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Recently, leucine-rich repeat-containing G-protein-coupled receptor 5 (LGR5) is a newly identified cancer stem cell 
marker and Wnt target gene. However, the role of LGR5 in gastric cancer (GC) remains uncertain. This study was performed 
to investigate the effect of LGR5 expression in GC. The eligible studies were searched via electronic databases. The odds ratios 
(ORs) with 95% confidence intervals (CIs) or hazard ratios (HRs) with 95% CIs were applied to estimate the effect of LGR5. 
Further bioinformatics validation data were used to confirm our results. Eleven studies consisting of 2,646 GC patients were 
identified. LGR5 expression was not associated with age, gender, tumor stage, T stage, tumor size, lymphatic invasion, lymph 
node metastasis, and distal metastasis. LGR5 expression was related to tumor type (intestinal vs. diffuse: OR=2.25, p=0.032). 
LGR5 expression was negatively correlated with tumor grade (grade 3-4 vs. grade 1-2: OR = 0.40, p=0.033). Further TCGA 
validation data also showed similar findings, and LGR5 expression was also found to have a negative association with 
tumor grade. LGR5 expression was associated with worse overall survival (OS) using multivariate Cox analysis (HR=2.54, 
p=0.009). Further bioinformatics data showed that LGR5 expression was still correlated with shorter OS in 876 GCs. LGR5 
expression was negatively correlated with tumor grade and its expression was higher in intestinal-type than in diffuse-type. 
Moreover, LGR5 may be a potential prognostic factor for survival prediction in GC. 
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Gastric cancer (GC) is one of the most common human 
cancers and the third cause of cancer-related mortality in the 
world [1]. According to the GLOBOCAN cancer estimates, 
approximately 1,033,701 new cases with GC are diagnosed, and 
approximately 782,685 cases are expected to die of GC worldwide 
[1]. Although multimodal treatment regimens (i.e., surgery, 
chemotherapy, radiotherapy, targeted therapy, and immune 
therapy) have significantly improved survival in patients 
with GC, most patients are usually diagnosed in advanced 
stages of the disease, the 5-year survival rate of advanced 
GC remains very low (~26%) [2–5]. Therefore, the identifi-
cation of novel molecular biomarkers is needed to improve 
the prognosis and therapeutic efficacy of patients with GC.

Cancer stem cells (CSCs), a small population of tumor 
cells, have the potential of self-renewal capacity, aberrant 
proliferation and differentiation, and treatment resistance 
[6–9]. CSCs are responsible for tumor progression, metas-
tasis, and worse prognosis [10–12]. Leucine-rich repeat-
containing G-protein-coupled receptor 5 (LGR5) is a 
member of the G protein-coupled receptor (GPCR) that 

belongs to the subfamily of glycoprotein hormone recep-
tors [13, 14]. LGR5 has initially been identified as an intes-
tinal marker of CSCs [15]. LGR5 is also a newly identified 
Wnt target gene, as a critical effector of Wnt signaling with 
R-spondin (Rspo), Znrf3, and Rnf43, which enhances Wnt/
beta-catenin signaling [16, 17]. The Rspo-LGR5 axis has a 
crucial role in gastric-gland homeostasis and LGR5 acts 
as a stem cell factor in the stomach [18]. Aberrant LGR5 
expression could regulate the epithelial cell phenotype and 
contributes to cell survival of hepatocellular carcinoma [19]. 
LGR5 plays an important role in tumor formation and cell 
proliferation via Hedgehog signaling in basal cell carcinoma 
[20]. LGR5 regulates colorectal cancer cell proliferation and 
survival, and LGR5 is correlated with poor prognosis of 
colorectal cancer [21, 22]. Recently, gastric LGR5(+) stem 
cells as cancer-propagating cells can promote malignant 
progression [23]. Therefore, more understanding roles of 
LGR5 in patients with GC are necessary.

The previous meta-analysis only included six studies 
published before 2014, with a small study population of GC 
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(n=1253) [24]. However, the significance of LGR5 in GC is 
not fully understood. Recently, many studies investigate the 
role of LGR5 in GC [25–29]. In this work, our meta-analysis 
involving a larger cohort with 2646 patients was conducted 
to investigate the clinicopathological and prognostic value of 
LGR5 in GC. Additionally, the bioinformatics data were also 
first used to validate our results in the independent data of 
1244 GC cases.

Materials and methods

Literature search. This meta-analysis was performed 
based on the guidelines in the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA Supple-
mentary Figures S1 and S2) statement [30]. A literature 
search was conducted to identify studies on the role of LGR5 
in GC before November 17, 2019. We searched the PubMed, 
EMBASE, Web of Science, and Cochrane Library databases 
using the following key words and search terms: “LGR5 OR 
Leucine-rich repeat-containing G protein-coupled receptor 
5 OR GRP49”, “stomach OR gastric”, “cancer OR tumor OR 
carcinoma OR neoplasm”. Besides, the references of the 
eligible full-length papers were also scanned to identify the 
candidate studies.

Eligibility criteria. The eligible study met the following 
inclusion criteria: 1) patient diagnoses were confirmed 
with GC by histopathological identification; 2) immuno-
histochemistry (IHC) detection was applied to determine 
the expression of LGR5; 3) studies reported the correlation 
between LGR5 and clinicopathological parameters; 4) studies 
reported the relationship between LGR5 and the prognosis 
using multivariate Cox analysis. When multiple articles were 
published by the same institute based on the overlapping 
patient population, only the article with the largest sample 
sizes or the most recent paper was selected. The main exclu-
sion criteria for this meta-analysis included: 1) studies in 
cell or animal subjects; 2) reviews, conference abstracts, case 
reports, or letters; 3) studies with insufficient information on 
LGR5 in GC.

Data extraction. The following information was extracted 
using a standardized form, including first author’s surname, 
year of publication, country, ethnicity, detection method, 
median or mean age, antibody information, the cut-off 
values, sample size, LGR5 frequency, the clinicopathological 
parameters such as age, gender, tumor stage, tumor grade, 
tumor size, lymphatic invasion, tumor type, T stage, lymph 
node metastasis, and distal metastasis, and the prognosis of 
multivariate Cox analysis (overall survival: OS and cancer-
specific survival). Any discrepancies were settled through all 
authors’ discussion.

Meta-analysis. Meta-analysis was performed using Stata 
software, version 12.0 (Stata Corp., College Station, TX, 
USA). The pooled odds ratios (ORs) and 95% confidence 
intervals (CIs) were used to estimate the relationship between 
LGR5 expression and the clinicopathological features of GC. 

The pooled hazard ratios (HRs) and their 95% CIs were 
applied to evaluate the prognostic role of LGR5 expression 
on GC patients using multivariate Cox analysis. The random-
effects model was employed in this meta-analysis. The statis-
tical heterogeneity was assessed by observing Cochran’s Q 
statistic [31]; a Q-test of p-value <0.1 indicated significant 
heterogeneity. When substantial heterogeneity was observed, 
sensitivity analyses were conducted to estimate the influence 
of the re-calculated results and heterogeneity based on the 
omission of a single study. The potential publication bias was 
measured using Egger’s test for the results with more than 
five studies [32]. 

Validation from bioinformatics study. The clinical infor-
mation of patients with GC and expression data of LGR5 
were downloaded from The Cancer Genome Atlas (TCGA) 
(https://portal.gdc.cancer.gov/). The raw expression values 
(HTSeq-Counts) were normalized using the Trimmed Mean 
of M-values (TMM) method via the edgeR package. Finally, 
the expression data of 368 GC patients and clinical data 
were included. Moreover, Kaplan-Meier survival curve was 
used to determine the survival difference of LGR5 expres-
sion (210393_at) [33] (http://kmplot.com/analysis/index.
php?p=background), including 876 GC patients from micro-
array-based transcriptomic data. The association between 
LGR5 expression and the clinicopathological characters was 
performed using the Wilcoxon signed-rank test. TCGA data 
were performed using the R software version 3.5.1 (Institute 
for Statistics and Mathematics, Vienna, Austria).

Results

Characteristics of the included studies. The detailed 
literature search procedure and study selection are shown 
in Figure 1. Through screening title and abstract and 

Figure 1. Flow diagram of the study selection process.
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reviewing the full-text articles, finally, a total of 11 studies 
consisting of 2646 patients with GC met the inclusion 
criteria were included in this meta-analysis [25–29, 34–39]. 
The eligible studies were published between 2012 and 2019, 
and they were conducted in China, Germany, Korea, and 
Iran. All 11 eligible articles evaluated the relationship of 
LGR5 expression with various clinicopathological param-
eters, including age, gender, tumor stage, tumor grade, 
tumor size, lymphatic invasion, tumor type, T stage, 
lymph node metastasis, and distal metastasis. Four studies 
assessed the prognostic value of LGR5 expression on GC 
based on multivariate Cox analysis. The baseline character-
istics of the included studies are summarized in Table 1 and 
Supplementary Table S1.

Association between LGR5 expression and various 
clinicopathological features. The results showed that LGR5 
expression was not correlated with age (n=7 studies with 
1,837 cases; ≥60 vs. ≤60 years: OR=1.10, 95% CI=0.70–1.73, 
p=0.671) and gender (n=10 studies with 2,486 cases; male 
vs. female: OR=1.28, 95% CI=0.93–1.76, p=0.129; Figure 2).

Data from 8 studies with 1,922 cases showed no associa-
tion between LGR5 expression and tumor stage (stage 3–4 
vs. stage 1–2: OR=1.59, 95% CI=0.72–3.52, p=0.249). LGR5 
expression was negatively associated with advanced tumor 

grade (grade 3–4 vs. grade 1–2: OR=0.40, 95% CI=0.17–0.93, 
p=0.033), including 9 studies with 2,026 cases (Figure 3).

The results demonstrated that LGR5 expression was not 
associated with T stage (n=8 studies with 2,159 cases; T 3–4 
vs. T 1–2: OR=1.27, 95% CI=0.68–2.37, p=0.446), lymph 
node metastasis (n=9 studies with 2,364 cases; positive 
vs. negative: OR=1.56, 95% CI=0.95–2.56, p=0.078), and 
distal metastasis (n=4 studies with 1,399 cases; positive vs. 
negative: OR=1.06, 95% CI=0.39–2.88, p=0.913; Figure 4).

Data demonstrated no significant correlation between 
LGR5 expression and tumor size (n=5 studies with 1,232 
cases; ≥4 vs. ≤4 cm: OR=1.54, 95% CI=0.99–2.41, p=0.056) 
and lymphatic invasion (n=2 studies with 710 cases; 
positive vs. negative: OR=0.72, 95% CI=0.52–1.01, p=0.055; 
Figure  5). Data from three studies with 728 cases showed 
that LGR5 expression was correlated with tumor type (intes-
tinal vs. diffuse: OR=2.25, 95% CI=1.07–4.72, p=0.032; 
Figure 5).

Prognostic role of LGR5 expression using multivariate 
Cox analysis. LGR5 expression was not correlated with 
cancer-specific survival in 456 patients with GC (HR=1.025, 
95% CI=0.679–1.548) [26]. LGR5 expression was correlated 
with poor overall survival (OS) in three studies with 486 
cases (HR=2.54, 95% CI=1.26–5.11, p=0.009; Figure 6).

Table 1. Main characteristics of the included studies.

First 
author Country Ethnicity Age Stage Antibody

Sources
of antibody

Staining
Cut-off values

of IHC
Case

N (E+%)
Clinical
features

MA-
survival

Simon
2012

Germany Caucasian 68 NA anti-LGR5 LGR5com, 1:400; Ab-
cam, Inc., Cambridge, 
MA, USA

Cytoplasm/
membrane

weak-strong 487
(50.1%)

Yes

Bu
2013

China Asian 61 1–4 anti-LGR5 AP2745d, Abgent, San 
Diego, CA, USA; at 
1:10 dilution

Cytoplasm/
membrane

≥ 1 score 257
(51.8%)

Yes

Wu
2013

China Asian NA NA anti-LGR5 dilution 1:300; Abcam NA weak-strong 160
(61.3%)

Yes

Jang
2013

Korea Asian NA NA anti-LGR5 NA NA NA 68
(45.6%)

Yes

Xi
2014

China Asian 65 1–4 anti-LGR5 1:50 dilution, 
ab75850; Abcam, 
Cambridge, MA, USA

Cytoplasm ≥ 2 score 318
(54.1%)

Yes OS

Xi
2014

China Asian 62.5 1–3 anti-LG  R5 1:50; Abcam, Cam-
bridge, MA, USA

Cytoplasm ≥ 2 score 68
(66.2%)

Yes OS

Zhou
2015

China Asian 59.6 1–4 anti-LGR5 Abcam, USA Cytoplasm/
membrane

> 2 score 261
(38.7%)

Yes

Chen
2016

China Asian NA 1–4 anti-LGR5 1:60, Abcam Cytoplasm 0 point 377
(26.8%)

Yes

Kalantari
2017

Iran Caucasian 63 1–4 anti-LGR5 1:1000 dilution, 
ab71225; Abcam, UK

Cytoplasm/
membrane

> 106 H-score 94
(50%)

Yes

Choi
2017

Korea Asian NA 1–4 anti-LGR5 1:10, Abcam Cytoplasm NA 456
(23.5%)

Yes CSS

Liu
2019

China Asian 60 1–3 anti-LGR5 1:800; Abcam-
ab75732, USA

NA ≥ 7 score 100
(53%)

Yes OS

Abbreviations: NA-not applicable; N-the number of the study population; E+-positive expression; H-score-Histochemical score; IHC-immunohistochemis-
try; MA-multivariate Cox analysis; CSS-cancer-specific survival; OS-overall survival
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Figure 2. Forest plot for the correlation between LGR5 expression and age (≥60 vs. ≤60 years) and gender (male vs. female).

Figure 3. Forest plot for the correlation between LGR5 expression and tumor stage (stage 3–4 vs. stage 1–2) and tumor grade (grade 3–4 vs. grade 1–2).
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Figure 4. Forest plot for the correlation between LGR5 expression and T stage (T 3–4 vs. T 1–2), and lymph node metastasis (positive vs. negative), and 
distal metastasis (positive vs. negative).

Figure 5. Forest plot for the correlation between LGR5 expression and tumor size (≥4 vs. ≤4 cm), lymphatic invasion (positive vs. negative), and tumor 
type (intestinal vs. diffuse).
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Heterogeneity analysis. Heterogeneity was detected 
for significant results between LGR5 and tumor grade and 
tumor type (p of heterogeneity <0.1). When we removed 
four studies [27, 29, 35, 37], the re-calculated result was still 
correlated with tumor grade (OR=0.54, p<0.001), with no 
evidence of heterogeneity (p=0.392). When we removed this 
study of Simon 2012 et al. [39], the re-calculated result was 
still related to tumor type (OR=3.05, p<0.001), resulting in 
no heterogeneity (p=0.362).

Publication bias. No evidence of publication bias was 
found between LGR5 and age, gender, tumor stage, tumor 
grade, T stage, and lymph node metastasis (all p-values >0.1; 
Supplementary Figure S3).

Further validation from bioinformatics study. 368 
patients with GC were analyzed from TCGA data, LGR5 
expression was not correlated with age, gender, tumor stage, 
T-stage, lymph node metastasis, and distal metastasis (all 
p-values >0.05), but was higher in grade 1–2 patients than in 
grade 3 patients (p=0.035; Figure 7).

Kaplan-Meier survival plot showed that LGR5 expression 
was associated with worse OS in 876 GC patients (HR=1.22, 
95% CI=1.01–1.47, p=0.04; Figure 8).

Discussion

Emerging evidence shows that CSCs are associated with 
tumorigenesis, resistance to chemoradiotherapy, and the 
prognosis in cancer, suggesting targeting CSCs may repre-

sent a promising targeted therapy [40–43]. Cancer stem cell 
markers such as CD44, CD133, Bmi1, and EpCAM have been 
identified in GC and may play crucial roles in the prognosis 
of patients with GC [43–45]. In recent years, LGR5 is discov-
ered as a new functional GSC marker and a common Wnt 
target gene [46, 47]. LGR5, as a receptor of GPRs, has been 
demonstrated to be expressed in some human cancers, such 
as colorectal cancer [48], lung cancer [49], oral squamous 
cell carcinoma [50], and hepatocellular carcinoma [51]. 
Recent studies show that LGR5 is frequently expressed in GC 
[25–27]. However, the function and role of LGR5 in patients 
with GC are still largely uncertain. For example, Xi 2014 et 
al. reported that LGR5 expression was positively correlated 
with tumor progression of GC [35]. But Kalantari 2017 et 
al. reported that LGR5 expression was negatively associated 
with tumor progression of GC [27]. Therefore, in the current 
study, we systematically investigated the clinicopathological 
role of LGR5 and its expression on the prognostic effect of 
patients with GC based on the published articles and bioin-
formatics data.

The relationships of LGR5 expression with the clinico-
pathological features of patients with GC were assessed. The 
previous report showed that LGR5 expression was corre-
lated with tumor stage, including a small population of 710 
cases [24]. Our results involving a larger cohort of 1922 GC 
patients demonstrated no correlation between LGR5 expres-
sion and tumor stage, which was also consistent with the 
previous studies [25, 27]. No correlation was found between 

Figure 6. Forest plot for the correlation between LGR5 expression and overall survival (OS).
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LGR5 expression and age and gender, which was in accor-
dance with the studies showed that LGR5 expression was not 
linked with age [25, 29, 34, 35] and gender [25, 27, 29, 34–36, 
39]. No relationship was observed between LGR5 expres-
sion and theses pathological variables such as T stage, tumor 
size, lymphatic invasion, lymph node metastasis, and distal 
metastasis, which were consistent with the previous studies 
reported that LGR5 expression was not associated with T 
stage [25, 27, 28, 39], tumor size [35, 38], lymphatic invasion 
[26, 38], lymph node metastasis [25, 26, 36, 38, 39], and 

distal metastasis [28, 38]. LGR5 expression was correlated 
with tumor type and it was higher in intestinal-type than in 
diffuse-type, which was consistent with the previous studies 
[27, 38]. LGR5 expression was negatively correlated with 
tumor progression (tumor grade), which was in accordance 
with the previous studies [27, 28, 37, 38]. Further validation 
from TCGA data also revealed similar results, LGR5 expres-
sion was not related to age, gender, tumor stage, T-stage, 
lymph node metastasis, and distal metastasis, and LGR5 
expression showed a negative association with tumor grade.

Figure 7. Differences between LGR5 expression and age, gender, tumor grade, tumor 
stage, T-stage, lymph node metastasis, and distal metastasis from validation data.



ROLE OF LGR5 IN GASTRIC CANCER 849

LGR5 expression was not associated with cancer-specific 
survival in 456 cases with GC [26]. The result of the current 
meta-analysis showed that LGR5 expression was related 
to worse OS of GC. This finding was consistent with the 
previous reports [25, 34, 35]. However, we did not find that 
LGR5 correlated with any other parameters that dictated 
OS such as tumor size, lymphatic invasion, and metastasis. 
Possibly due to a small sample size included for OS in this 
meta-analysis (n=486), it is essential to further validate the 
prognostic result of LGR5 expression based on larger sample 
sizes in the future. Further bioinformatics data were used to 
validate the prognostic role of LGR5 expression and demon-
strated that LGR5 expression remained a significant correla-
tion with worse OS of GC.

This meta-analysis presented several limitations. First, 
nine studies of a total of 11 studies were Asian population; 
the remaining two studies were Caucasian population, other 
ethnic groups, such as Africans are lacking. Additional 
studies are needed in the Caucasian and African popula-
tions. Second, the possible reasons for the potential sources 
of heterogeneity were not very clear based on sensitivity 
analyses; because the sources of the anti-LGR5 antibody and 
the definition of cut off values of LGR5 varied among most 
studies, which may result in the possible heterogeneity. The 
cut-off values of LGR5 expression should be defined using a 
uniform standard in the future. Third, the sample sizes on the 
association of LGR5 with lymphatic invasion and tumor type 
were not very large. More studies are necessary to further 
confirm these results.

Although the exact functional or biological mechanisms 
of LGR5 remains not entirely understood for GC, LGR5 
proved to have a valuable prognostic potential. It would be 
of great interest to verify that LGR5 may become a useful 
biomarker for predicting OS for GC.

In conclusion, the current meta-analysis demonstrated 
that LGR5 expression was not correlated with age, gender, 
tumor stage, T stage, tumor size, lymphatic invasion, lymph 
node metastasis, and distal metastasis. LGR5 expression was 
higher in intestinal-type than in diffuse-type. LGR5 expres-
sion was negatively associated with tumor grade, which was 
consistent with the TCGA validation result. Moreover, LGR5 
expression was correlated with a poor prognosis of GC in OS. 
In the future, additional well-designed prospective studies 
with larger sample sizes are needed to further validate our 
findings.

Supplementary information is available in the online version 
of the paper.

Acknowledgments: We gratefully acknowledge The Cancer Ge-
nome Atlas (TCGA).

Figure 8. Kaplan-Meier survival plot of LGR5 expression in overall sur-
vival (OS) of gastric cancer (GC) from validation data.
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PRISMA 2009 Checklist 

Section/Topic  # Checklist Item  Reported 
on Page # 

TITLE  
Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 
ABSTRACT  

Structured summary  2 
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2 

INTRODUCTION  
Rationale  3 Describe the rationale for the review in the context of what is already known.  3-4 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  4 

METHODS  

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  4 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale.  4-5 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  4 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  4 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  5 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  5 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  5 

Risk of bias in individual 
studies  12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 

done at the study or outcome level), and how this information is to be used in any data synthesis.  5-6 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  5 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis.  5 
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Section/Topic  # Checklist Item  Reported 
on Page # 

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  5 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  5 

RESULTS  

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  6 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  6 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  8 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  6-7 

Synthesis of results  21 Present the main results of the review. If meta-analyses done, include for each, confidence intervals and measures of 
consistency.  6-7 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  8 
Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  8 
DISCUSSION  

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  8 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  10 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  10 
FUNDING  

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  11 

 
From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org. 
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Supplementary Figure S3. Publication bias based on Egger’s test.


