
Page 1/14

In�ammatory Bowel Disease and the Risk of
Prostate Cancer: A Meta-analysis of Cohort Studies
Wen-Qing Lian  (  742808925@qq.com )

Zhongshan A�liated Hospital of Sun Yat-sen University
Hong-Xing Huang 

Zhongshan A�liated Hospital of Sun Yat-sen University
Fa-Jiang Li 

Zhongshan A�liated Hospital of Sun Yat-sen University
Liang-Hua Chen 

The Thirs A�liated Hospital of Southern Medical University

Research article

Keywords: In�ammatory bowel disease, prostate cancer, meta-analysis, Crohn’s disease, ulcerative colitis

Posted Date: August 30th, 2019

DOI: https://doi.org/10.21203/rs.2.13761/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.2.13761/v1
mailto:742808925@qq.com
https://doi.org/10.21203/rs.2.13761/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/14

Abstract
Purpose This meta-analysis aims to assess the prostate cancer risk in patients with in�ammatory bowel
disease (IBD).

Methods A systematic search was conducted on PubMed, EMBASE, and the Cochrane Library databases
for eligible studies published before April 2019. Pooled relative ratios (RRs) and 95% con�dence intervals
(CIs) were estimated to evaluate the relationship between history of IBD and prostate cancer risk.

Results Fourteen publications involving thirteen cohort studies were eligible. The meta-analysis showed
that IBD markedly elevated risk of prostate cancer (RR 1.36, 95% CI 1.11-1.67). Subgroup analysis by
subtype of IBD showed that ulcerative colitis was associated with a statistically signi�cant increase in
risk of prostate cancer (RR 1.30, 95%CI 1.09-1.55), while Crohn's disease was not (RR 1.09, 95%CI 0.90-
1.34).

Conclusion The present meta-analysis indicates that IBD increases the risk of prostate cancer, particularly
in ulcerative colitis men. More prospective cohort studies are required to con�rm our �ndings.

Introduction
Prostate cancer (PCa) is the second most frequently diagnosed malignancy and the �fth leading cause of
cancer deaths worldwide. There will be an estimated 1276106 new cases and 358989 newly related
deaths assigned to PCa in 2018 [1]. It is important to identify effective methods for preventing or at least
early detecting PCa. However, the development of PCa is complex and its exact etiology remains unclear.
Several risk factors associated with PCa include age, race, lifestyle, and family history. Epidemiologic
researchers also have noted the in�uence of chronic in�ammation on PCa [2–4].

In�ammatory bowel disease (IBD), including Crohn’s disease (CD) and ulcerative colitis (UC), is
characterized by chronic relapsing in�ammatory condition of the gastrointestinal tract [5]. Earlier
population-based studies and meta-analyses demonstrate that patients suffering from IBD are at an
increased risk of intestinal and extraintestinal cancers [6]. Although there are quite a lot of epidemiologic
studies trying to clarify the association between risk of PCa and history of IBD, the conclusions are still
inconsistent [7–21]. We thereby performed this meta-analysis to comprehensively assess the association
between them.

Methods

Search strategy
Our meta-analysis was conducted according to the PRISMA guidelines (Additional �le 1: Data S1) [22]
and MOOSE guidelines [23]. We searched in PubMed, EMBASE, and Cochrane Library databases to
identify potentially eligible papers published before April 2019. The search terms were as follows:
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(in�ammatory bowel disease OR IBD OR ulcerative proctocolitis OR ulcerative colitis OR Crohn’s disease)
and (prostate cancer OR prostatic neoplasms OR prostatic cancer OR prostate neoplasms OR
extraintestinal cancer OR extracolonic cancer). The cited references of reviews and the retrieved papers
were also screened for additional relevant studies.

Study selection
All included studies had to ful�ll the following criteria: (1) use a cohort study design; (2) assess the
association between IBD and risk of PCa; (3) provide risk estimates with corresponding 95% con�dence
interval (CIs), or su�cient information to calculate these. When multiple reports from overlapping study
cohort were published, the most recent or complete one was considered.

Data extraction
Two trained investigators independently reviewed and collected the following characteristics from each
included study: author, publication year, country, study design, study population, study period,
mean/median follow-up time, number of IBD case, and subtype of IBD. Newcastle-Ottawa scale (NOS)
was applied to evaluate the quality of the cohort studies [24]. Studies given NOS scores of 0–4, 5–6, and
7–9 were considered be of low, moderate, and high quality, respectively. The con�icting opinions were
settled by discussing with the third reviewer.

Statistical analysis
We used the relative risk (RR) estimates with 95% CI to assess the association between IBD and risk of
PCa. Standardized incidence ratios and hazard ratios were directly considered as RRs because PCa
incidence was low. In certain studies, risk estimates were strati�ed based on subtype of IBD, and risk of
the IBD group was not provided. We calculated the summary RRs by the inverse-variance method. Inter-
study heterogeneity was examined by Cochrane’s Q and the I2 statistic. P>0.1 and I2<50% indicated an
acceptable level of heterogeneity, and a �xed-effects model was applied. P<0.1 suggested the variation
was signi�cantly heterogeneous and a random-effects model was adopted. To explore the sources of
heterogeneity across studies, subgroup analyses were conducted according to IBD type, region, and
publication date. In addition, sensitivity analyses were performed to test the robustness of the pooled
results by sequentially removing each single study. Publication bias was carried out by Begg’s funnel plot,
further con�rmed by Begg’s adjusted rank correlation test and Egger’s linear regression test [25, 26]. p <
0.05 was considered statistically signi�cant. Meta-analyses were done with STATA 12.0 software (College
Station, TX).

Results
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Literature search
The search strategy generated 1249 potentially relevant articles from electronic databases (Fig 1). We
excluded 1217 studies after screening the title and abstract of each study. We further assessed the
remaining 32 potentially eligible articles by full-text review. Finally, a total of 14 articles [7, 9–21],
comprising 13 cohort studies, ful�lled the prede�ned inclusion criteria and were eventually selected.

Study characteristics
The main characteristics of the 13 included studies are summarized in Table 1. These studies were
published between 1991 and 2019. Among them,11 retrospective population-based cohort studies [7, 10,
11, 13–21], 1 retrospective hospital-based cohort study [9] and 1 prospective population-based cohort
study [12]. Eight studies were conducted in Europe, three in North America and two in Asia. The numbers
of IBD patients in each study ranged from 756 to 49394, comprising 210160 IBD cases. The quality
scores in all cohorts were 6 or more stars.

Meta-analysis results
The pooled analyses demonstrated that IBD signi�cantly elevated risk of prostate cancer (RR 1.36, 95% CI
1.11–1.67, Q = 117.37, Pheterogeneity = 0.003, I2 = 89.8%) (Fig 2). Further subgroup analysis was carried out
according to IBD type, study location, and publication date (Table 2). The results showed the increased
risk of PCa was associated with UC (RR 1.30, 95%CI 1.09–1.55) but not CD (RR 1.09, 95%CI 0.90–1.34).
IBD showed a statistically signi�cant association with PCa risk among studies conducted in Asia (RR
3.02, 95%CI 2.24–4.48), however, no signi�cant association was noted among studies conducted in
Europe (RR 1.16, 95%CI 0.99–1.36) or Northern America (RR 1.56, 95%CI 0.55–4.42). In addition, we
conducted subgroup analyses by publication year, using 2010 as the cutoff. We observed a positive
association between IBD and risk of PCa in the cohort studies published after 2010 (RR 1.53, 95%CI
1.14–2.07) but no signi�cant association was noted among studies published before 2010 (RR 1.11,
95%CI 0.91–1.35).

Sensitivity analysis
In the sensitivity analysis, none of the studies considerably in�uenced the pooled estimates were
observed in the meta-analysis, suggesting that our conclusion was robust.

Publication bias
Begg’s funnel plot (Fig 3), together with the Begg’s and Egger’s test (PBegg’s = 0.669, PEgger’s = 0.362), did
not suggest any evidence of publication bias.
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Discussion
Previously, a meta-analysis conducted by Pedersen et al. included eight population-based cohort studies
and found that patients suffering from UC were at elevated risk of liver-biliary cancer, and that patients
suffering from CD were at elevated risk of upper gastrointestinal tract, lung, urinary tract and skin cancer.
However, their pooled results did not demonstrate a relationship between the history of IBD and the risk of
PCa, neither among patients with UC nor with CD [6]. In our present meta-analysis, thirteen cohort studies
comprising 210160 patients with IBD were included. Our results showed that IBD signi�cantly increased
risk of PCa. Even though a greater heterogeneity was observed in studies, sensitivity analysis showed the
robustness of our conclusion.

In subgroup analyses, we �rstly explored the association between IBD and PCa by the subtype of IBD. We
found that UC signi�cantly increased risk of PCa, while CD was not. The discrepancy is possibly due to
the different areas affected in the gastrointestinal tract between UC and CD. CD may involve any area of
the gastrointestinal tract, from mouth to anus, even though most of lesions start in the end of the small
bowel (the ileum) and the beginning of the colon. UC, however, is limited to the colon and the rectum.
Patients with UC usually present with diarrhea mixed with blood and are more likely to have digital rectal
examinations, which may promote the �nding of PCa. We also performed subgroup analyses by
geographic location to explore the in�uence of different areas. The results showed that IBD signi�cantly
increased risk of PCa among studies conducted in Asia, but no signi�cant relationship was noted among
studies conducted in Europe or Northern America. This �nding indicated that geographic distribution may
play roles in the carcinogenesis of PCa for IBD patients.

In recent years, the immunosuppressant drugs have been widely administered to IBD patients. But several
studies revealed that long-term immunosuppressive use may contribute to the development of cancer [27,
28]. Due to the large span of study period and absence of su�cient information, we failed to explore the
in�uence of medications use on our conclusion. Therefore, we conducted subgroup analyses by
publication year. We observed a positive association between IBD and risk of PCa in the cohort studies
published after 2010 but the association was insigni�cant among studies published before 2010. The
discrepancy may somewhat due to the medications use mentioned above. Therefore, further studies on
this issue are needed.

Potential biological mechanisms linked IBD to PCa remain unclear. But several reasonable explanations
have been proposed. IBD exerts a local or systemic in�ammatory environment, which cause chronic
prostatic in�ammation and contribute to prostate carcinogenesis [29]. As the longer duration of the
chronic in�ammation persists, there is an increasing risk of cancer development [30]. Furthermore,
immunosuppression therapy for IBD will mitigate the autoimmune activity and cause lymphoproliferative
disorder [31]. Immunosuppressant medications also may decrease tumor surveillance, impaired ability to
�ght chronic infections, and direct DNA damage, which is related to the development of extraintestinal
cancer [27, 28]. Additionally, patients suffering from IBD trend to seek for help from healthcare providers
frequently and are more likely to have prostate-speci�c antigen and digital rectal examinations, which

http://www.baidu.com/link?url=_KQpEfZQAqtzcAed1X3XLDoJ5OlJ6M3xJCeGZtt4z0cVonR15ubf3vg9OvJnbrqAW4SJuAsdvqnUXsacdH0YMBBiJmYJSTZKKoOdG1DJ4ca
https://en.wikipedia.org/wiki/Diarrhea
https://en.wikipedia.org/wiki/Blood
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may promote the �nding of PCa [32]. Last but not least, IBD has common susceptibility alleles with PCa,
such as folate hydrolase 1 (FOLH1) / prostate-speci�c membrane antigen (PSMA) [9, 33, 34].

There are several limitations needed to be concern in our meta-analysis. First, the heterogeneity was
signi�cant, although we used a random effect model and conducted subgroup analysis to lessen them
partially. Secondly, most studies were retrospective cohort design, which could bring recall bias. Thirdly,
although most of included studies had performed adjustment for some confounders, we could not rule
out the possibility that other unidenti�ed or unmeasured factors, such as the use of medications, could
affect the association. Finally, we fail to clarify the in�uence of IBD disease duration on risk of PCa
without enough data.

Conclusions
Our analysis suggests the risk of PCa is signi�cantly increased among IBD patients, particularly among
UC males. Physicians should be cognizant of the relationship and suggest a regular PCa screening when
treating men with IBD. However, the possibility that the association may be in�uenced by bias or
confounding variables. More prospective cohort studies are required to con�rm our �ndings. The
mechanisms responsible for this association also warrant to be clari�ed.

Abbreviations
PCa: prostate cancer; IBD: in�ammatory bowel disease; CD: Crohn’s disease; UC: ulcerative colitis; CI:
con�dence interval; NOS: Newcastle-Ottawa scale; RR: relative risk; FOLH1: folate hydrolase 1; PSMA:
prostate-speci�c membrane antigen.
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Tables

Table 1. Characteristics of the cohort studies included in the meta-analysis
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Authors Year Country Design Study
population Study

period

Follow-up (yr)* No. of IBD

case

IBD type Quality

Loo SY [7] 2019Canada Retrospective PB 1998-2015 8 35985 IBD/UC/CD 8

Burns JA [9] 2018USA Retrospective HB 1996-2017 case6.5/control4.71033 IBD 8

So J [10] 2017China Retrospective PB 1990-2016 CD8/UC10 2621 UC/CD 8

Jung YS [11] 2017Korea Retrospective PB 2011-2014 CD2.14/UC2.20 15291 UC/CD 8

Hovde Ø [12] 2017Norway Prospective PB 1990-2014 21 756 UC/CD 7

Wilson JC [13] 2016UK Retrospective PB 1995-2012 6.4 19647 IBD/UC/CD 8

Kappelman MD

[14]

2014Denmark Retrospective PB 1978-2010 CD7.6 /UC 7.8 48908 UC/CD 8

Jussila A [15] 2013Finland Retrospective PB 1987-2010 10.8 21964 UC 8

Jess T [16] 2013Denmark Retrospective PB 1978-2010 15 2211 UC/CD 8

Hemminki K

[17,18]

2008Sweden Retrospective PB 1964-2004 NR 49394 UC/CD 7

Bernstein CN [19] 2001Canada Retrospective PB 1984-1997 NR 6027 IBD/UC/CD 7

Karlén P [20] 1999Sweden Retrospective PB 1955-1984 16.5 1547 UC 7

Ekbom A [21] 1991Sweden Retrospective PB 1965-1983 NR 4776 IBD/UC/CD 6

Abbreviations: PB, population-based; HB, hospital-based; CD, Crohn's disease; UC, ulcerative colitis; IBD,

in�ammatory bowel disease; NR, not reported.

*Mean or mean duration of follow-up.

Table 2. Overall and subgroup analyses of the association between in�ammatory bowel disease and the

risk of prostate cancer
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        Study heterogeneity

Subgroup   Studies, n OR (95% CI) Q P I2,%

Overall   13 1.36 (1.11-1.67) 117.37 0.003 89.8

IBD type UC 11 1.30 (1.09-1.55) 32.98 0.004 69.7

  CD 4 1.09 (0.90-1.34) 28.47 0.377 68.4

Geographic region Europe 8 1.16 (0.99-1.36) 32.40 0.071 78.4

  North America 3 1.56 (0.55-4.42) 62.13 0.404 96.8

  Asia 2 3.02 (2.24-4.48) 0.48 0.001 0

Publication year ≥ 2010 9 1.53 (1.14-2.07) 111.20 0.005 92.8

  < 2010 4 1.11 (0.91-1.35) 4.41 0.303 31.9

 

 

 

 

Figures
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Figure 1

Flowchart of literature search and study selection
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Figure 2

Forest plot for in�ammatory bowel disease and risk of prostate cancer
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Figure 3

Begg’s funnel plot of in�ammatory bowel disease and prostate cancer risk
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