 16 8 26 56% 375[1.01,139) ——
Zheng etal 2007 20 45 19 42 268% 097(0.42,2.26 -
Zhang etal 2008 9 15 18 35 105% 142[042 483 -
Gao etal 2008 10 23 2 17 32% 5.77(1.06,31.27)
Jha etal 2009 5 13 6 27 58% 219(0.52,9.23) -
Zhao etal 2009 2 12 5 30 58% 1.00[0176.03 S B
Liuetal 2009 6 24 3 9 B80% 067[013,353 -1
Mima et al 2012 9 4 20 104 240%  1.02[0.43,245 ‘t
Total (95% CI) 249 326 100.0%  1.47[0.99,2.17)
Total events 83 86
Heterogeneity: Chi*= 7.71, df= 9 (P = 0.56); F= 0% 0 o 0=1 I 1=0 100’

Test for overall effect Z=1.91 (P = 0.06)
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Figure 2. Forest plot of OR was assessed for association between stem cell markers and clinical pathologic features,
such as extrahepatic metastasis of HCC (A), tumor TNM stage (B), capsular invasion (C), HBsAg status (D), vascular
invasion (E), tumor size (F), AFP level(G), or tumor differentiation degree (H).

the patients, and the choice of cut-off scores
for the definition of positive staining or staining
intensity. Two major groups were established
on the basis of the objective. One group clari-
fied the association between the expression of
CD44v6 and clinicopathological parameters,
including capsular invasion, AFP level, HBsAg
status, tumor TNM stage, vascular invasion,
tumor size, differentiation degree and extrahe-
patic metastasis of HCC. Meanwhile, the other
group investigated the association between
the expression of CD44v6 and OS.

Statistical analysis

The meta-analysis was performed as previous-
ly described [25]. ORs with 95% CI| were used
to evaluate the association between CD44v6
and the clinicopathological features for HCC,
including capsular invasion, AFP level, HBsAg
status, tumor TNM stage, vascular invasion,
tumor size, differentiation degree and extrahe-
patic metastasis of HCC. The RR was used for
assessing the association of CD44v6 and OS
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 methods described by Parmar et al. [26].
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 publica-
tion bias. Statistical analyses were estimated
using Review manager software. P values were
two-sided, with significance at P < 0.05.

Results
Characteristics of the studies

A total of 222 articles were selected for the
meta-analysis by browsing the databases
PubMed, Embase, and Wanfang. Out of this
total, 199 were excluded after the title and
abstract were reviewed, and ten articles were
excluded after the full publications were
reviewed (Figure 1). The reasons for exclusion
were: (a) studies were not associated with the
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topic of interest; (b) researchers of the article
used neither histopathologic analysis nor close
clinical and imaging follow-up for at least six
months; (c) studies associated with other dis-
eases (d); non-original articles; (e) data could
not be extracted; and (f) repeated data from
the same or similar population. Eventually, 13
publications met the criteria for the present
analysis. The total number of patients was
1202, and each study had 33 to 323 patients.
The main characteristics of the eligible stu-
dies are summarized in Table 1. A total of
13 articles dealt with clinicopathological fac-
tors. Moreover, the assessment of OS using
Kaplan-Meier method was reported in 6 of
these articles.

Correlation of CD44v6 expression with clinico-
pathological parameters

The association between CD44v6 and several
clinicopathological parameters is illustrated in
Figure 2. CD44v6 expression was significant-
ly associated with extrahepatic metastasis of
HCC (pooled OR = 4.13, 95% Cl 2.62-6.52, P <
0.00001 fixed-effect) and tumor TNM stage
(pooled OR = 2.83, 95% Cl 1.73-4.64, P <
0.0001 fixed-effect) (Figure 2A and 2B).

However, CD44v6 expression was not associ-
ated with capsular invasion (pooled OR = 1.80,
95% Cl 1.00-3.22, P = 0.05 fixed-effect) (Figure
2C), HBsAg status (pooled OR = 1.04, 95% CI
0.63-1.71, P = 0.89 fixed-effect) (Figure 2D),
vascular invasion (pooled OR = 2.65, 95% CI
0.88-7.94, P = 0.08 random-effect) (Figure 2E),
tumor size (pooled OR = 1.20, 95% CI 0.80-
1.78, P = 0.38 fixed-effect) (Figure 2F), AFP
level(pooled OR = 0.90, 95% Cl 0.62-1.30, P =
0.58 fixed-effect) (Figure 2G) or tumor differ-
entiation degree (pooled OR = 1.47, 95% CI
0.99-2.17, P = 0.06 fixed-effect) (Figure 2H).

CD44v6 expression and prognosis of HCC

With the use of the methods described above,
the OS of 757 patients in the 6 studies were
analyzed. The main results of this meta-analy-
sis are shown in Figure 3. The meta-analysis
of the 6 studies for the prognostic value of
CD44v6 expression showed that CD44v6 ex-
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Case Control Risk Ratio Risk Ratio
Study or Subgroup __Fvents Total Events Total Weight M-H, Random, 95% CI M.-H, Random, 95% CI
Endo etal 2000 22 29 18 78 139% 3.29(2.09,5.18] ——
Huang et al 2001 23 25 22 26 185% 1.09[0.89,1.33) T
Zhang et al 2008 13 15 15 35 143% 2.02[1.31,3.11)] =
Peng etal 2010 17 20 37 56 17.5% 1.29[0.99, 1.67) ol
Mirna et al 2012 71 104 32 46 18.0% 0.98 [0.78, 1.24] *
Zhou etal 2012 96 162 58 161 17.8% 1.64[1.29,2.10] -
Total (95% Cl) 355 402 100.0% 1.51[1.11, 2.05] L 2
Total events 242 182
Heterogeneity: Tau®= 0.12; Chi*= 36.16, df = 5 (P < 0.00001); F= 86% }001 0%1 140 100{

Test for overall effect: Z= 2.64 (P = 0.008)

higher survival lower survival

Figure 3. Analysis of CD44v6 expression and survival of HCC patients. Forest plot of RR for overall survival among

included studies.

Table 2. Egger’s test of funnel plot asymmetry

Clinicopathological

parameters tvalue df Pvalue
Tumor differentiation 1.52 11 0.167
Extrahepatic metastasis 2.47 8 0.654
Tumor TNM stage 1.29 5 0.202
Capsular invasion 0.8 3 0.174
HBsAg carrier 0.21 5 0.846
Tumor size 0.4 10 0.839
Vascular invasion 1.35 4 0.269
AFP levels 1.11 8 0.311
Overall survival 1.85 7 0.123

df: Deflection; AFP: Alpha feto protein.

pression is associated with a poor 0S. The
combined RR was 1.51 (95% Cl: 1.11-2.05, P =
0.008) (Figure 3).

Sensitivity analysis

In order to test for a bias introduced by the low
numbers of available eligible publications we
performed a sensitivity analysis. For this a sin-
gle study involved in the meta-analysis was
omitted for each round of analysis to investi-
gate the influence of the individual data set of
the particular study to the pooled ORs. We
found that the corresponding pooled ORs were
not essentially altered by substraction of any
study (data not shown), indicating that our
results were statistically robust.

Publication bias
The results of the meta-analyses of CD44v6

expression for the clinicopathological parame-
ters and five-year OS did not show an evident
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asymmetrical shape in Begg’s funnel plots. The
results of Egger’s test also did not show evi-
dence of publication bias (Table 2).

Discussion

To the best of our knowledge, the present meta-
analysis is the first to systematically estimate
the association between CD44v6 and HCC
survival. A quantitative aggregation of the sur-
vival results was conducted because of the
presence of significant and non-significant
studies addressing the importance of stem
cells in HCC. The present results show that
CD44v6 was significantly associated with tu-
mor TNM stage and extrahepatic metastasis
of HCC, as well as 0OS; this result also indi-
cates that CD44v6 could be developed for
clinical applications.

A previous study showed that CD44v6-positive
tumor cells have CSC properties, such as self-
renewal and tumorigenicity [27]. Expression of
CD44v has been closely linked to tumor pro-
gression, metastasis, and treatment resistan-
ce processes in various cancers [28]. In partic-
ular, CD44v6 is closely associated with aggres-
sive behavior and correlates with poor progno-
sis in a variety of human malignancies [29-31],
and it has been shown to regulate malignant
transformation by inducing tumor cell prolifera-
tion, adhesion, and migration [29, 32]. Further-
more, the prognostic value of CD44v6 ex-
pression in HCC is yet to be elucidated. The
results of our study indicated that increased
CD44v6 expression correlated with poor OS
of HCC patients. However, contrasting results
were also reported. For instance, Lipponen et
al. reported that CD44v6 expression correlates
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with favorable prognosis in transitional cell
bladder cancer [33]. In addition, Ayhan et al.
reported that endometrial cancer patients with
higher expressions of CD44v6 survived longer
and had lower recurrence rates [34]. These
conflicting results suggest an elusive role of
CD44v6 in cancer progression and metastasis.
Thus, more prospective studies are needed to
draw a definite conclusion.

For future studies, co-expression of HCC CSC
markers associated with patient survival may
be more meaningful for clinical application in
HCC. Several studies have shown that CSC-
related factors, including SOX2, OCT4, and
LIN28 are associated with HCC progression
[35-37]. In addition, CSCs have major pheno-
typic and functional heterogeneities, which
may help distinguish them from cancer cells
and may be of potential benefit in the deve-
lopment of anticancer therapies to improve
clinical outcomes.

However, this meta-analysis has some limi-
tations. First, the number of included studies,
as well as the included HCC patients in each
study, is relatively small. Thus, these factors
might have reduced the power and accuracy
of subcategory analysis. Second, the OS out-
come was based on individual unadjusted RRs.
Thus, a more precise assessment should be
adjusted using other prognostic factors. Third,
no clear guidelines are available as regards
the methods used for the evaluation of the
levels of CD44v6 in HCC patients. Such evalua-
tion differs among all the studies. In the asse-
ssment of biomarkers, the use of a standard
threshold has great importance. Although im-
munohistochemistry was the most commonly
applied method, differences in the cut-off val-
ues for the positive applied method express-
ion may have contributed to the observed het-
erogeneity. Thus, standardized methods and
cut points that classify CD44v6 expression
levels as “positive” or “negative” are urgently
needed.

In conclusion, despite the limitations of this
meta-analysis, our study suggests that CD44-
v6 expression is significantly associated with
worse OS in patients with HCC. Hopefully this
analysis will stimulate further research with
rigid criteria and large study populations to
resolve any remaining controversy of the role
of CD44v6 expression for the prognosis of
HCC patients.
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