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Abstract
Purpose: Insulin-like growth factor II mRNA-binding protein 3 (IMP3) is an oncofetal protein expressed in diverse malignancies. This study aimed to investigate 
the prognostic value of IMP3 in urological cancers. 

Methods: Eligible studies were sought in PubMed, Embase, Cochrane Collaboration and Wanfang databases. Pooled hazard ratios (HRs) with their 95% confidence 
intervals (CIs) were used to assess the prognostic value of IMP3 in patients with urological cancers. 

Results: Eight studies including 2,219 patients were enrolled in this meta-analysis. The pooled results showed that IMP3 expression was an indicator of poorer 
prognosis in patients with urological cancers in terms of overall survival (OS) (HR 2.19, 95% CI 1.35-3.55), disease-specific survival (DSS) (HR 2.10, 95% CI 
1.53-2.89), disease-free survival (DFS) (HR 1.49, 95% CI 1.18-1.87) and metastasis-free survival (MFS) (HR 3.80, 95% CI 2.27-6.34). Subgroup analyses revealed 
that IMP3 was significantly correlated with poorer prognosis in patients with kidney cancer or urothelial cancer in terms of OS (HR 2.52; 95% CI 1.55-4.10), DSS 
(HR 2.11; 95% CI 1.51-2.95), DFS (HR 2.01; 95% CI 1.40-2.88) and MFS (HR 3.80; 95% CI 2.27-6.34), whereas this association was not found in patients with 
prostate cancer (OS, HR 1.09, 95% CI 0.45-2.63; DSS, HR 2.06, 95% CI 0.73-5.80; DFS, HR 1.20, 95% CI 0.88-1.62).

Conclusions: IMP3 expression might be an indicator of poor prognosis in patients with kidney cancer or urothelial cancer. Further large prospective and well-
designed studies utilizing better IMP3 expression assessment processes, are needed to confirm these results especially in patients with prostate cancer.

Introduction
Cancer is a major public health problem around the world. It is 

currently the second leading cause of death in the United States, and 
is expected to surpass heart diseases as the leading cause of death in 
the next few years [1]. Urological cancers mainly including kidney 
cancer, urothelial cancer and prostate cancer are common types of 
malignancies worldwide especially in western countries. According to 
the GLOBOCAN 2008 estimates, about 386,300 new cases and 150,200 
deaths from bladder cancer, and 903,500 new cases and 258,400 
deaths from prostate cancer occurred in 2008 worldwide [2]. With the 
advent of screening molecular marker prostate-specific antigen (PSA) 
and the advances of treatment modalities such as endocrine therapy 
and molecular targeted therapy, the 5-year survival rate in patients 
with prostate cancer has improved, which is more than 99% [1]. 
However, the prognosis of patients with kidney cancers and bladder 
cancers remains unpleasant, for which 5-year survival is 74% and 79%, 
respectively [1]. Therefore, it is essential to identify biological markers 
for diagnosing urological cancers in their early stages and predicting 
the prognosis such as recurrence and metastasis after treatments.

IMP3 is a member of insulin-like growth factor-II m-RNA-binding 
protein (IMP) family that consists of IMP1, IMP2 and IMP3 [3]. IMPs 
are especially expressed in developing epithelium, muscle, and placenta 

in both human and mouse embryos [3], and play an important role 
in RNA trafficking and stabilization, cell growth, and cell migration 
during the early stages of embryogenesis [4]. In more details, IMP3 is a 
closed related mRNA binding protein with a molecular mass of 64 KDa, 
which is dominated by gene located on chromosome 7P11.2 ± 11cM 
whose sequence has been shown to be identical to K-homology domain-
containing protein overexpressed in cancer (KOC) protein sequence [5]. 
Initially, IMP3 was found to be overexpressed in pancreatic cancer 
tissue as compared with both normal pancreas and chronic pancreatitis 
tissue [6]. Since then, aberrant IMP3 expression has been detected 
in multitude of other human malignancies, including lung cancers, 
hepatobiliary cancers, gastrointestinal cancers, genitourinary cancers, 
melanoma and thyroid cancers [7]. What’s more, these observations 
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Quality assessment

Newcastle-Ottawa Scale (NOS) criteria was used to assess the 
methodological quality of included studies [9]. The NOS criteria is 
scored based on three aspects: (1) subject selection, (2) comparability 
of subject, (3) clinical outcome. NOS scores range from 0 to 9, and 
a score ≥6 indicates a high quality. Two investigators (Y Qi and YY 
Zhang) independently assessed the quality of the 8 included studies, 
and the discrepancies were solved by consensus.

Statistical analysis

In this meta-analysis, all statistical calculations were performed 
using STATA 10.0 and SPSS 13.0. HRs with their relative 95% CIs 
were used to combine as the effective value to assess the correlation 
between IMP3 expression and the clinical outcomes in patients with 
urological cancers. A combined HR >1 indicated a worse OS/DSS/
DFS/MFS in patients with IMP-3 expression. Heterogeneity among the 
studies was determined by chi-square test and Q test. If heterogeneity 
was significant (P<0.1 or I2>50%), random-effect model was used. 
Otherwise, fixed-effect model was used. Both Egger’s and Begg’s tests 
were used to examine publication bias [10,11]. All P values were two-
sided, and P<0.05 was considered as statistically significant.

Results
Literatures information

A total of 14 studies potentially relevant citations were retrieved 
after the initial database searches. 2 studies were excluded from the 
analysis after the initial screening based on the abstracts or titles, leaving 
12 studies available for full-text review. After further reading the full-
text, 4 articles were excluded due to duplicate (n=2), no survival results 
(n=1), and article in which HR with 95% CI could not be calculated 
(n=1). Eventually, there were 8 English studies included in the present 
meta-analysis [12–19] (Figure 1).

Characteristics of included studies

The basic characteristics of the 8 included studies were summarized 
in Table 2. 1 study was conducted in Korea, 1 study was conducted in 
Switzerland, 2 studies were conducted in Germany, and 3 studies were 
conducted in America, and the other one was conducted by the Upper 

suggested that IMP3 can serve as a biomarker for tumor aggressiveness 
and metastasis and that its expression is associated with a poorer 
prognosis in many malignancies.

However, the role of IMP3 in urological cancers remains 
controversial without a firm conclusion, especially in terms of 
prognosis. Consequently, we performed this systemic review and meta-
analysis to investigate whether and how the increased IMP3 expression 
impacted the prognosis of urological cancers including kidney cancer, 
urothelial cancer and prostate cancer.

Materials and method
Search strategy

A comprehensive literature search of electronic databases PubMed, 
Cochrane Collaboration, Embase and Wanfang was performed up 
to January 2015. Search terms included the following: “IMP3” or 
“Insulin-like growth factor II messenger RNA-binding protein 3”; 
“kidney” or “renal” or “ureter” or “bladder” or “prostate”; “prognosis” 
or “survival” or “OS” or “DFS” or “DSS” or “MFS” or “overall survival” 
or “disease-free survival” or “disease-specific survival” or “metastasis-
free survival”. References identified in retrieved articles were further 
screened for potential studies.

Study selection

The following criteria was used to identify the eligibility of included 
studies: (1) clinical study that evaluated the correlation between IMP3 
expression and prognosis in urological cancers; (2) urological cancer 
was diagnosed and confirmed by histopathological method; (3) IMP3 
expression was detected in primary urological cancer tissue including 
both formalin-fixed and paraffin-embedded (FFPE) tumor tissues, 
rather than any other kinds of specimens, eg. serum;

(4) providing information on survival results, such as overall 
survival (OS), disease-specific survival (DSS), disease-free survival 
(DFS) and metastasis-free survival (MFS). Articles were considered 
ineligible if they met any item of the following criteria: (1) articles not 
about humans; (2) review articles without original data; (3) duplicated 
articles; (4) articles without key information such as Kaplan-Meier 
curves, hazard ratio (HR) with its 95% confidence interval (CI), or 
any available data that could be used to calculate HR with its 95% CI. 
With the help of these inclusion criteria, the title and abstract of all 
the articles were evaluated on relevance. From the selected articles, the 
full texts were reviewed, followed by a decision on their eligibility for 
inclusion.

Data extraction

Two investigators (DW Sun and YY Zhang) reviewed each included 
study independently, and controversial problems were resolved by a 
meeting called by the third investigator (GY Lv). Data tables were made 
to extract all relevant datas, including the first author, publication 
year, country, patient number, age, cancer site, cancer stage, detecting 
methods and positive rate of IMP3 expression. In addition, the study 
endpoints such as OS, DSS, DFS and MFS, and the follow-up time were 
also included in the table.

The impact of IMP3 expression on OS, DSS, DFS and MFS was 
synthesized by hazard ratio (HR). If the HRs and their 95% CIs were 
given explicitly in the articles, we used crude ones. When these variables 
were not directly available, the total numbers of observed deaths/cancer 
related death/cancer related recurrences/ cancer metastasis and the 
numbers of samples in each group were extracted to calculateHR[8]. 

14 articles were initially identified as relevant: in 

English (n = 12), in Chinese (n = 2)

2 articles were excluded by title and abstract: not 

related (n = 1), review (n = 1)

12 full-text articles were assessed for further 

assessment

4 articles were excluded by full text: duplicate 

(n = 2), no surviving result (n = 1), and HR

with its 95% CI could be calculated (n = 1)

8 articles were included in final meta-analysis: all 

in English

Figure 1. Flowchart of searching relevant studies used in this meta-analysis.
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study sample size ranging from 106 to 622. All the studies investigated 
IMP3 expression by the method of immunohistochemistry (IHC). The 
cutoff values used for determining IMP3 expression were classified 
into 4 kinds. In more details, “percentage of staining cells” was used 
in 4 studies, “staining intensity” was used in 2 studies, “dark-brown 
cytoplasm staining” was used in 1 study, and “score system” was used in 
the remaining one. In regarding to study endpoints, 4 studies reported 
in form of OS, 4 studies reported in form of DSS, 4 studies reported 

Tract urothelial Carcinoma Collaboration from multiple countries 
including USA, France, Switzerland, Austria, Germany and Italy. In 
terms of cancer sites, 2 studies were based on kidney cancer, 2 studies 
were based on bladder cancer, 3 studies were based on prostate cancer, 
and the other study was based on upper tract urothelial carcinoma 
(UTUC) consisting of renal pelvis cancer, ureter cancer and ureter-
entero anastomosis cancer [19]. The included studies were published 
between 2006 and 2014, and the total number of patients was 2,219 with 

1st author (ref.) Year Country No. Mean or
median
age

Cancer
site

Cancer stage Detecting
methods

Cutoff values for
IMP3 expression

Positive
number
(%)

Treatments Study endpoints, 
HR with 95%
CI, Source

Median or 
mean
follow-up
(months)

Scores

Jiang Z [12] 2006 America 371 NA Kidney I-III (AJCC) IHC Staining cells > 
30%

54 (14.6) Radical 
resection

OS(M), 4.01 
(2.66-6.05), Direct
MFS(M), 5.84 
(3.60-9.49), Direct

63 (1-174) 7

Sitnikova L [13] 2008 America 214 68.7±12.0 Bladder Ta-T1 (AJCC) IHC Dark-brown 
cytoplasm
staining

42 (19.6) Multiple 
therapies

DFS(M), 2.82 
(1.18-6.71), Direct

35 (3-125) 8

Ikenberg K [14] 2010 Switzerland 425 NA Prostate T2-T4 IHC Staining intensity 
≥ +

354 (83.3) Radical 
resection

DFS(U), 1.18
(0.84-1.65), Data

NA (0-167) 7

Chromecki TF [15] 2012 America 232 62.6 Prostate Localized IHC Staining cells ≥ 
10%

42 (18.10) Radical 
resection

DFS(M), 1.28 
(0.63-2.59), Direct

69.0 (4.3-113.4) 7

Szarvas T [16] 2012 Germany 106 NA Bladder Ta-T4 IHC Score > 8 17 (16.0) Surgical 
resection

OS(M), 1.82 
(1.00-3.30), Direct
DSS(M), 2.22 
(1.19-4.14), Direct
MFS(M), 2.42
 (0.96-6.09), Direct

15 (NA-139) 6

Park JY [17] 2014 Korea 148 56.2±11.6 Kidney T1-T4 (AJCC) IHC Staining cells 
> 5%

43 (29.1) Radical 
resection

MFS(M), 3.12 
(1.93-5.05), Data
DSS(M), 1.42 
(1.16-15.04), Direct

55.5 (0-227) 8

Szarvas T [18] 2014 Germany 101 NA Prostate Localized IHC Staining cells ≥ 
10%

15 (15.0) Radical 
resection

OS(M), 1.09 
(0.45-2.62), Direct
DSS(M), 2.06 
(0.73-5.78), Direct

155 (NA-212) 7

Lee DJ [19] 2014 Several
countries

622 69 (63-76) UUT Nonmetastatic IHC Staining intensity 
≥ +

76 (12.2) Multiple 
therapies

OS(M), 2.07 
(1.45-2.95), Direct
DSS(M), 2.15 
(1.42-3.26), Direct
DFS(M), 1.87 
(1.26-2.78), Direct

27 (12-53) 6

Abrreviations: No.: study patient number; NA: not available; UUT: upper urothelial tract (consisting of renal pelvis, ureter and ureter-entero anastomosis); IHC: immunohistochemistry; 
OS: overall survival; MFS: metastasis-free survival; DSS: disease-specific survival; DFS: disease-free survival; M: multivariate analysis; U: univariate analysis; HR: hazard ratio; CI: 
confidence interval

Table 1. Characteristics of included studies in this meta-analysis.

Categories for 
survival results

No. of
studies

No. of
patients

Effect
model

HR (95% CI) P Value Heterogeneity
X2 I2 (%) P-Value

OS 4 1,200 Random 2.19 (1.35-3.55) 0.001 * 3.18 71.6 0.014
Kidney cancer + UC 3 1,099 Random 2.52 (1.55-4.10) 0.000 * 3.72 72.3 0.027
Prostate cancer 1 101 NA 1.09 (0.45-2.63) 0.848 0.19 NA NA
DSS 4 977 Fixed 2.10 (1.53-2.89) 0.000 * 4.59 0.0 0.940
Kidney cancer + UC 3 745 Fixed 2.11 (1.51-2.95) 0.000 * 4.38 0.0 0.819
Prostate cancer 1 232 NA 2.06 (0.73-5.78) 0.171 1.37 NA NA
DFS 4 1,493 Fixed 1.49 (1.18-1.87) 0.001 * 3.34 43.9 0.148
UC 2 836 Fixed 2.01 (1.40-2.88) 0.000 * 3.79 0.0 0.399
Prostate cancer 2 657 Fixed 1.20 (0.88-1.62) 0.245 1.16 0.0 0.839
MFS 3 625 Random 3.80 (2.27-6.34) 0.000 * 5.10 55.6 0.105
Kidney cancer + UC 3 625 Random 3.80 (2.27-6.34) 0.000 * 5.10 55.6 0.105

Abrreviations: No.: number; HR: hazard ratio; CI: confidence interval; NA: not available; OS: overall survival; DSS: disease-specific survival; DFS: disease-free survival; MFS: metastasis-
free survival; UC: urothelial cancer (consist of renal pelvis cancer, ureter cancer or/and bladder cancer); *, P<0.05

Table 2.  Subgroup meta-analysis for the association between IMP3 expression and prognosis in patients with urological cancers according to cancer sites.
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in form of DFS, and 3 studies reported in form of MFS. Obviously, 
these four kinds of study endpoints overlapped with each other in some 
studies. According to the NOS criteria, all of the 8 included studies got 
a score ≥6, indicating high quality of included studies.

Meta-analysis for the association of IMP3 expression with 
OS, DSS, DFS and MFS

Firstly, there were 4 studies with a total of 1,200 patients providing 
survival result in form of OS. Since the heterogeneity was significant 
(I2=71.6%, P=0.014), a random-effect model was used to calculate 
the pooled HR of 2.19 (95% CI: 1.35-3.55, P=0.001). The result above 
showed that IMP3 expression was significantly associated with poor 
OS, indicating IMP3 expression was an indicator of poor survival rate 
in patients with urological cancers (Figure 2a). Secondly, there were 4 
studies with a total number of 977 patients providing survival result 
in form of DSS. There was no significant heterogeneity (I2=0.0%, 
P=0.940), so a fixed-effect model was used to calculate the pooled HR 
of 2.49 (95% CI: 1.73-3.57, P=0.000). This result showed that IMP3 
expression was also significant associated with poor DSS, indicating 
IMP3 expression was also an indicator of poor disease-specific 
survival rate in patients with urological cancers (Figure 2b). Thirdly, 
there were 4 studies with a total number of 1,493 patients providing 
survival result in form of DFS. There was no significant heterogeneity 
(I2=43.9%, P=0.148), so a fixed-effect model was used to calculate the 
pooled HR of 1.49 (95% CI: 1.18-1.87, P=0.001). This result showed 
that IMP3 expression was significantly associated with poor DFS, 
indicating IMP3 expression was an indicator of high recurrence rate 
in patients with urological cancers (Figure 2c). Finally, there were 3 
studies with a total number of 625 patients providing survival result 
in form of MFS. Since the heterogeneity was significant (I2=55.6%, 
P=0.105), a random-effect model was used to calculate the pooled HR 
of 3.80 (95% CI: 2.27-6.34, P=0.000). This result showed that IMP3 
expression was also significantly associated with poor MFS, indicating 
IMP3 expression was an indicator of tumor metastasis in patients with 
urological cancers (Figure 2d).

Subgroup meta-analysis for the association of IMP3 
expression with OS, DSS, DFS and MFS

According to the cancer sites (not prostate cancer vs. prostate 
cancer) we conducted subgroup meta-analysis for the association 
between IMP3 expression and prognosis in patients with urological 
cancers (Table 2). Subgroup meta-analysis results showed that IMP3 
expression was significantly correlated with poorer prognosis in 
patients with kidney cancer or urothelial cancer in terms of OS (HR 
2.52; 95% CI 1.55-4.10; P=0.000; Random-effect model), DSS (HR 2.11; 
95% CI 1.51-2.95; P=0.000; Fixed-effect model), DFS (HR 2.01; 95% 
CI 1.40-2.88; P=0.001; Fixed-effect model) and MFS (HR 3.80; 95% 
CI 2.27-6.34; P=0.000;Random-effect model). On the contrary, this 
significant association was not found in patients with prostate cancer in 
terms of OS (HR 1.09; 95% CI 0.45-2.62; P=0.848; Model unavailable), 
DSS (HR 2.06; 95% CI 0.73-5.80; P=0.171; Model unavailable), and 
DFS (HR 1.20; 95% CI 0.88-1.62; P=0.245; Fixed-effect model).

Publication bias

In this meta-analysis, both Begg’s and Egger’s P value tests were 
used to examine the publication bias. However, no publication bias 
was observed among studies with OS (P=0.734, 0.450), DSS (P=1.000, 
0.183), DFS (P=0.308, 0.492) or MFS (P=1.000, 0.652). Besides, the 
Begg’s funnel plot shapes showed that included studies did not exhibit 
apparent asymmetry (Figure 3 a-d).

A

B

C

D

Figure 2. Forest plots of hazard ratio (HR) with 95% confidence interval (CI) for the 
association of IMP3 with overall survival (OS) (A), disease-specific survival (DSS) (B), 
disease-free survival (DFS) (C), and metastasis-free survival (MFS) (D) in patients with 
urological cancer
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Figure 3. Begg’s funnel plots for the association of IMP3 with overall survival (OS) (A), 
disease-specific survival (DSS) (B), disease-free survival (DFS) (C) and metastasis-free 
survival (MFS) (D) in patients with urological cancers.

Discussion
Nowadays, the prognosis of patients with urological cancers 

has improved with the advances in treatment modalities such as 
sipulencel-T based immunotherapy and molecular targeted therapy, 
but there are still a subset of patients deaths within few months after 
treatments due to the rapid progress of disease [20]. Therefore, it 
is essential to identify biomarkers that can predict prognosis and 
metastasis of individual patients with urological cancers.

MP3, a oncofetal protein, is expressed mainly during embryonic 
development and is epigenetically silenced soon after birth, with little 
or no detectable protein in normal adult tissues [21]. Recently, IMP3 
is reported to be highly expressed in various types of cancer but is not 
expressed in adjacent benign tissues, and it is associated with tumor 
aggressiveness as well as poor prognosis [7, 21]. As far as we know, 
IMP3 can promote cell proliferation and promote cell survival by 
inhibiting translation of insulin-like growth factor II (IGF-II) mRNA, 
eg. studies using human K562 leukemia cells as a model revealed that 
knockdown of IMP3 markedly inhibited cell proliferation and increased 
cell apoptosis [22, 23]. In addition, IMP3 can promote cell adhesion 
and invasion by regulation of mRNAs encoding extracellular matrix 
and adhesion proteins during development and cancer formation [24]. 
What’s more, IMP3 can promote the proliferation of human cancer 
cells by binding the mRNAs of cyclins D1, D3 and G1 (CCND1, 
D3 and G1), eg. absence of IMP3 dramatically reduced the levels of 
CCND, D3 and G1 proteins, as a result the cells accumulate in the G1 
phase of the cell cycle [25]. Thus, IMP3 abundance correlates with 
tumor aggressiveness and poor prognosis in malignancies. Here, we 
first evaluated the correlation of IMP3 expression with the prognosis 
in patients with urological cancers including kidney cancer, urothelial 
cancer and prostate cancer by meta-analysis.

In this meta-analysis, we included 8 studies with a total of 2,219 
patients with urological cancers including kidney cancer, urothelial 
cancer and prostate cancer. The pooled results showed that IMP3 
expression was a indicator of poor prognosis in terms of OS (HR 2.19; 
95% CI 1.35-3.55; P=0.001), DSS (HR 2.49; 95% CI 1.73-3.57; P=0.000), 
DFS (HR 1.49; 95% CI; 1.18-1.87; P=0.001) and MFS (HR 3.80; 95% 
CI 2.27-6.34; P=0.000) in patients with urological cancers. Subgroup 
analyses showed that IMP3 expression was significantly correlated 
with poor prognosis in patients with kidney cancer or urothelial cancer 
in terms of OS (HR 2.52; 95% CI 1.55-4.10; P<0.05), DSS (HR 2.11; 
95% CI 1.51-2.95; P<0.05), DFS (HR 2.01; 95% CI 1.40-2.88; P<0.05) 
and MFS (HR 3.80; 95% CI 2.27-6.34; P<0.05), which suggested that 
IMP3 could serve as an indicator of poor overall survival rate, poor 
disease-specific survival rate, high recurrence rate and high tumor 
metastasis rate respectively. However, this association was not found 
in patients with prostate cancer regarding the forms (OS, HR 2.52, 
95% CI 1.55-4.10, P>0.05; DSS, HR 2.06, 95% CI 0.73-5.80, P>0.05; 
DFS, HR 1.20, 95% CI 0.88-1.62, P>0.05). In contrast, a previous study 
with 94 localized prostate cancer patients identified high IMP3 serum 
concentration (median as cutoff at 20ng/ml) as an independent risk-
factor for cancer specific death in both preoperative (HR 4.99; 95% CI 
1.05-23.72, P=0.043) and postoperative (HR 3.86; 95%

CI 1.06-14.04, P=0.040) models [18]. In addition to the prognostic 
value of IMP3 in urological cancers, many previous studies have 
shown that IMP3 expression was significantly associated with 
clinicopathological features such as advanced TNM stage, poor tumor 
differentiation, and adjacent organ invasion in patients with urological 
cancers [12,13,15]. Therefore, we speculate that IMP3 expression could 
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serve as an indicator of prognosis and even may be a potential target 
for treatment in patients with kidney cancer or urothelial cancer, but 
further prospective studies are needed to investigate the prognostic role 
of IMP3 expression in patients with prostate cancer.

However, some limitations of this meta-analysis should be 
addressed here. The primary concern is that the number of included 
studies is a little small especially in the subgroup meta-analysis by 
cancer sites, though the number of patients in most subgroups is more 
than 600 except two subgroups in which the number of patients are 
101 and 232 relatively. Secondly, heterogeneity was found in the main 
meta-analysis with OS and MFS. Unfortunately, we only conducted 
subgroup meta-analysis by cancer sites (not prostate cancer vs. prostate 
cancer) rather than other important clinical factors such as TNM 
stage or follow-up periods due to insufficient datas. Besides, the cutoff 
values for determining IMP3 expression were so diverse that this may 
account for the heterogeneity in some extent. Thirdly, only the studies 
written in English were included in this meta-analysis though we did 
not set language limitation in the part of inclusion criteria. Finally, the 
mechanism that IMP3 promotes tumor progression remains poorly 
understood until now despite its relatively well-established prognostic 
value in multiple cancers. Based on these limitations above, the results 
from our meta-analysis should be interpreted with caution before the 
application of IMP3 in clinic extensively.

In conclusion, we showed that IMP3 expression was closely 
correlated with poor OS, poor DSS, poor DFS, and poor MFS in patients 
with kidney cancer or urothelial cancer. Therefore, IMP3 can serve as 
an indicator of poor prognosis as well as a potential novel target for 
treatment in patients with these cancers above. As our study has some 
limitations, more adequately and well-designed prospective studies 
especially with better methodology for IMP3 expression assessment 
are required to clarify the prognostic significance of IMP3 expression 
in patients with urological cancers especially in prostate cancer.
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