
    
        [image: cover image]
    

  Adenomas in Patients with Inflammatory Bowel Disease Are Associated with an Increased Risk of Advanced Neoplasia

van Schaik, Fiona D.M. MD; Mooiweer, Erik MD; van der Have, Mike MD; Belderbos, Tim D.G. MD; ten Kate, Fiebo J.W. MD, PhD; Offerhaus, G. Johan A. MD, PhD; Schipper, Marguerite E.I. MD, PhD; Dijkstra, Gerard MD, PhD; Pierik, Marieke MD, PhD; Stokkers, Pieter C.F. MD, PhD; Ponsioen, Cyriel MD, PhD; de Jong, Dirk J. MD, PhD; Hommes, Daniel W. MD, PhD; van Bodegraven, Ad A. MD, PhD; Siersema, Peter D. MD, PhD; van Oijen, Martijn G.H. PhD; Oldenburg, Bas MD, PhD; on behalf of the Dutch Initiative on Crohn Colitis (ICC)

Inflammatory Bowel Diseases .
			19(2):342–349, February 2013.


				doi: 10.1097/MIB.0b013e318286f771

Author Information

*University Medical Center Utrecht, Department of Gastroenterology and Hepatology, Utrecht, The Netherlands

†University Medical Center Utrecht, Department of Pathology, Utrecht, The Netherlands

‡University Medical Center Groningen, Department of Gastroenterology and Hepatology, Groningen, The Netherlands

§Academic Medical Center Maastricht, Department of Gastroenterology and Hepatology, Maastricht, The Netherlands

‖Academic Medical Center Amsterdam, Department of Gastroenterology and Hepatology, Amsterdam, The Netherlands

¶Radboud University Nijmegen Medical Center, Department of Gastroenterology and Hepatology, Nijmegen, The Netherlands

**Leiden University Medical Center, Department of Gastroenterology and Hepatology, Leiden, The Netherlands

††VU Medical Center Amsterdam, Department of Gastroenterology and Hepatology, Amsterdam, The Netherlands.

Reprints: Dr. Bas Oldenburg, Heidelberglaan 100, 3584 CX Utrecht, The Netherlands (e-mail: b.oldenburg@umcutrecht.nl).

The first two authors contributed equally to this work.

Received May 09, 2012

Accepted May 30, 2012

Abstract

Background: It is still unclear whether inflammatory bowel disease (IBD) patients with adenomas have a higher risk of developing high-grade dysplasia (HGD) or colorectal cancer (CRC) than non-IBD patients with sporadic adenomas. We compared the risk of advanced neoplasia (AN, defined as HGD or CRC) in IBD patients with adenomas to IBD patients without adenomas and patients without IBD with adenomas.

Methods: IBD patients with a histological adenoma diagnosis (IBD + adenoma), age-matched IBD patients without adenoma (IBD-nonadenoma), and adenoma patients without IBD (nonIBD + adenoma) were enrolled in this study. Medical charts were reviewed for adenoma characteristics and development of AN. The endoscopic appearance of the adenomas was characterized as typical (solitary sessile or pedunculated) or atypical (all other descriptions).

Results: A total of 110 IBD + adenoma patients, 123 IBD-nonadenoma patients, and 179 nonIBD + adenoma patients were included. Mean duration of follow-up was 88 months (SD ±41). The 5-year cumulative risks of AN were 11%, 3%, and 5% in IBD + adenoma, IBD-nonadenoma, and nonIBD + adenoma patients, respectively (P < 0.01). In IBD patients atypical adenomas were associated with a higher 5-year cumulative risk of AN compared to IBD patients with typical adenomas (18% vs. 7%, P = 0.03).

Conclusions: IBD patients with a histological diagnosis of adenoma have a higher risk of developing AN than adenoma patients without IBD and IBD patients without adenomas. The presence of atypical adenomas in particular was associated with this increased risk, although patients with typical adenomas were found to carry an additional risk as well.

It is commonly accepted that both Crohn's colitis and ulcerative colitis (UC) are associated with an increased risk of colorectal cancer (CRC).1 The cumulative risk was found to be 18% after 30 years of disease duration in patients with UC and similar risks have been reported in patients with Crohn's colitis.2,3 Colitis-associated CRC is thought to be preceded by dysplasia, which can be found in flat mucosa or in endoscopically visible lesions. For the latter the term dysplasia-associated lesion or mass (DALM) was coined in 1981.4 DALMs are heterogeneous in their endoscopic appearance and are therefore subdivided into adenoma-like and nonadenoma-like lesions. The nonadenoma-like subtype refers to all irregular, diffuse masses or plaque lesions that generally cannot be removed by endoscopic resection. These lesions were reported to be frequently accompanied by synchronous malignancy, and guidelines therefore generally recommend colectomy, although data supporting these guidelines are limited.5,6 The adenoma-like DALM refers to all discrete, either pedunculated or sessile polyps that resemble sporadic adenomas in patients without IBD. Previous studies reported that CRC risk is low in these patients and that polypectomy with regular surveillance is an adequate treatment strategy.7,8 Although these initial studies were based on small patient numbers with limited follow-up, two larger studies published more recently seemed to confirm these data.9,10 However, little is known about the additional risk of adenomas in IBD patients as compared to IBD patients without an adenoma and patients with an adenoma but without IBD.

The aim of this study was therefore to describe the risk of subsequent colorectal neoplasia in a large cohort of IBD patients with an adenoma, and to compare this risk to that in IBD subjects without adenomas as well as non-IBD patients with adenomas.
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PATIENTS AND METHODS

Patients

The nationwide pathology archive (PALGA) that contains all pathology reports from the Netherlands dating back to 1971 was used to identify three cohorts of patients: 1) IBD patients with an adenoma (IBD + adenoma); 2) IBD patients without an adenoma (IBD-nonadenoma); and 3) subjects with an adenoma but without IBD (nonIBD + adenoma). A PALGA search was performed in seven university medical centers for the period between 1995 and 2005.

IBD-nonadenoma patients were matched to IBD + adenoma patients for age at inclusion and center. Year of inclusion was matched to the year of adenoma diagnosis in the IBD + adenoma patients. The latter was performed in order to obtain an equal follow-up time between these groups. Exclusion criteria were a history of any dysplasia (low-grade dysplasia [LGD] or high-grade dysplasia [HGD]) or CRC, a diagnosis of HGD or CRC at the moment of adenoma diagnosis, a history of (sub)total colectomy, no endoscopic or surgical follow-up, and incomplete or missing data. Furthermore, patients with Crohn's disease (CD) without involvement of the colon were excluded.

Back to Top

Data Collection

Demographic and clinical data were collected from medical charts for all three cohorts. For the IBD + adenoma and IBD-nonadenoma cohorts, clinical data included date of IBD diagnosis, type of IBD, extent of IBD, medication use, and the presence of primary sclerosing cholangitis (PSC). Disease extent was defined as the maximum extent according to either histology or endoscopy reports. In UC and indeterminate colitis (IC) or IBD-unclassified (IBD-U) patients disease extent was defined as either left-sided or extensive (inflammation distal or proximal to the splenic flexure, respectively). In patients with Crohn's colitis, involvement of three or more anatomical parts of the colon was considered extensive disease, whereas involvement of one or two sections was considered limited disease. In all three cohorts a family history of CRC was documented. For the IBD + adenoma and nonIBD + adenoma cohorts, histopathology and endoscopy reports were reviewed to identify the date of first adenoma diagnosis and to collect information about size, location within or outside an area of previous inflammation, and endoscopic appearance. We selected patients based on their histological adenoma diagnosis. However, in the endoscopy reports we encountered a wide variety of endoscopic descriptions of adenomas. Therefore, for practical purposes, adenomas were classified as either “typical” or “atypical.” Typical adenomas included all lesions described as discrete solitary, sessile, or pedunculated polyps resembling sporadic adenomas. All other endoscopic lesions, including adenomatous fields (i.e., areas of multiple, clustered polyps), lesions with an irregular surface and lesions endoscopically described as postinflammatory polyps (but histologically classified as adenoma) were characterized as atypical adenomas. Dysplasia was classified as either low-grade or high-grade, according to the criteria and definitions articulated by Riddell et al.11
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Follow-up

Histopathology and endoscopy reports were reviewed to detect whether patients developed LGD, HGD, or CRC during follow-up. Advanced neoplasia (AN) was defined as a finding of HGD or CRC. Duration of follow-up was measured in months and defined as time from the first adenoma diagnosis (IBD + adenoma and nonIBD + adenoma cohorts) or from the moment of inclusion in the study (IBD-nonadenoma cohort) to one of the following endpoints: 1) end of follow-up; 2) end of study period (1st of December, 2010); 3) death; or 4) subtotal or total colectomy.
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Statistical Analysis

All analyses were restricted to the period beyond the first 6 months of follow-up to exclude patients with prevalent AN.

Baseline characteristics were analyzed with standard descriptive statistics and compared between the three groups. Continuous variables were analyzed using analysis of variance (ANOVA) or Kruskal–Wallis analysis, where appropriate. Categorical variables were analyzed using Pearson's chi-squared or Fisher's exact test, where appropriate. Five-year cumulative incidences of AN were calculated using Kaplan–Meier survival analysis and comparisons between groups were made using log-rank testing. Patients who did not develop AN during follow-up were censored at the moment of last colonoscopy or colectomy. Factors associated with the development of AN during follow-up in IBD patients (IBD + adenoma and IBD-nonadenoma patients) were assessed in a Cox proportional hazard model. P < 0.05 was considered statistically significant. Statistical analysis was performed using SPSS 15.0 for Windows (Chicago, IL).
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Ethical Considerations

This study was carried out with the approval of and in accordance with the ethical guidelines of the Research Review Committee of our institution.12
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RESULTS

Patients

Our search yielded 617 IBD + adenoma patients, 472 IBD-nonadenoma patients, and 902 nonIBD + adenoma patients. Review of medical charts, endoscopy, pathology, and surgery reports yielded 110 IBD + adenoma, 179 nonIBD + adenoma and 123 IBD-nonadenoma patients eligible for enrolment. The reasons for exclusion are shown in the flowchart (Fig. 1). Clinical characteristics of the three patient groups are given in Table 1.

[image: Figure 1]FIGURE 1. Flow chart of patient selection and development of neoplasia during follow-up.



[image: Table 1]TABLE 1 Baseline Characteristics
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Adenoma Characteristics

A total of 216 adenomas were identified in 179 non-IBD + adenoma patients and 133 adenomas in 110 IBD + adenoma patients. Adenoma characteristics are given in Table 2. Adenomas were characterized as typical in 82 (75%) and atypical in 28 IBD + adenoma patients (25%). The latter consisted of 15 lesions endoscopically classified as post-inflammatory polyps (54%) and 13 nonadenoma-like lesions (46%). In nonIBD + adenoma patients eight adenomas (4%) were characterized as atypical and 171 (96%) as typical.

[image: Table 2]TABLE 2 Characteristics of Adenomas in Patients With and Without IBD



Polypectomy was performed in 146 nonIBD + adenoma patients (82%) and in 68 IBD + adenoma patients (62%) (P <0.01). Median adenoma size was 5 mm (range 2–20) in the IBD + adenoma cohort and 6 mm (range 1–65) in the nonIBD + adenoma cohort (P = 0.11). There were no significant differences between IBD + adenoma and nonIBD + adenoma patients regarding adenoma location or architecture. In 21 IBD + adenoma patients (19%) adenomas were located outside the maximum endoscopic or histological extent of inflammation.
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Development of Neoplasia in IBD + Adenoma Patients During Follow-up

In 36 IBD + adenoma patients (33%) adenomas were detected during follow-up, which were endoscopically classified as typical in 29 (81%) and atypical in seven patients (19%). Four other patients (4%) developed flat LGD and in two patients (2%) both flat and raised dysplasia was detected.

AN was diagnosed in 18 IBD + adenoma patients (16%) after a median follow-up of 53 months (range 7–86) (Fig. 1). Twelve patients developed HGD and six developed CRC, of which three were preceded by HGD. In 10 patients HGD was detected in typical adenomas, which were treated by polypectomy in seven and by subtotal colectomy in two patients. In one of these patients, CRC was detected in the resection specimen. One patient with HGD in a large typical adenoma was not treated with endoscopic or surgical resection due to advanced age. HGD was diagnosed in atypical lesions in three patients and in flat mucosa in two. Of these five patients, three were treated by colectomy. HGD was confirmed in the colectomy specimen of one patient while in the other two patients CRC was detected. In the remaining two patients no polypectomy or colectomy was performed due to advanced age and because the diagnosis of HGD could not be confirmed during follow-up colonoscopies. In 89% of patients AN was located in the colonic segment where the baseline adenoma was situated. Two patients, of whom one was originally treated by polypectomy and one was not, developed AN in another colonic segment.

The 5-year cumulative incidence of AN in the IBD + adenoma cohort was 11% (Fig. 2). This was similar in patients treated with polypectomy and patients in whom the adenoma was only biopsied (11% vs. 10%, respectively, P = 0.99). Patients with an atypical adenoma at baseline had a higher risk of developing AN compared to patients with a typical adenoma (Fig. 3). The 5-year cumulative incidence of AN was not different between patients with an adenoma located inside and patients with an adenoma outside an area of inflammation (10% and 19%, respectively, P = 0.91). No differences were found between CD and UC patients regarding development of AN (P = 0.11)

[image: Figure 2]FIGURE 2. Kaplan-Meier curve comparing the development of the composite endpoint advanced neoplasia (HGD and CRC; a) and CRC alone (b) between the three patient groups (IBD + adenoma, nonIBD + adenoma, and IBD-nonadenoma). Vertical lines represent events of advanced neoplasia (P <0.01, IBD + adenoma vs. nonIBD + adenoma and IBD + adenoma vs. IBD-nonadenoma, log-rank test).



[image: Figure 3]FIGURE 3. Kaplan-Meier curve comparing the development of advanced neoplasia between IBD patients with typical and atypical adenomas (P = 0.02, log-rank test).
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Development of Neoplasia in IBD-nonadenoma Patients During Follow-up

Within the IBD-nonadenoma cohort 15 patients (12%) developed adenomas during follow-up, which were endoscopically classified as typical adenomas in 10 patients and atypical adenomas in five. Two patients developed flat LGD and four developed both flat and raised dysplasia.

A total of seven patients (7%) developed AN after a median duration of follow-up of 80 months (range 18-91 months; Fig. 1). Three patients developed HGD in a typical adenoma. Of these, two were treat by polypectomy. None of these during follow-up. Four patients developed CRC. One of these developed CRC 4 years after an endoscopically resected flat adenoma, whereas three developed CRC without evidence of prior LGD or HGD. The 5-year cumulative incidence of AN was 3% in the IBD-nonadenoma cohort (Fig. 2). This was significantly lower compared to the IBD + adenoma cohort (P <0.01). No differences were found between CD and UC patients regarding development of AN (P = 0.12). The 5-year cumulative incidence of CRC alone was not significantly different between the IBD-nonadenoma and IBD + adenoma groups (2% vs. 4%, respectively, P = 0.23; Fig. 2b).

Back to Top

Factors Associated with Development of AN

The presence of an adenoma in patients with IBD was associated with an increased risk of developing AN during follow-up (hazard ratio [HR] 3.6, 95% confidence interval [CI] 1.5–8.7) (Table 3). In the multivariate analysis, this effect remained borderline significant after adjustment for duration and type of IBD, extent of inflammation, age, gender, concomitant diagnosis of PSC, and medication use (HR 2.8, 95% CI 1.0–8.2). A diagnosis of UC (compared to CD) was associated with an increased risk of developing AN as well (unadjusted HR 6.1, 95% CI 1.4–26.4), which remained significant in the multivariate analysis (adjusted HR 4.5, 95% CI 1.0–25.4). Medication use, including 5-aminosalicylate (5-ASA) and thiopurines, was not associated with the development of AN.

[image: Table 3]TABLE 3 Cox Proportional Hazard Analysis of the Association Between the Presence of an Adenoma at Baseline and the Incidence of Advanced Neoplasia in the IBD Patient Groups (IBD + Adenoma and IBD - Nonadenoma)
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Development of Neoplasia in NonIBD + Adenoma Patients During Follow-up

In 77 nonIBD + adenoma patients (42%) adenomas were detected during follow-up. A total of eight patients (4%) developed AN after a median follow-up of 53 months (range 17-99 months, Fig. 1). In five patients HGD was detected in an adenoma that was treated endoscopically in all five patients. None of these patients developed CRC during follow-up. Three nonIBD + adenoma patients developed CRC, which were all treated by surgical resection.

The 5-year cumulative incidence of AN in the non-IBD + adenoma cohort was 5% (Fig. 2). This was significantly lower compared to the IBD + adenoma cohort (P <0.01), as well as to the subset of IBD + adenoma patients with a typical adenoma resembling sporadic adenomas (P = 0.03). The 5-year cumulative incidence of CRC alone in the nonIBD + adenoma cohort did not differ from the IBD + adenoma cohort (1% vs. 3% respectively, P = 0.06, Fig. 2b).
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DISCUSSION

This study demonstrates an increased risk of AN in IBD patients with an adenoma when compared with non-IBD patients with adenomas and IBD patients without adenomas. Notably, atypical as well as typical adenomas in patients with IBD were found to be associated with an increased risk of AN. This finding is in contrast with most previously published studies, which consistently reported a low risk of AN in IBD patients with polypoid dysplasia.8,10,13,14

The high incidence of AN among IBD + adenoma patients during follow-up in our study was mainly caused by the development of HGD rather than the development of CRC. HGD developed in 12% of IBD + adenoma patients as compared to 2% and 3% of IBD-nonadenoma and nonIBD + adenoma patients, whereas CRC developed in 6% of IBD + adenoma patients compared to 3% and 2% of IBD-nonadenoma and nonIBD + adenoma patients, respectively. Although previous studies primarily focused on CRC incidence, the reported incidences of HGD after a diagnosis of adenoma were low in these studies and varied between 0% and 5%.8–10,15 Since HGD will undoubtedly progress to CRC when left untreated, we opted to use a composite endpoint including both HGD and CRC.16–18 Furthermore, we report a substantially higher CRC incidence in IBD + adenoma patients than reported in several previous studies.8,10,13

One might assume that the inclusion of both patients treated by polypectomy and patients in whom adenomas were not endoscopically removed accounts for the higher risk of AN in our cohort. Eighty-one percent of all nonIBD + adenoma patients were treated by polypectomy, compared to only 62% of IBD + adenoma patients. An explanation for the relatively low polypectomy rate in the IBD + adenoma cohort might be that postinflammatory-like and small flat lesions are more frequently encountered and not deemed serious enough for polypectomy. Our rates are in line with recent data from Vieth et al,9 who found a polypectomy rate of 59% in IBD patients with adenomas, although we could not confirm the higher incidence of neoplasia and CRC among patients in whom no polypectomy was performed as reported in that study. It is therefore conceivable that AN developed either as a result of field cancerization or due to residual dysplastic tissue.

Another possible explanation for the high incidence of AN might be the design of our study. We selected cases using a pathology database, whereas in previous studies selection was based on the endoscopic identification of solitary polyps.8,10,13 Therefore, our study comprised a heterogeneous group of endoscopic lesions including a large subgroup of “nonadenoma-like” lesions, which have previously been associated with a high risk of synchronous CRC.4,19–21 Current guidelines therefore generally recommend colectomy for these types of lesions.5,6 In our IBD + adenoma cohort, 25% of patients had an atypical adenoma, including both nonadenoma-like lesions and lesions considered to be postinflammatory polyps during endoscopy. The cumulative incidence of AN was substantially higher in these patients: eight patients with an atypical adenoma (29%) developed AN compared to 10 patients (12%) with a typical adenoma. Interestingly, in 15 patients histologically diagnosed adenomas were endoscopically characterized as postinflammatory polyps. Of these, 30% developed AN during follow-up, which highlights the difficulty of differentiation between raised dysplasia and postinflammatory polyps. Inexperience of the endoscopists who assessed the types of polyps may have contributed to this misclassification. Another explanation may be the fact that postinflammatory polyps are proxies for long-standing and severe inflammation and may therefore be associated with an increased risk of CRC.22,23

Of note, IBD + adenoma patients with typical adenomas displayed a significantly increased 5-year cumulative incidence of advanced neoplasia as well: 6% compared to 5% in nonIBD + adenoma patients (P = 0.03, log rank test). This conflicts with data from previous studies that reported no difference in development of subsequent neoplasia between these patient groups.7,13 Our results stress the importance of complete removal and close follow-up of either type of adenoma.

The IBD + adenoma cohort contained patients with adenomas detected both inside and outside colonic areas (previously) involved in inflammation. Since by definition IBD-associated dysplasia only develops in areas of chronic inflammation, one should classify adenomas outside an area of previous inflammation as sporadic. Remarkably, the incidence of AN was not different between IBD patients with adenomas detected within or outside an area of previous inflammation.

The comparison of the IBD + adenoma and IBD-nonadenoma cohorts enabled us to assess the additional risk of adenomas in patients with colitis. IBD + adenoma patients had a higher risk of AN compared to IBD-nonadenoma patients. The presence of an adenoma seemed an independent predictor of AN when corrected for several known risk factors of IBD-associated neoplasia, althoughborderline significance (HR 3.0, 95% CI 1.0–8.5).

Our study has some limitations. First, due to the retrospective design of the study we relied on the descriptions provided in endoscopy reports with regard to endoscopic characteristics and treatment of the adenomas. Second, IBD + adenoma patients and IBD-nonadenoma patients were solely matched on age at inclusion, center, and date of inclusion according to the date of adenoma diagnosis in the IBD + adenoma cohort. We do not think that this introduced important bias, however, since these cohorts were quite well matched with regard to duration and extent of IBD. Third, a significant proportion of patients were excluded due to the lack of follow-up or missing endoscopy or pathology reports. Since patients in the nonIBD + adenoma and IBD-nonadenoma cohort were more frequently excluded than patients in the IBD + adenoma cohort, this might have resulted in a higher risk of AN in these two cohorts, thereby introducing a selection bias. Obviously, this would only strengthen our conclusion that the risk of AN is increased in the IBD + adenoma patients. And last, although patients underwent a complete colonoscopy at inclusion in this study and at least one colonoscopy or a colectomy during follow-up, surveillance colonoscopies with random biopsy sampling were performed in only 52% of IBD + adenoma patients and 55% of IBD-nonadenoma patients. This might have resulted in an underestimation of the presence of AN. However, since most cases of AN can be identified endoscopically, we do not feel that this had a major influence on our results.

In conclusion, this study shows that IBD patients with a histological diagnosis of an adenoma have an increased risk of developing AN compared to nonIBD + adenoma patients and IBD-nonadenoma patients. The presence of atypical adenomas in particular was associated with this increased risk, although patients with typical adenomas were found to carry an additional risk as well. Thus, complete removal of adenomas and subsequent strict surveillance is warranted in IBD patients with atypical as well as typical colonic adenomas.
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N =110 (%) N =123 (%) N =179 (%)
IBD diagnosis - Ulcerative colitis 73 (66) 53 (43) NA
Proximal to splenic flexure 41 (56) 31 (58)
Distal to splenic flexure 31 (43) 22 (42)
Unknown 1(1) 0 (0)
Crohn’s disease 32 (29) 52 (42) NA
Extensive disease 14 (44) 32 (62)
Limited disease 17 (53) 20 (38)
Unknown 13) 0 (0)
Indeterminate colitis / IBDU 5(5) 18 (15) NA
Proximal to splenic flexure 3 (60) 8 (44)
Distal to splenic flexure 1(20) 10 (56)
Unknown 1(20) 0 (0)
Age at IBD diagnosis, yr (mean = SD) 42 (17) 39 (15) NA
Age at initial adenoma diagnosis / start follow-up, yr (mean * SD) 56 (12) 53 (12) 59 (12)
Duration of IBD, yr (mean = SD) 14 (13) 14 (12) NA
Gender - male 64 (58) 67 (55) 84 (47)
History of PSC 3(3) 6 (5) 0 (0)
Family history of CRC® 4 4) 10 (8) 43 (24)
Medication use
5-ASA > * months 97 (88) 105 (88) NA
Thiopurines > * months 32(29) 40 (33) NA
Infliximab 7(6) 16 (13) NA
Duration of follow-up, months (mean * SD) 84 (43) 96 (40) 85 (40)
Number of follow-up colonoscopies (median, range) 3 [1-15] 3[0-11° 2 [1-12]
Partial or total colon resection during follow-up 18 (16) 14 (11) 74)
Indication - neoplasia 14 (77) 5(36) 7 (100)
Indication - IBD 4(23) 9 (64) 0(0)

IBD, inflammatory bowel disease; IBDU, IBD-unspecified; PSC, primary sclerosing cholangitis; SD, standard deviation; NA, not applicable.

“Unknown in 188 patients.

"One patient in the IBD-nonadenoma cohort underwent colectomy during follow-up but no colonoscopy.






