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Abstract

BACKGROUND

Inflammatory bowel disease (IBD) patients with post-inflammatory polyps (PIPs)
may carry an increased risk of colorectal neoplasia (CRN) including dysplasia and
cancer. Current guidelines recommend active colonoscopy follow-up for these
patients. However, the evidence for guidelines is still poor. In addition, some
recent high-quality reports present a different view, which challenges the current
guidelines. We hypothesize that IBD patients with PIPs are at increased risk of
CRN.

AIM
To evaluate the risk of CRN in IBD patients with and without PIPs.

METHODS

A systematic search of PubMed, Embase, Cochrane Library, and Web of Science
was performed to identify studies that compared the risk of CRN in IBD patients
with and without PIPs. In addition, we screened the reference lists and citation
indices of the included studies. Quality assessment was performed using the
Newcastle-Ottawa Scale. Pooled odds ratio (OR) was calculated using the
random-effects model to explore the final pooled effect size of the included
studies and determine whether PIPs increase the risk of CRN. Sensitivity analysis,
subgroup analysis, and assessment of publication bias were performed to examine
the sources of heterogeneity.
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RESULTS

Twelve studies with 5819 IBD patients, including 1281 (22.01%) with PIPs, were
considered eligible for this meta-analysis. We found that IBD patients with PIPs
were at an increased risk of CRN as compared to those without PIPs [OR 2.01;
95% confidence interval (CI): 1.43-2.83]. The results were similar when colorectal
cancer was used as the study endpoint (OR 2.57; 95%CI: 1.69-3.91). Furthermore,
the risk of CRN was still increased (OR 1.80; 95%CI: 1.12-2.91) when restricted to
ulcerative colitis patients. Heterogeneity was high among the included studies (I?
= 75%). Subgroup analysis revealed that the high heterogeneity was due to the
study design. Sensitivity analysis showed that the main statistical outcomes did
not essentially change after excluding any one of the included studies. No
significant publication bias was found in the funnel plots.

CONCLUSION

IBD patients with PIPs have an increased risk of CRN as compared with those
without PIPs, which support the current guidelines. However, a high-quality
randomized controlled trial is warranted.

Key Words: Colorectal neoplasia; Inflammatory bowel disease; Ulcerative colitis; Post-
inflammatory polyps; Pseudopolyps; Meta-analysis

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Inflammatory bowel disease (IBD) patients with post-inflammatory polyps
(PIPs) may carry an increased risk of colorectal neoplasia (CRN). Current guidelines
recommend active colonoscopy follow-up for these patients. However, the evidence is
still poor. We found that IBD patients with PIPs have a higher risk of CRN than those
without PIPs. The results were similar when colorectal cancer was used as the endpoint
of the study. Our findings not only confirm the viewpoint of the guidelines, but may
also improve the degree of evidence. We expect that our study will provide a reference
for the development of surveillance strategies for IBD patients.

Citation: He DG, Chen XJ, Huang JN, Chen JG, Lv MY, Huang TZ, Lan P, He XS. Increased
risk of colorectal neoplasia in inflammatory bowel disease patients with post-inflammatory
polyps: A systematic review and meta-analysis. World J Gastrointest Oncol 2022; 14(1): 348-
361

URL: https://www.wjgnet.com/1948-5204/full/v14/i1/348.htm

DOI: https://dx.doi.org/10.4251/wjgo.v14.i11.348

INTRODUCTION

Post-inflammatory polyps (PIPs), commonly known as pseudopolyps in the past, are
islets of mucosa that develop after severe ulceration and disruption of mucosal
integrity in the setting of chronic inflammation, such as inflammatory bowel disease
(IBD)[1-3]. PIPs can be classified into four pathologic types: (1) Ragged mucosal
remnant; (2) Granulation tissue polyps; (3) Mixed polyps; and (4) “hyperplastic-
adenomatous” polyps[1,4-6]. Whether different types of PIPs lead to the same risk of
colorectal neoplasia (CRN) in IBD patients awaits further study. The prevalence of
PIPs in IBD patients was reported to range from 10% to 40%[7-24]. This discrepancy
may be due to the differences in diagnostic criteria, study year, and study population.
PIPs are found more often in ulcerative colitis (UC) than in Crohn’s disease (CD)[25],
and can be even 2-fold more in some studies[6,13]. In addition, the incidence can
increase with the extent and duration of colitis[9,10,16,26].

Colorectal cancer (CRC) is a serious complication in long-standing IBD and
significantly increases the mortality rate due to this disease. Guidelines for Colorectal
Cancer Screening and Surveillance in Moderate and High-Risk Groups (update from
2002)[27] recommend surveillance intervals among IBD patients according to risk
stratification. Several risk factors such as duration and severity of disease, young age
at IBD diagnosis, family history of CRC, whether accompanied by primary sclerosing
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cholangitis and stricture, categorize IBD patients into low-, medium-, and high-risk
groups. Patients with PIPs are included in the medium-risk group and colonoscopy is
recommended every three years. Similarly, the AGA technical review on the diagnosis
and management of CRN in IBD[28] recommend that patients with multiple inflam-
matory pseudopolyps should undergo more frequent colonoscopy surveillance.

Both guidelines recommend the presence of PIPs as a risk factor for CRC in IBD
patients. However, the literature cited in the guidelines comes from small case-control
studies, indicating an insufficient level of evidence[14,29]. In addition, different
opinions have been raised in some recent high-quality literature[30-32]. To compre-
hensively assess the impact of the presence of PIPs, we aimed to conduct a meta-
analysis to quantify the impact of co-existing PIPs on the risk of CRN in IBD patients.
We hypothesized that IBD patients with PIPs had an increased risk of CRN.

MATERIALS AND METHODS

Our study followed PICOS principles and was performed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement[33].

Search strategy

A systematic literature search strategy was designed to determine all published or
unpublished studies comparing the risk of CRN in IBD patients with and without
PIPs. A comprehensive literature search of the following databases was conducted:
PubMed, Embase, Cochrane Library, and Web of Science (English literature only, each
from inception to October 22, 2020). We used medical subject headings and all free
texts to retrieve the following keywords: ‘ulcerative colitis’, ‘crohn’s disease’, ‘inflam-
matory bowel disease’, “post-inflammatory polyps’, ‘colorectal neoplasms’, ‘colonic
neoplasms’, ‘rectal neoplasms’ and “dysplasia’. All searches were performed separately
by two researchers strictly following our pre-designed search strategy. After
consulting with the senior investigators (He XS and Lan P) regarding queries, we
reached an agreement for the retrieval results. Also, citations from each article on the
topic were manually searched for other potentially eligible studies.

Study selection

According to the inclusion and exclusion criteria, two investigators (He DG and Chen
XJ) independently reviewed all the searched literature and resolved any discrepancies
through discussion to reach a consensus. Studies meeting the following criteria were
included: (1) A comparison of IBD patients with and without PIPs, with CRN as the
endpoint; (2) A detailed number of IBD patients with and without PIPs, as well as the
number of CRN cases among these patients; and (3) For republished studies, we
included the most recent publications.

Studies were excluded if (1) They were review articles, case reports, letters, or
laboratory studies; (2) Important data of interest were missing; (3) Republished
literature; and (4) Not English literature. Twelve eligible studies were finally included
in our meta-analysis[14,29,31,32,34-41].

Data extraction

Raw data included in the study were extracted by two researchers (He DG and Huang
JN) according to our pre-designed data extraction form. After discussing the
deviations in detail with the senior investigator (He XS), we agreed on each study. The
information extracted from the article were: study author, published year, published
journal, study design, study type, surveillance period, sources of patients, race, age at
IBD diagnosis, IBD type, quantitative data on the number of IBD patients, and the
number IBD patients with concomitant PIPs, male gender and the presence of
neoplasia or cancer.

Outcome measures
The primary outcome of the current study was whether PIPs increased the risk of CRN

(including dysplasia and cancer) in IBD patients. The secondary outcome was whether
PIPs increased the risk of CRC in IBD patients.

Methodological quality assessment of the included studies
The quality of the included studies was assessed using the Newcastle-Ottawa Scale
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(NOS), designed specifically for non-randomized studies in meta-analysis[42]. The
included studies were evaluated based on population selection (4 options), compar-
ability (2 options), outcome of interest (cohort study) or determination of exposure
(case-control study) (3 options). One point was assigned for each option, for a total of 9
points (Supplementary Table 1). A high-quality study required a score of 7 or above.

Statistical analysis

The primary data extracted from the included studies were dichotomous variables.
The pooled odds ratio (OR) and 95% confidence interval (CI) were used to represent
the pooled effect size. Study heterogeneity was assessed by the Q test and the I?
statistic (which could quantify the level of heterogeneity). An I? value more than 50%
or P value less than 0.10 in the Q-test represented substantial heterogeneity. When
study heterogeneity was present (I > 50% or P < 0.10), the random-effects model was
used to assess the pooled effect, otherwise, the fixed-effects model was used. Subgroup
analysis was performed as stratified based on IBD subtype and study type. Publication
bias in the included studies was assessed by funnel plots. If potential biases were
detected, we performed further sensitivity analyses to assess the robustness of pooled
effect estimates and the likely impact of biases. We also performed a sensitivity
analysis to investigate the impact of each study on the overall risk estimate by omitting
one study in turn. A two-sided P value less than 0.05 was considered statistically
significant. All the statistics were analyzed by Review Manager 5.4 (Cochrane Collab-
oration, Oxford, UK) and STATA 15.1 (StataCorp, College Station, Texas, USA). The
statistical methods used in this study were reviewed by Ping Lan from the Department
of Colorectal Surgery, the Sixth Affiliated Hospital, Sun Yat-sen University.

RESULTS

Study selection

In the initial search, a total of 618 related articles were obtained according to the
research strategy. We also obtained 7 articles from the reference lists and citation
indices of the included studies[29,31,34,38,41,43,44]. Twenty articles[14,29-32,34-41,45-
51] that might be eligible for inclusion were reviewed. Among them, 12 articles met
our inclusion criteria (Figure 1)[14,29,31,32,34-41]. Five studies were excluded due to
duplication[45-49], 2 studies due to incomplete data of interest[30,50], and one due to
lack of a control group[51].

Study characteristics

The baseline characteristics of the included studies are described in Table 1. Overall,
the 12 included studies were published between 2004 and 2020. A total of 5819 IBD
patients, including 1821 (22.01%) IBD patients who also had PIPs, were identified. Of
these studies, 5 studies were cohort studies[31,32,34-36], 6 were case-control studies
[14,29,37,38,40,41] and one was a cross-sectional study[39]. One was a prospective
study[39] and the others were retrospective studies[14,29,31,32,34-38,40,41]. In
addition, 7 studies contained data that could be used to independently analyze UC
patients[14,29,34-37,39], one study contained data that could be used to independently
analyze CD patients[36], and in 5 studies we were unable to distinguish the data
between UC patients and CD patients[31,32,38,40,41]. In addition, all studies included
raw data with the endpoint as CRN, and 6 studies reported on the number of IBD
patients who developed CRC[29,31,34,36,38,41].

Quality assessment of the included studies

The quality of each study was evaluated separately using the NOS. The results showed
that the scores of the studies ranged from 5 to 9 points, and most scored 7 or above[14,
29,31,32,34,35,37,38,40,41]. Table 2 shows the NOS results for the included studies.

Quantitative summary (meta-analysis)

PIPs were associated with a higher risk of CRN in IBD patients (OR 2.01; 95%CI:
1.43-2.83) (Figure 2). When CRC was used as an endpoint, patients with PIPs had an
approximately 2.5-fold increased risk compared to those without PIPs (OR 2.57;
95%CI: 1.69-3.91) (Figure 3). When UC patients were analyzed separately, the pooled
OR was 1.80 (95%CI: 1.12-2.97), suggesting that the existence of PIPs was related to a
higher risk of CRN in UC patients (Figure 4). Limited data prevented us from
performing a meta-analysis in CD patients, but the study by Ma et al[36] indicated that
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Table 1 Characteristics of the included studies, n (%)

. . . . Sources of Age at IBD IBD IBD with/without ~Male gender
Ref. Magazine Design Study type  Surveillance period . Race g . 0 g Outcome
patients diagnosis(years) type PIPs (%)
de Jong et al[31], Inflamm Bowel Dis Retrospective Cohort January 2012 - The Netherlands Caucasian 28.5 (+11.8)/28.9 (£ 12.4)" Mixed 154/365 284 (48.2) Neoplasia
2020 December 2017 IBD
Gueet al[35],2019  Journal of Digestive Diseases Retrospective Cohort June 1986 -July 2018 China Asian 29.5-54.0 ucC 57/189 120 (48.8) Neoplasia
Mahmoud et al Gastroenterology Retrospective Cohort January 1997 - January America, The Caucasian NA Mixed 462/1120 835 (52.8) Neoplasia
[32], 2019 2017 Netherlands IBD
Unal et al[34], 2019  Turkish Journal of Retrospective Cohort 1993-2016 Turkey Asian 405+15 ucC 100/701 475 (59.3) Neoplasia
Gastroenterology
Ma et al[36],2017  Laboratory Investigation Retrospective Cohort 2006-2016 NA NA NA Mixed 102/220 NA Neoplasia
IBD

Jegadeesan et al Inflamm Bowel Dis Retrospective Case-control ~ 1998-2011 America Caucasian 37 (30.5-50.5)/38 ucC 138/329 251 (53.7) Neoplasia
[37], 2016 (28.2-23.4)
Lutgens et al[38],  Clinical Gastroenterology and  Retrospective Case-control ~ 1990-2011 Belgium, The Caucasian NA Mixed 259/271 276 (52.1) Cancer
2015 Hepatology Netherlands IBD
Badamas et al[40],  Gastroenterology Retrospective Case-control ~ 2007-2013 NA NA 30.3 (£15.6)/29.3 (+13.2) Mixed 90/93 93 (50.8) Neoplasia
2014 IBD
Freire et al[39], Scand J Gastroenterol Prospective ~ Cross- April 2011 -December  Portugal Caucasian 33.3+11.6 ucC 33/43 30 (39.5) Neoplasia
2014 sectional 2013
Baars et al[41], Am ] Gastroenterol Retrospective Case - control January 1990 - July The Netherlands Caucasian NA Mixed 147/366 266 (47.1) Cancer
2011 2006 IBD
Velayos et al[29],  Gastroenterology Retrospective Case - control January 1976 - America Caucasian 25 (6-76)/27 (8-66) ucC 184/192 266 (70.7) Cancer
2006 December 2002
Rutter ef al[14], Gut Retrospective Case - control January 1988 - January Britain Caucasian 33 (6-65) ucC 95/109 117 (57) Neoplasia
2004 2002
Data expressed as mean = SD.
Data expressed as median (range).
IBD: Inflammatory bowel disease; PIPs: Post-inflammatory polyps; UC: Ulcerative colitis; NA: Not available.

no association was observed between PIPs and CRN in these patients (OR 1.27; 95%CI:

0.24-6.75). However, there was high heterogeneity among studies (I> = 75%); therefore,

the Mantel-Haenszel random-effects model was used to test the results. Furthermore,

the sources of heterogeneity were assessed by subgroup analyses, sensitivity analysis,

and assessment of publication bias.
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Table 2 Assessment of the quality of studies
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Score

Selection
Ref.

1 2 3
de Jong et al[31], 2020 b' al al
Gu et al[35], 2019 b' al d
Mahmoud et al[32], 2019 b al a'
Unal et al[34], 2019 b’ al d
Ma et al[36], 2017 d al a'
Jegadeesan et al[37], 2016 al a' b
Lutgens et al[38], 2015 a' b b
Badamas et al[40], 2014 al al b
Freire et al[39], 2014 al b b
Baars et al[41], 2011 a' a' b
Velayos et al[29], 2006 al al b
Rutter et al[14], 2004 a' al b

Comparability Outcome
5 6
ab’ al
ab’ a'
ab’ al
ab’ a'
ab’ d
ab’ at
ab’ al
ab’ al
ab’ e
ab’ e
ab’ al
ab’ al

Data expressed as mean + SD.

Data expressed as median (range). The quality of studies was assessed using the Newcastle-Ottawa Scale (Supplementary Table 1). A high-quality study
required a score of 7 or above.

Records identified through
database searching (7 = 618)

Additional records identified
through other sources (7 = 7)

Identification

Records after duplicates removed
(n =2193)

Screening

Eligibility

Records screened

(n=333)

Full-text articles assessed

Records excluded
(n = 313)

for eligibility (n = 20)

Full-text articles excluded, with
reasons (1 = 8)

Repeated publication (n = 5)

No complete information (7 = 2)
No control group (7 = 1)

el
o]
o
=
[}
=
=

Studies included in qualitative
synthesis (7 = 12)

Studies included in quantitative
synthesis (meta-analysis) (7 = 12)

Figure 1 PRISMA flow diagram.
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Subgroup analysis

Subgroup analysis based on study types (cohort, case-control, cross-sectional) showed
a significant reduction in heterogeneity (Figure 5). In other words, different study
types may be a source of heterogeneity. An increased risk of CRN was found in cohort
studies (OR 1.73; 95%CI: 1.12-2.66)[31,32,34-36] and case-control studies (OR 2.31;
95%Cl: 1.45-3.67)[14,29,37,38,40,41]. Nevertheless, no association between PIPs and
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Study or subgroup

Experimental Control

Events Total Events Total Weight

Odds ratio

M-H, Random, 95% CI Year

0Odds ratio

M-H, Random, 95%ClI

Rutter et al14], 2004
Velayoset al?9], 2006
Baars et al*1], 2011
Badamas et al*], 2014
Freire et al?], 2014
Lutgens et af38], 2015
Jegadeesan et al?”], 2016
Ma et al30], 2017

Gu et al?], 2019
Mahmoud et af?2, 2019
Unal et al34, 2019

de Jong et af31], 2020

Total (95%Cl)
Total events

42 95 26 109 9.4%
105 184 83 192 11.1%
71 147 68 366 11.0%
11 90 4 93 5.1%
2 33 5 43 3.1%
126 259 62 271 11.4%
32 138 79 329 10.5%
5 102 7 220 5.1%
11 57 8 189 6.4%
64 462 124 1120 11.8%
3 100 10 701 4.5%
36 154 365 10.6%

65
1821 3998 100.0%

508 541

Heterogeneity: Tau? = 0.23; Chi2 = 44.43, df = 11 (P < 0.00001); £ = 75%
Test for overall effect: Z = 4.02 (P < 0.0001)

Figure 2 Risk of the development of colorectal neoplasia in inflammatory bowel disease patients with post-inflammatory polyps. M-H:

Mantel-Haenszel; Cl: Confidence interval; PIPs: Post-inflammatory polyps.

2.53[1.39,4.60] 2004 _:'_
1.75[1.16,2.63] 2006 o
4.09[2.70,6.21] 2011 |
3.10 [0.95, 10.12] 2014 |
0.49 [0.09, 2.70] 2014 Y
3.19[2.20,4.64] 2015 5
0.96 [0.60, 1.53] 2016 S
1.57[0.49, 5.07] 2017 I
5.41[2.06,14.22] 2019 L
1.29[0.93,1.78] 2019 B
2.14[0.58,7.90] 2019 1
1.41[0.89, 2.23] 2020
. 4
2.01[1.43, 2.83] \ , , ,
0.01 0.1 1 10 100

Non-PIPs PIPs

Experimental Control Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95%Cl Year M-H, Random, 95%ClI
Velayos et al?%, 2006 105 184 83 192 27.8% 1.75[1.16,2.63] 2006 R
Baars et af*1], 2011 71 147 68 366 27.4% 4.09[2.70, 6.21] 2011 -
Lutgens et af3l, 2015 126 259 62 271 29.0% 3.19[2.20, 4.64] 2015 il
Ma et al36l, 2017 0 102 3 220 1.9% 0.30[0.02, 5.92] 2017
Unal et af*4, 2019 1 100 5 701 3.5% 1.41[0.16,12.16] 2019 |
de Jong et af31], 2020 6 154 7 365 10.5% 2.07[0.69, 6.27] 2020
Total (95%Cl) 946 2115 100.0% 2.57 [1.69, 3.91]
Total events 309 228 } + + |
Heterogeneity: Tau? = 0.12; Chi2 = 11.63, df =5 (P = 0.04); 2= 57% 0.01 0.1 1 10 100
Test for overall effect: Z = 4.39 (P < 0.0001) Non-PIPs  PIPs

Figure 3 Risk of the development of colorectal cancer in inflammatory bowel disease patients with post-inflammatory polyps. M-H: Mantel-
Haenszel; Cl: Confidence interval; PIPs: Post-inflammatory polyps.

Experimental

Control

Odds ratio

Odds ratio

Study or subgroup Events  Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI

Rutter et alt#], 2004 42 95 26 109 19.8% 2.53[1.39,4.60] 2004

Velayos et af?°1, 2006 105 184 83 192 23.7% 1.75[1.16, 2.63] 2006 =

Freire et al*], 2014 2 33 5 43 6.2% 0.49[0.09, 2.70] 2014 -

Jegadeesan et al*’], 2016 32 138 79 329 22.4% 0.96 [0.60, 1.53] 2016 .

Ma et al3¢], 2017 3 53 2 66 5.6% 1.921[0.31, 11.93] 2017 -

Unal et al34, 2019 3 100 10 701 9.1% 2.14[0.58,7.90] 2019 -

Gu et als], 2019 11 57 8 189 13.2% 5.41[2.06, 14.22] 2019 -

Total (95%Cl) 660 1629 100.0% 1.80 [1.12, 2.91] >

Total events 198 213 X ) ) )
Heterogeneity: Tau? = 0.21; Chi2 =15.17, df = 6 (P = 0.02); /2 =60% 001 01 1 10 100
Test for overall effect: Z=2.41 (P =0.02) Non-PIPs  PIPs

Figure 4 Risk of the development of colorectal neoplasia in ulcerative colitis patients with post-inflammatory polyps. M-H: Mantel-Haenszel;
Cl: Confidence interval; PIPs: Post-inflammatory polyps.
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CRN was found in cross-sectional studies (OR 0.49; 95%CI: 0.09-2.70)[39].

Sensitivity analysis

Sensitivity analysis was performed with the pooled OR and 95%CI. The results were
essentially unchanged in the statistical outcomes of all the indicators after excluding

any one study. The results are shown in Table 3.

Assessment of publication bias
A funnel plot with 12 studies was used to evaluate publication bias (Figure 6). It can be
seen that the scatter point distribution was basically symmetrical, indicating no
significant publication bias in the current meta-analysis.
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Table 3 Results of the sensitivity analysis in the impact of each study on the overall risk estimate

He DG et al. Risk of CRN in IBD patients

Ref. Odds Ratio 95% Confidence Interval Heterogeneity (F)
de Jong et al[31], 2020 2.0980003 [1.443344, 3.0495887] 76%
Gu et al[35], 2019 1.8818157 [1.3357893, 2.6510394] 75%
Mahmoud et al[32], 2019 21335025 [1.4797615, 3.0760586] 73%
Unal et al[34], 2019 2.0057204 [1.406724, 2.8597751] 77%
Ma et al[36], 2017 2.0393412 [1.4283487, 2.9116926] 77%
Jegadeesan et al[37], 2016 2.1974959 [1.5660043, 3.0836365] 71%
Lutgens ef al[38], 2015 1.8946518 [1.3246907, 2.7098444] 73%
Badamas et al[40], 2014 1.9649121 [1.3789148, 2.7999403] 77%
Freire ef al[39], 2014 21011214 [1.4932369, 2.9564707] 76%
Baars et al[41], 2011 1.8324436 [1.326488, 2.5313833] 67%
Velayos et al[29], 2006 2.0466876 [1.3896827, 3.014307] 77%
Rutter ef al[14], 2004 1.9644971 [1.35726, 2.8434114] 77%
Combined 2.011362 [1.4304829, 2.82812] 75%
Experimental Control Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, Random, 95%Cl Year M-H, Random, 95%CI

1.4.1 Cohort

Mae ¢ al3], 2017 5 102 7 220 5.1% 1.57 [0.49, 5.07] 2017

Unal et af*4, 2019 100 10 701 4.5% 2.14[0.58, 7.90] 2019 ]

Gu et al*], 2019 1 57 8 189 6.4% 5.41[2.06, 14.22] 2019

Mahmoud et /3, 2019 462 124 1120 11.8% 1.29[0.93, 1.78] 2019 ™

de Jong et af3t], 2020 36 154 65 365 10.6% 1.41[0.89, 2.23] 2020 I

Subtotal (95%Cl) 875 2595 38.5% 1.73 [1.12, 2.66] ’

Total events 119 214

Heterogeneity: Tau? = 0.11; Chi? =7.95, df = 4 (P =0.09); I? = 50%

Test for overall effect: Z = 2.48 (P=0.01)

1.4.2 Case - control

Rutter et al'4, 2004 42 95 26 109 9.4% 2.53 [1.39,4.60] 2004 —

Velayos et al*®], 2006 105 184 83 192 11.1% 1.75[1.16, 2.63] 2006 —a

Baars ef al*l], 2011 71 147 68 366 11.0% 4.09 [2.70, 6.21] 2011 —

Badamas et al*], 2014 1 90 4 93 5.1% 3.10 [0.95, 10.12] 2014 S —

Lutgens et al38], 2015 126 259 62 271 11.4% 3.19[2.20, 4.64] 2015 .

Jegadeesan et al*’),2016 32 138 79 329 10.5% 0.96 [0.60,1.53] 2016 ——

Subtotal (95%Cl) 913 1360 58.5% 2.31[1.45, 3.67] ‘

Total events 387 322

Heterogeneity: Tau? = 0.25; Chi2 =25.84, df = 5 (P < 0.0001); 2= 81%

Test for overall effect: Z = 3.54 (P = 0.0004)

1.4.3 Cross-sectional

Freire et al*9],2014 2 33 5 43 3.1% 0.49 [0.09, 2.70] 2014

Subtotal (95%Cl) 33 43 31% 0.49 [0.09, 2.70] ‘.'

Total events 2 5

Heterogeneity: Not applicable

Test for overall effect: Z=0.82 (P =0.41)

Total (95%Cl) 1821 3998  100.0% 2.01[1.43, 2.83] ‘

Total events 508 541

Heterogeneity: Tau? = 0.23; Chi2 = 44.43, df = 11 (P < 0.00001); 1 = 75% ) ) ) )
- k t t {

Test for overall effect: Z = 4.02 (P < 0.0001) 0.01 0.1 1 10 100

i - Chi2 = = = 2= 9
Test for subgroup differences: Chi2 = 3.28. df =2 (P =0.19). 7 =39.1% Non-PIPs PIPs

Figure 5 Risk of the development of colorectal neoplasia in inflammatory bowel disease patients with post-inflammatory polyps in
cohort, case-control and cross-sectional studies. M-H: Mantel-Haenszel; CI: Confidence interval; PIPs: Post-inflammatory polyps.

DISCUSSION

Currently, the leading guidelines from Europe and the United States recommend more
frequent colonoscopy for IBD patients with PIPs, in order to detect CRN in a timely
manner[27,28]. However, several high-quality studies have recently shown that the
presence of PIPs is not an independent risk factor for CRN in IBD patients[30-32]. The
current meta-analysis of 12 observational studies including 1821 (22.01%) patients with
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Figure 6 Funnel plots of the included studies.
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PIPs indicated that IBD patients with PIPs had an approximately 2-fold increased risk
of CRN. It is worth mentioning that we included two abstracts[36,40] with required
data in our analysis, which may have introduced bias. However, even when we
excluded these abstracts, we came to the same conclusion (OR 1.99; 95%CI: 1.37-2.88).
Even when excluding dysplasia, the risk of CRC was still increased by approximately
2.5-fold in IBD patients with PIPs as compared with those without PIPs. In addition,
UC patients with PIPs had an approximately 1.8-fold increased risk of CRN as
compared with those without PIPs. Limited data on the risk of CRN in CD patients
with PIPs may be related to the low incidence of PIPs among CD patients.

The reasons and mechanisms for the increased risk of CRN in IBD patients with
concomitant PIPs remain unclear. One possible reason for this association is that PIPs
are thought to be markers of previous episodes of severe inflammation. The incidence
of PIPs increases with the severity of colitis, which may accelerate the development of
CRN[9,32,52]. Another possible reason is that multiple PIPs may weaken the ability of
endoscopy to detect dysplastic lesions[29,31]. However, both of these reasons only
indicate that PIPs are indirect signs of increased risk of CRN in IBD patients. At
present, it is generally believed that PIPs are benign and do not directly cause
malignant transformation, even though there have been occasional reports of
malignant transformation of PIPs[53,54]. However, Jawad et al[55] reported that PIPs
may be the source of precancerous mutations following the analysis of DNA extracted
from 30 different PIPs samples in which 4 identifiable mutations were found. In
addition, Lozyns'ka[56] found 21.4% chromosomal anomalies in PIPs samples from
IBD patients. Taken together, these findings suggest that we may have to re-think
whether PIPs can directly lead to malignant transformation and the therapeutic
strategy for PIPs may change in the future.

It is interesting to note that most included studies from the last two years[31,32,34]
had a contrary conclusion to previous studies[14,29,41], although the quality of
relevant studies was relatively high. Recent studies reported that no independent
association between PIPs and CRN was found[30-32,34], which was contrary to our
findings. This may be explained by the differences in the included study population
and changes in the treatment patterns of IBD patients in recent years[57-60]. On the
one hand, PIPs are the complication of prior extensive colon inflammation, leading to
colectomy, and higher rates of early colectomy may result in a lower risk of CRN in
these patients. On the other hand, with the widespread application of biological agents
(such as infliximab, mesalazine, azathioprine, efc.) in the treatment of IBD, the risk of
CRN in IBD patients may decline. Recent studies might have included more better-
treated IBD patients, leading to a lower risk of CRN in their study population.
However, our study included 5819 IBD patients since 1976, indicating that our results
may be less influenced by these factors.
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Our findings may have implications for clinical practice as they might provide an
individual reference for endoscopic surveillance strategies in IBD patients. The
evidence cited in the current guidelines is inadequate. Our study, which included
5,819 IBD patients from 12 studies, confirms the viewpoint of the guidelines for more
aggressive colonoscopy in IBD patients with PIPs and further improves the degree of
evidence. Above all, we agree that executing an evidence-based risk stratification
model to determine surveillance intervals is cost-effective and in line with the concept
of individualized treatment. In addition, it is necessary to identify the time period of
higher incidence of CRN in IBD patients with PIPs. In this time period, patients with
PIPs will receive more frequent endoscopic surveillance to detect CRN early. Finally,
PIPs may weaken the endoscopic recognition of dysplasia. Improving endoscopic
techniques to recognize PIPs and dysplasia may further reduce the incidence of CRN
in IBD patients with PIPs. Perhaps these proposals could be considered in the IBD
surveillance guidelines in the future.

High heterogeneity was found in our study. When subgroup analysis was
conducted according to different study types (Figure 5), heterogeneity decreased to an
acceptable level. In addition, sensitivity analysis and assessment of publication bias
were performed to determine the sources of heterogeneity. We reanalyzed the
included studies after excluding two studies with a score below 7[36,39]; however, the
results were similar to those before the exclusion of these studies (OR 2.14; 95%CI:
1.50-3.06; 12=78%). Also, when we excluded one of the included studies in turn, there
were no significant changes in the results of the pooled effect size (Table 3) and hetero-
geneity. Furthermore, as shown in the funnel plot (Figure 6), there was no significant
publication bias in our included studies. In general, we found that study type may be
one of the sources of heterogeneity, and other potential heterogeneity may arise due to
internal factors (such as IBD type, study population, statistical methods) within each
included study.

Several limitations of our study should be considered. Firstly, heterogeneity was
pronounced in our study, which may be related to the study types. Secondly, the
studies included did not have standardized reports on PIPs. The reports on PIPs were
mainly from endoscopy reports by endoscopists, which may have resulted in misclas-
sification of PIPs. However, the reports on PIPs by a qualified endoscopist were
usually reliable, and the relevant pathology reports confirmed the findings. Thirdly,
some confounding factors, such as the degree of colitis at the time of the colonoscopy,
duration of colitis, and endoscopy interval were not well controlled in the included
studies, which prevented us from analyzing their impact on the results. Therefore,
controlling these confounding factors and performing higher quality studies is the
direction of our efforts in the future. Despite these limitations, to the best of our
knowledge, this is currently the most comprehensive and high-quality meta-analysis
with the largest population investigating the risk of CRN in IBD patients with PIPs.

CONCLUSION

In summary, IBD patients with PIPs have a higher risk of CRN than those without
PIPs. Our best evidence-based study advocates the current guideline that IBD patients
with PIPs require more intensive surveillance.

ARTICLE HIGHLIGHTS

Research background

Inflammatory bowel disease (IBD) patients with post-inflammatory polyps (PIPs) may
carry an increased risk of colorectal neoplasia (CRN). Current guidelines recommend
more aggressive colonoscopy follow-up in these patients. However, the guidelines are
based on a low degree of evidence and several recent high-quality studies have shown
that the presence of PIPs is not an independent risk factor for CRN in IBD patients.

Research motivation
Whether the risk of CRN in IBD patients with PIPs is increased will have a significant
impact on the surveillance strategies of IBD patients.
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Research objectives
The current study aimed to evaluate the risk of CRN in IBD patients with and without
PIPs.

Research methods

A systematic literature search was performed to identify studies that compared the
risk of CRN in IBD patients with and without PIPs. Pooled odds ratio (OR) was
calculated using the random-effects model to explore the final pooled effect size of the
included studies and determine whether PIPs increase the risk of CRN. Sensitivity
analysis, subgroup analysis, and assessment of publication bias were performed to
determine the sources of heterogeneity.

Research results

We found that IBD patients with PIPs had an approximately 2-fold increased risk of
CRN [OR 2.01; 95% confidence interval (CI): 1.43-2.83]. The results were similar when
colorectal cancer was used as the study endpoint (OR 2.57; 95%CI: 1.69-3.91).

Research conclusions

IBD patients with PIPs have a higher risk of CRN than those without PIPs, which
support current guidelines that IBD patients with PIPs require more frequent
surveillance.

Research perspectives

Our findings not only confirm the viewpoint of the guidelines, but may also improve
the degree of evidence. We expect that our study can provide a reference for the
development of surveillance strategies for IBD patients.
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