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Background: Galectin-3 as a 3-galactoside-binding protein, has been found to be involved in tumor cell growth,
anti-apoptosis, adhesion, angiogenesis, invasion, and distant metastases, indicating that it may play a pivotal role in
cancer development and progression. However, their results remain debatable and inconclusive. Hence, this meta-
analysis was performed to clarify the precise predictive value of galectin-3 in various cancers.

Methods: PubMed, Web of Science, Embase, Cochrane Library, CNKI and Wanfang databases were searched compre-
hensively for eligible studies up to July 15, 2018. Pooled hazard ratios (HRs) with 95% confidence intervals (Cls) of OS
or DFS/PFS/RFS were calculated to demonstrate their associations.

Results: A total of 36 relevant studies were ultimately enrolled in this meta-analysis. Our results shed light on the
significant association of elevated galectin-3 expression with reduced OS or DFS/RFS/PFS in overall cancer patients
(pooled HR=1.79, 95% Cl 1.42-2.27, ’=67.3%, p < 0.01; pooled HR=1.57,95% C| 1.04-2.37, P=67.1%, p=0.001). In
tumor type subgroup analysis, we found high expression of galectin-3 was correlated with shorter OS or DFS/RFS/
PFS in colorectal cancer (pooled HR=3.05, 95% Cl 2.13-4.35, ’=0.0%, p=0.734; pooled HR=2.49, 95% Cl 1.82-341,
=0.0%, p=0.738; respectively) and meanwhile it merely associated with reduced OS in ovarian cancer or non-small
cell lung cancer (pooled HR=2.24, 95% Cl 1.38-3.64, ’=0.0%, p=0.910; pooled HR=2.07, 95% Cl 1.48-2.88, ’=0.0%,

Conclusions: Taken together, our results suggested that galectin-3 played an oncogenic role in colorectal cancer,
ovarian cancer and non-small cell lung cancer, indicating it could be a promising biomarker and a novel therapeutic
target for them. Further studies were warranted to validate our findings.
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Background

Galectins are a large family of widely distributed carbo-
hydrate-binding proteins, characterized by their bind-
ing affinity for p-galactosides and conserved sequences
in the binding site [1]. Meanwhile, galectins are often
exhibited a high level of expression in cancer cells or
cancer-associated stromal cells with the aggressiveness of
tumors and the acquisition of the metastatic phenotype
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[2]. Because of their significant involvement in various
biological functions and pathology, the role of galectins
seems to be of importance [3]. Therein, galectin-3 also
knew as LGALS3, L31, GAL3, MAC2, CBP35, GALBP
and GALIG, belongs to the family of galectins [4]. In both
extracellular and intracellular manners, galectin-3 exhib-
its its pleiotropic biological and molecular functions.
Extracellularly, it has the ability to adjust microenviron-
ment by means of interacting with the cell surface and
extracellular matrix glycoproteins or glycolipids. Intracel-
lularly, it was capable of modulating signaling pathways
via interacting with cytoplasmic and nuclear proteins
[5]. Up to now, a growing number of researches have
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suggested the involvement of galectin-3 in tumor pro-
gression and disease outcome [6-8].

Galectin-3 has been found to be differently expressed
in various normal and malignant tissues. Previous studies
indicated that down-regulation of galectin-3 was associ-
ated with loss of the transformed phenotypes in thyroid
papillary carcinoma cells, but up-regulation of it could
induce the transformed phenotype in normal thyroid
follicular cell lines [9]. Accumulating data have demon-
strated that different galectin-3 expression in tumor tis-
sues was associated with unfavorable survival in cancer
patients [10-14]. These studies concentrated on colo-
rectal carcinoma, cervical carcinoma, breast cancers,
gastric carcinoma, laryngeal squamous-cell carcinoma
and so on. However, their results remained inconsist-
ent. The discrepancies among these studies highlighted
the importance of evaluating the prognostic significance
of galectin-3 in multiple human malignant neoplasms.
Hence, this meta-analysis was conducted to clarify the
relationship between galectin-3 expression and the prog-
nosis of patients with carcinoma. Last but not least, it
is the first time for us to shed light on their relationship
and galectin-3 is anticipated to be a prognostic marker in
clinical applications.

Materials and methods

Literature search strategy

We conducted a comprehensive search of online data-
bases PubMed, EMBASE and Web of Science, Cochrane
Library, Chinese National Knowledge Infrastructure
(CNKI) and Wanfang database (Chinese) to identify rele-
vant literature published before July 15, 2018. The search
strategy was mainly consisted of the following keywords
in combination with Medical Subject Headings (MeSH)
terms and text words: (“cancer” or “carcinoma” or “neo-
plasm” or “tumor” or “tumour”) and (“galectin-3” or
“GAL3” or “LGALS3” or “L31” or “MAC2” or “CBP35”
or “GALBP” or “GALIG”). In addition, potentially eligi-
ble articles were identified via meticulously searching
from the reference lists of relevant reviews and original
literature.

Inclusion and exclusion criteria

The eligible studies needed to meet the following four
inclusion criteria: (1) English or Chinese publications;
(2) patients with carcinoma; (3) a relationship of galec-
tin-3 expression with cancer prognosis; (4) sufficient data
could be extracted. Additionally, the exclusion criteria
included the following points: (1) non-English or non-
Chinese research; (2) duplicates of the previous publica-
tion; (3) reviews or letters or case reports or comments or
editorials; (4) unrelated to galectin-3 or human patients;
(5) absence of key information.
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Quality assessment

The following information should be extracted from
included articles before being evaluated: (1) the study
population and country; (2) the study design; (3) assay
method to determine galectin-3 expression; (4) the prog-
nosis or survival assessment; (5) the detected tumor
and pathology information; (6) the cutoff point of galec-
tin-3; and (7) the follow-up duration. In addition, New-
castle-Ottawa Scale (NOS), as one of the most useful
scale to evaluate the quality of non-randomized studies
(http://www.ohri.ca/programs/clinical_epidemiology/
oxford.htm), was independently evaluated by two blind
reviewers [15]. The criteria of quality assessment were as
follows: (1) representativeness of the exposed cohort; (2)
selection of the non-exposed cohort; (3) ascertainment
of exposure; (4) outcome of interest not present at start
of study; (5) control for important factor or additional
factor; (6) assessment of outcome; (7) follow-up long
enough for outcomes to occur; (8) adequacy of follow up
of cohorts. Total quality score of NOS was ranged from
0 to 9, which was regarded as high quality with the final
score > 6. Details were presented in Table 1.

Data extraction

All available data from the identified studies were
extracted respectively by two reviewers (Y.W and SW.L).
If any disagreement achieved, a third reviewer (Y.T)
would join in and reached a consensus. Extracted data
were recorded in a standardized form including fol-
lowing items: first author’s surname, publication year,
patients’ median or mean age, nationality, dominant
ethnicity, number of patients, investigating method,
cutoff value, follow-up time, and hazard ratios (HRs)
for prognostic outcomes (overall survival [OS] and dis-
ease/recurrence/progression-free survival [DFS/RFS/
PES]) along with their 95% CI and p-values. Data were
extracted from Kaplan—Meier curves to extrapolate HRs
with 95% Cls by using previously described methods,
when it could not be directly obtained from each arti-
cle [16, 17]. Details of the aforementioned data were dis-
played in Tables 2 and 3.

Statistical analysis

Based on available data, the relationship between galec-
tin-3 and multiple human malignant neoplasms was
conducted by OS or DES/RFS/PES and the pooled haz-
ard ratios (HRs) with 95% confidence intervals (ClIs)
were utilized to evaluate their efficacy. The effect of het-
erogeneity was quantified via I’=100% x (Q — df)/Q. If
significant heterogeneity (p < 0.1 or I*>50%) existed, the
random-effects model (DerSimonian-Laird method)
would be applied; otherwise, a fixed-effects model
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Table 1 Newcastle-Ottawa quality assessments scale

Studies Year Quality indicators from Newcastle-Ottawa Scale Scores
1 2 3 4 5 6 7 8
Chou [20] 2018 * - * * * * * * 7
Lu[10] 2017 * * * * * % * - * 8
Huang [4] 2017 * * * * * * - * 7
Li[11] 2017 * * * * * % * - - 7
Shimura [41] 2017 * * * * * % * - * 8
Wang [49] 2017 * * * * * * - * 7
Liu [37] 2017 * * * * * * * - - 7
Gopalan [21] 2016 * * * * * k * - * 8
lImer [12] 2016 * * - * * k * - * 7
Yang [48] 2016 * * * * * % * - * 8
Tas [36] 2016 * - * * ok * * 7
Cheng [40] 2015 * * * * * % * * - 7
Lu [47] 2015 * * * * * * * * - 8
Jiang [22] 2014 * * * * * * * * 8
Gomes [23] 2014 * - * * * * * * 8
Mu [44] 2013 * * * * * * - * 7
Wu [45] 2013 * * * * * % * - - 7
Liu [46] 2013 * - * * * * - * 6
Yamaki [24] 2012 * * * * ** * * - 8
Yang [25] 2012 * - * * * - - * 5
Kim [26] 2012 * * * * * * * - 7
Kosacka [38] 2011 * * - - * * * - 6
Povegliano [27] 2010 * * * * * * - * 7
Canesin [42] 2010 * - * - * * * 6
Vereecken [43] 2009 * * * - * * - * 6
Miranda [28] 2009 * - - * * %k * * 6
Szoke [29] 2007 * - - * * * - * 5
Kang [30] 2007 * * * * * * * - 7
Moisa [39] 2007 * * - * * - * * 6
Okada [13] 2006 * * * * * * * 7
Plzak [31] 2004 * * * - * - * - 5
Piantelli [14] 2002 * * * * * % * * - 8
Brule [32] 2000 * - * * * * * - 6
Honjo [33] 2001 * * * - * * * - 6
Nakamura [34] 1999 * * * * * % * - * 8
Sanjuan [35] 1997 * * - * * - - 4

1. Representativeness of the exposed cohort; 2. Selection of the non-exposed cohort; 3. Ascertainment of exposure; 4. Outcome of interest not present at start of
study; 5. Control for important factor or additional factor; 6. Assessment of outcome; 7. Follow-up long enough for outcomes to occur; 8. Adequacy of follow up of
cohorts

(Mantel-Haenszel method) would be utilized [18]. and Egger linear regression test with a funnel plot [19].
Moreover, in the case of significant heterogeneity, sub-  If p<0.05, it indicated the existence of publication bias.
group analysis was carried out by the type of malignant  All p-values were calculated using a two-sided test and
disease and dominant ethnicity to further minimize the = p<0.05 was considered statistically significant. Besides,
influence. Sensitivity analysis was conducted to access all statistical data were conducted by Stata software
the stability of results by deleting one single study each  (version 12.0; StataCorp LP, College Station, TX) and
time to reflect the impact of the individual to overall.  Microsoft Excel (V.2007, Microsoft Corporation, Red-
Publication bias was evaluated by the Begg’s funnel plot mond, WA, USA).
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Results

Summary of enrolled studies

The literature search yielded 1109 citations through
online databases by means of previous search strategy.
Amongst them, 970 records were excluded because of
reviews, letters, case-reports, duplicates and so on, after
screening the tittles and abstracts. The full texts of the
remaining 139 articles were evaluated by the review-
ers. Among them, 103 potentially suitable studies were
excluded because of lacking sufficient survival data
(HRs and 95% Cls), not related to OS or DFS/RFS/PFS,
absence of key information. Ultimately, 36 studies were
considered to be eligible for this meta-analysis (Fig. 1) [4,
10-14, 20-49].

Detailed quality assessments of each eligible article
were presented in Table 1 and the main characteristics
of these 36 enrolled studies were summarized in Tables 2
and 3. Amongst them, 33 studies focused on OS and
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11 articles investigated DFS or PES or RES. 15 of these
records focused on Caucasian populations, which mainly
came from European countries, and 22 focused on Asian
populations. As for cancer type, malignant neoplasms
assessed in this article included colorectal carcinoma,
gastric carcinoma, breast cancer, laryngeal squamous
cell carcinoma (LSCC), esophageal squamous cell carci-
noma (ESCC), glioblastoma multiforme, cervical carci-
noma, hepatocellular carcinoma, gallbladder carcinoma,
non-small cell lung cancer, head and neck carcinoma,
prostate carcinomas, tongue carcinoma, biliary cancer,
pancreatic cancer, ovarian cancer, bladder cancer and
melanoma. Besides, all these aforementioned studies
were retrospective.

OS associated with galectin-3 expression
A total of 33 eligible studies were enrolled to evaluate
the role of elevated galectin-3 expression in multiple

)
c
2 Records identified through Additional records identified
_g database searching through other sources
5 (n=1073) (n=36)
o
S
PR Records after duplicates removed
(n=819)
o0
=
c
: :
Q
2 Records screened | Records excluded
(n=683) (n = 544)
——— b
Full-text articles assessed Full-text articles excluded,
Z for eligibility > with reasons
3 (n=139) (n=103)
®
w
4
__ Studies included in
qualitative synthesis
(n=36)
-
]
s
= Studies included in
£ quantitative synthesis
(meta-analysis)
(n=36)
Fig. 1 Flow diagram of the literature selection process
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Fig. 2 Forest plots of OS in association with galectin-3 in various cancers. a The overall group; b the subgroup analysis of cancer types; c the
subgroup analysis of dominant ethnicity; d the subgroup analysis of detected samples
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human malignant neoplasms by OS, within a random-
effects model. Our results did indicate that high galec-
tin-3 expression was significantly associated with
unfavorable OS in overall cancer patients (pooled
HR=1.79, 95% CI 1.42-2.27, I’=67.3%, p<0.01;
Fig. 2a). In the subgroup analysis of specific cancer type,
we found high expression of galectin-3 correlated with
reduced OS in colorectal cancer, ovarian cancer and
non-small cell lung cancer (pooled HR =3.05, 95% CI
2.13-4.35, I’=0.0%, p=0.734; pooled HR=2.24, 95%
CI 1.38-3.64, I’=0.0%, p=0.910; pooled HR=2.07,

95% CI 1.48-2.88, I’=0.0%, p=0.563; respectively)
(Fig. 2b). Furthermore, in terms of dominant ethnicity
subgroup analysis, both the Asian and Caucasian eth-
nicity were statistically significant (pooled HR=1.95,
95% CI 1.43-2.66, I’=70.1%, p <0.01; pooled HR = 1.58,
95% CI 1.07-2.33, I’=63.7%, p=0.001; separately)
(Fig. 2¢). Besides, no matter galectin-3 in the tissue or
in the plasma, its elevated expression was associated
with reduced OS (pooled HR=1.72, 95% CI 1.34-2.20,
P=67.6%, p<0.01; pooled HR=2.49, 95% CI 1.10—
5.63, ’=71.3%, p =0.008; respectively) (Fig. 2d).
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DFS/RFS/PFS associated with galectin-3 expression

A total of 11 original studies were included to evalu-
ate the role of elevated galectin-3 expression in patients
with various solid tumors by DES/RFS/PES, within a
random-effects model. Our results successfully identi-
fied the significant association of high galectin-3 expres-
sion with reduced DFS/RES/PES in overall cancer
patients (pooled HR=1.57, 95% CI 1.04-2.37, P=67.1%,
p=0.001; Fig. 3a). In the subgroup analysis of specific
cancer type, we found that high expression of galectin-3
was correlated with shorter DFS/RES/PES in colorectal
cancer (pooled HR=2.49, 95% CI 1.82-3.41, P=0.0%,
p=0.738; Fig. 3b). However, In terms of dominant eth-
nicity subgroup analysis, both the Asian and Caucasian
ethnicity were not statistically significant (Fig. 3c).

Sensitivity analyses

In order to determine the robustness and the stability of
our results, sensitivity analysis was conducted to access
the stability of results by deleting one single study each
time, to reflect the impact of the individual to overall.
Our results indicated that no single study significantly
influenced the pooled OR and 95% Cls. Namely, our
results are comparatively reliable and stable (Fig. 4).

Publication bias

The combined application of Begg’s and Egger’s test was
utilized to evaluate the publication bias and meanwhile
the funnel plots were displayed in Fig. 5. In the pooled
analysis of OS or DFS/RFS/PES, the p values of Begg’s
test and the p values of Egger’s test were all above 0.05,
indicating no publication bias in this study.

Discussion
Up to now, elaborate efforts have been made to estab-
lish reliable and convincing evidence to detect promising
biomarkers for patients with solid tumors. Galectins, as
a family of animal carbohydrate-binding proteins, which
had the ability to agglutinate cells, were considered to
be potential biomarkers of cancer prognosis given their
unique structure and functions into consideration [50,
51]. Over the past years, galectins have been implicated
in the development of cancer, the pathogenesis of heart
failure and ventricular remodeling, infectious processes,
and inflammatory processes [52]. Amongst them, due to
its differential expression between cancer and normal tis-
sues, galectin-3 was regarded as one important member
of galectins family. However, the definite role of galec-
tin-3 in various human malignant neoplasms remained
inconsistent. Hence, this meta-analysis was conducted to
clarify this question.

It was the first time for us to shed light on the asso-
ciation between elevated galectin-3 expression and the
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prognosis of patients with solid tumors. Meanwhile, our
results were the systematic evaluation of the prognostic
outcomes (OS or DFS/RFS/PES) in a larger population.
Our results did suggest that galectin-3 play an oncogenic
role in overall cancer patients. Moreover, we found that
high expression of galectin-3 was correlated with shorter
OS or DES/RFES/PES in colorectal cancer and meanwhile
it merely associated with reduced OS in ovarian cancer
or non-small cell lung cancer, indicating that it could be
a promising biomarker and a novel therapeutic target for
them. Furthermore, in subgroup analyses of dominant
ethnicity, we observed that both the Asian and Cauca-
sian ethnicity were statistically significant for OS, sug-
gesting that the detection of high galectin-3 expression in
these patients might be useful for prognosis prediction.
Besides, the outcomes of us shed light on that no matter
galectin-3 in the tissue or in the plasma, its role remained
stable, indicating it could be a promising biomarker and
a novel therapeutic target. Meanwhile, according to the
results of sensitivity analyses and publication bias, no sin-
gle study significantly influenced the pooled OR and 95%
CIs and no obvious publication bias was detected in this
meta-analysis, indicating the robustness and the stability
of our results.

Previous researches indicated that increased expression
of galectin-3 often predicted unfavorable outcomes and
the level of galectin-3 was positively correlated with inva-
sion of depth, vessel invasion, lymph node metastasis,
distant metastasis, and TNM stages of various cancers
[26, 53]. Tao et al. [37] demonstrated that the positive
expression of galectin-3 was associated with more malig-
nant biological behavior of colorectal cancer and it could
be used as a predictor of poor prognosis for patients. As
for tongue carcinomas, Honjo showed that cytoplasmic
galectin-3 expression increased during the progression
from normal to cancerous states, whereas nuclear galec-
tin-3 expression decreased during the progression from
normal to cancerous states, indicating that enhanced
expression of cytoplasmic galectin-3 could serve as a pre-
dictor of disease recurrence in these patients [33].

As for its relevant mechanisms, several studies found
that galectin-3 was expressed in both cytosol and nucleus
[10, 54]. Therein as an important regulator of the Wnt/
B-catenin signaling pathway, galectin-3 could activate
the epithelial-mesenchymal transition (EMT) in tumor
cells to promote the invasion and metastasis of cancer
[55, 56]. Furthermore, it could subsequently activate the
Ras-mediated Akt signaling pathway to inhibit cell apop-
tosis by interacting with the activated GTP-bound K-Ras
[57]. Besides, it could also modulate VEGF- and bFGF-
mediated angiogenesis by binding its carbohydrate rec-
ognition domains (CRDs) to integrate avf3, and then
promote the growth of new blood vessels [58].



Page 11 of 15

172

(2018) 18

Wang et al. Cancer Cell Int

AIDIUYID JUBUILIOP JO S

oy
1

sAjeue dnolbgns ay1 3 sadA1 Jadued JO §

3 §20°

o
1

sAjeue dnoibgns a4y q :dnolb ||eIaA0 3y B 'SI9DUeD SNOLIA U

I §20°

e R —

00004 (LET'¥0'L) LG}

662y (v1'€'58°0) €9}
¥€01 (099°29'1) ze€
80'6 (6L ‘67'1) S¥'E
658 (1L2'} ‘02°0) 60
L' (182°16°0)69')
898 (09 ‘¥¥'0) 90'}

1025 (0£2'280) 6v'L
951 (857 ‘¥5'L) 59T
€11 (6€°9°€8°0) 08T
918 (2'} ‘81°0) 970
6801 (62€'60°1) 60T
1eoL (Lv'sorove
L6°€ (0€°) €0°0) 840

whism (19 %S6) dH
%

SISKIEUE Soaye WOpUE! Wol 312 SIUBM 310N

(1000 = d ‘%]/9 = pasenbs-|) ||e1eAQ

> (G000 =d ‘%0°€L = pasenbs-|) [ejojang
(,661) venlues

(0002) @Inug
—— (2002) lieIveld
r (2002) esiom

—— (6002) epuen

ueiseone)

> (8000 = d ‘%6'L9 = paienbs-) [ejojans
(6661) einwexeN

(1002) ofuoH
e (2102) ewe
(9102) buex

(2102) N
(8102) noyd
Ueisy

S

al
fpmig
d

0000} (LET'¥0'L) LG}

8102 (55°S 'Zv'0) 26}
€42 (€£'9'¢8°0) 0£2
806 (562 '6¥'L) G'E
2€°€ (0£1 '€0°0) 810

9T'LL (¥S'L '¥E0) 20
658 (121 '02°0) 670
89'8 (092 'v¥'0) 90'k

9r'6l (eze '£20) 260
Le'bL (182'160) §9'L
91'8 (2Z'L '8L'0) 9¥0

60y (1r'e 28'}) 6v'C
ye0L (099°29°1) zeE
951 (85F '¥5'L) 69T
6801 (62€'60°1) 60T
LE0L (L 'S0 0b'T

WBIBM (19 %S56) ¥H
%

sisheue sjoaye Wopuel woyy aJe sjybiap :3LON

(1000 = d ‘%29 = pasenbs-|) |eloAD

== (200 = d ‘%} 'z, = patenbs-|) |ejojang
(1002) ofuoH

(0002) ainug
— (8102) noyd
130UBD J3YI0

[—>tze7'0 = d ‘%) °0¢ = pasenbs-|) [ejolang
—— (z002) tiBIuEld

(6002) epuBIN
ewouoled [eabukie

[——=#6200 = d ‘%} 08 = pasenbs-|) [ejolans
+ (2002) esion
——— (z102) Hewex
Jaoueo jsealg

(88£'0 =d ‘%00 = pasenbs-) [ejolans
(2661) uenlueg
(6661) BANWENEN

(9102) Buex

(z102) NN
199UBD [}0310|0D

a
Apmig

q

¢-undajeb yim uone

D0SSe Ul §4d/S44/S4a Jo s1o/d 3sa104 € *Big

3 520
1

00004 (€201 28}
ve0l (09°9°29'1) ze'€
991 (89w '¥S'1) §9C
€11 (€6'9'€8'0) 0£°C
80'6 (562 '6%'}) Sv'E
658 (12'102°0) 6¥°0
1L (2821600691
898 (092 '¥¥'0) 90')
918 (22’1 '81'0) 970
6804 (62°€60') 60T
10 (LL7'501) 04T
L16¢ (0871 '€0'0) 810

Wwhism (1D %S6) ¥H
%

Sishjeue 93y WOpUE Wy 312 SYUBIAM TLON

(100°0 = d ‘%}"/9 = pasenbs-|) |[e18AQ
(L661) uenfueg

(6661) eANWEYEN

(1002) ofuoH

(0002) @nug
—— (z002) tieweld
+ (£002) Eston

—_— (6002) EPUEIN

—— (z102) prewes

(9102) Buep
(2102)

——e———  (8L02)NOUD




Wang et al. Cancer Cell Int ~ (2018) 18:172 Page 12 of 15
Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
a | Lower CI Limit OEstimate | Upper CI Limit b | Lower CI Limit OEstimate | Upper CI Limit
ChEH 1 I 0 il Chou (2018) | 0 |
Huarlg | 0 | .
O 0 | Liu (2017) [ : o : [
imura ‘ 0
p\'}?“ﬂa i 8 |
Go;iaﬂaﬂ il | Yang (2016) 0 |
Imer I 0 il
Cheﬁé | ° . Yamaki (2012) ! 0 : |
L | 0 !
cang b A S ' Miranda (2009) \ o |
U | (c] I
n&d B o7 ' Moisa (2007) ! 0 |
Yevka | | . i
& | © 0 i Piantelli 2002) | 0 |
Kosac,(a | o |
P%e ||asr=ﬁ | 5 i
Vereg&ﬁn il o ‘ Brule (2000) | | 0 |
&o e | i
g,gg o) 5.0 [ Honjo (2001) [ 0 |
éa ‘a( | 0
Piantall ;‘ 8 Nakamura (1999) o |
N . 20 g
anjuan (1997 | o} Sanjuan (1997) | | o |
1 \
0.40 0.48 0.60 0.72 0.79 0.2 0.35 0.58 0.81 0.90
Fig. 4 Sensitivity analysis of each included study. a OS for individual studies. b DFS/RFS/PFS for individual studies
a Begg's funnel plot with pseudo 95% confidence limits b Begg's funnel plot with pseudo 95% confidence limits
5 1
2
: £ 00 ° o
—
0 O\
(0]¢) —
\;
o
-5 2
0 1 2 3 0 5 1
s.e. of: Inhr s.e. of: Inhr
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As for the effects on heterogeneity, subgroup analy-
sis was a way to discover their potential sources and
even decrease the huge heterogeneity. As presented
by our results, we could easily find that there might be
the existence of significant heterogeneity of elevated
galectin-3 expression in the overall cancer patients.
So we conducted a subgroup analysis based on the
specific cancer types and found that most of their het-
erogeneity decreased significantly, even with no het-
erogeneity. However, subgroup analysis of dominant
ethnicity was not associated with significant reduction

of heterogeneity, indicating that the dominating source
of heterogeneity might be the different cancer types.
Sometimes, galectin-3 combined with another bio-
marker was often utilized simultaneously in prognostic
outcome analyses, showing it might not be an independ-
ent factor affecting the prognosis of cancer patients. As
indicated by Li et al. [11] the expressions of ezrin and
galectin-3 were correlated with the development of cer-
vical cancer, and over-expressions of those proteins were
indicative of poor prognosis in patients with cervical can-
cer. Galectin-3 associated with cyclin D1 expression was
also studied in non-small cell lung cancer. As a result,
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no important correlations with clinicopathological find-
ings and no prognostic values were revealed between
them. However, higher cyclin D1 expression was found in
galectin-3 negative tumor tissues and the differences in
correlations between their expressions in two main histo-
pathological types of non-small cell lung cancer were also
discovered [38].

The strength of this study was our broad search strat-
egy with few restrictions to minimize any potential pub-
lication bias. Moreover, this was the first meta-analysis
reporting the prognostic value of galectin-3 for cancers
in the medical literature, which could provide some refer-
ences for clinical work. Although this meta-analysis was
performed with rigorous statistics, our conclusion still
had several limitations for the following reasons. Firstly,
different studies had their own varied expression cut-off
values, which brought many difficulties for us to define
the standard cutoff value, resulting in bias in the results
of the effectiveness of galectin-3 as a prognostic factor
in cancer patients. Secondly, heterogeneity existed in the
total OS and DFS/RES/PES group and it was likely due
to the different characteristics of the patients, such as
the age, cancer type, different method in detecting sam-
ples and the varied cut-off values of galectin-3 expres-
sion. Thirdly, due to the insufficient studies, correlation
between galectin-3 and OS or DFS/RFS/PES in other
tumor types has not been further analyzed. Fourthly,
some essays studied galectin-3 combined with another
biomarker in prognostic outcome analyses, showing
galectin-3 was not an independent factor affecting the
prognosis of cancer patients. Last but not least, all of
these enrolled studies were derived from retrospective or
observational data, which could not have a clear impact
on group baseline features as RCTs. Upcoming prospec-
tive RCTs were required to provide more available data.
Taking these aforementioned limitations into consid-
eration, our results could be interpreted rigorously and
meanwhile more well-designed studies were required to
verify our findings.

Conclusions

In summary, it was the first time for us to shed light on
the prognostic role of elevated galectin-3 expression in
various cancers. Our results did suggest that galectin-3
played an oncogenic role in colorectal cancer, ovarian
cancer and non-small cell lung cancer, indicating that it
could be a promising biomarker for predicting the prog-
nosis of patients with malignant neoplasms, and the
biological functions of galectin-3 were of great research
value of the subject. Due to the aforementioned limita-
tions, larger samples of more strictly designed studies
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were required to provide more high-quality data to elab-
orate their associations.
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