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Abstract

Background and aims—Little is known about the clinical significance of indefinite dysplasia
(IND) in patients with inflammatory bowel diseases (IBD) undergoing colonoscopic surveillance
for colorectal neoplasia.
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Methods—We conducted a retrospective cohort analysis of 492 patients with colonic IBD for 8
or more years or concomitant primary sclerosing cholangitis, with no history of advanced
colorectal neoplasia (high-grade dysplasia or colorectal cancer) or colectomy, undergoing
colorectal neoplasia surveillance at tertiary IBD referral center from 2001 through 2017. Subjects
received consistent histopathologic grading of dysplasia. We collected data on time to
development of (advanced) colorectal neoplasia or colectomy using Kaplan Meier methods. We
identified factors independently associated with (advanced) colorectal neoplasia with multivariable
Cox regression analysis.

Results—After 2149 person-years of follow-up, 53 patients (10.8%) received a diagnosis of IND
without prior or synchronous low-grade dysplasia (LGD). Compared to patients without dysplasia,
patients with IND had a significantly higher risk of advanced colorectal neoplasia (adjusted hazard
ratio, 6.85; 95% ClI, 1.78-26.4) and colorectal neoplasia (adjusted hazard ratio, 3.25; 95% Cl,
1.50-7.05), but not colectomy (P=.78). Compared to IND, LGD was associated with a
significantly higher risk of advanced colorectal neoplasia (~=.05). Following a diagnosis of no
dysplasia, IND only, or LGD, the incidence rates of advanced colorectal neoplasia were 0.4% per
patient-year, 3.1% per patient-year, and 8.4% per patient-year, respectively.

Conclusions—In a retrospective analysis of patients with IBD undergoing colorectal neoplasia
surveillance with consistent histopathologic grading of dysplasia, IND was independently
associated with a significant increase in risk of advanced colorectal neoplasia. These findings
require validation and if confirmed, a reappraisal of the colorectal neoplasia surveillance
guidelines.

Keywords
ulcerative colitis; Crohn’s disease; carcinogenesis; neoplasm

Introduction

Patients with longstanding colitis due to inflammatory bowel disease (IBD) are at increased
risk of colorectal cancer (CRC).12 Surveillance with early detection and management of
colorectal neoplasia (CRN; defined as low-grade or high-grade dysplasia [LGD, HGD] or
CRC) is universally recommended by major gastroenterological societies.3- There is a large
body of evidence establishing the risk of advanced CRN (ACRN: defined as HGD or CRC)
following a diagnosis of LGD.5-8 In contrast, the clinical significance and course of
indefinite dysplasia (IND) is less well defined.

A few studies have compared the natural history of IND to no dysplasia (NoD) among IBD
patients.9-13 However, the data are inconclusive due to small sample sizes and unaddressed
confounders such as primary sclerosing cholangitis (PSC) and severity of inflammation.
14-17 1n the modern era characterized by a vast expansion in medical options to control
inflammation, and endoscopic advancements to enhance mucosal visualization, defining the
natural history of IND is fundamental to optimizing evidenced-based clinical algorithms for
surveillance in IBD.
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Our primary objective was to conduct a retrospective cohort analysis of patients with IBD
colitis participating in a CRN surveillance program to estimate the risk of ACRN among
patients diagnosed with IND, in the absence of prior or synchronous LGD or ACRN, as
compared to patients with NoD. Secondary objectives were to estimate the risk of CRN or
colectomy among patients with IND, and to compare the risk of ACRN or colectomy
between patients with a diagnosis of LGD versus IND.

We conducted a retrospective cohort analysis of patients with IBD undergoing colonoscopic
surveillance between January 2001 - December 2017 at a tertiary IBD referral center (The
Mount Sinai Hospital (MSH), New York, NY, United States of America). Eligible patients
were identified as described previously.16:18 Inclusion criteria were: an endoscopically and
histologically confirmed diagnosis of IBD (Crohn’s disease [CD], ulcerative colitis [UC] or
IBD-unclassified [IBD-U]); at least left-sided colonic involvement (UC patients, Montreal
classification E2 or E3) or 230% involvement of colonic mucosa (CD, IBD-U); disease
duration of = 8 years, or any disease extent or duration in patients with concomitant PSC; an
“index” surveillance colonoscopy (defined below) that was followed at least 3 months later
by a procedure that allowed for colonic histologic assessment (i.e. at least one subsequent
surveillance colonoscopy or colectomy specimen, or any type of procedure yielding a
diagnosis of IND or CRN) and; histology analyzed by specialized 1BD pathologists at MSH.
Patients were excluded if ACRN or colectomy occurred prior to or within 3 months of the
index colonoscopy. Patients with a history of IND or LGD prior to the index colonoscopy
(henceforth referred to as “prior dysplasia”) were not excluded.

Definitions and Classifications

Data were abstracted from the electronic health record (EHR), along with endoscopy and
pathology reports according to the definitions described below and in Supplementary
Methods. No reports or pathology specimens were re-reviewed for the purposes of this
study.

Surveillance colonoscopies were defined as procedures with segmental random biopsies or
utilization of chromoendoscopy. The “index colonoscopy” was defined as the first
surveillance colonoscopy which met the study criteria. The index colonoscopy date was set
as the start of follow-up (T0). Surveillance colonoscopies that additionally had adequate
quality metrics (good bowel preparation and cecal intubation) were termed “adequate
surveillance colonoscopies” and were included as covariate in regression models. The term
“progression” indicates the occurrence of more advanced neoplasia over time in a patient,
e.g. IND to LGD or LGD to ACRN, and encompasses both progression of individual lesions
and occurrence of additional, more advanced lesions at other anatomically distinct locations.

Patients were classified as NoD, IND or LGD according to the criteria in Supplementary
Table 1. We considered all procedures chronologically (prior history, index colonoscopy and
individual follow-up procedures). Only the highest dysplasia grade was considered for each
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procedure. Once IND or LGD was diagnosed, a patient remained in that category for the rest
of the analysis regardless of subsequent findings or absence of findings. If no IND or LGD
was diagnosed prior to censoring, a patient was classified as NoD. Thus, “IND” indicates no
prior or synchronous LGD. “Prevalent dysplasia” was defined as IND or LGD detected at, or
prior to, the index colonoscopy. “Incident dysplasia” was defined as IND or LGD detected at
a follow-up procedure in a patient without prior dysplasia or dysplasia at the index
colonoscopy.

Histologic assessment

Outcomes

Histologic inflammation was scored on a 5-point scale (1 — normal; 2 — inactive; 3 — mild; 4
— moderate; 5 — severe) modified from the Mount Sinai Division of Gl Pathology
Histological Activity Index (MSHAI), which has high interobserver agreement.19-21 Mean
histologic inflammation was the mean score of the most inflamed colonic segment from the
included surveillance colonoscopies. Histopathological grading of dysplasia was according
to the Riddell classification.22 At MSH, all slides with suspected dysplasia are routinely
reviewed by a panel of expert gastrointestinal (GI) pathologists, supervised by one senior Gl
pathologist (NH).

The primary outcome was ACRN incidence. Secondary outcomes were the CRN or
colectomy incidence. We also compared the incidence of ACRN and colectomy among
patients with IND versus LGD (secondary analysis).

tatistical analysis

Categorical and continuous variables were compared using the XZ or Fisher’s exact test and
Student #or Mann-Whitney U test, respectively. Kaplan Meier curves were generated with
log rank tests. Time at risk for progression was initiated at the diagnosis of IND or LGD for
patients with /ncident dysplasia, and at the index colonoscopy for patients with NoD or
prevalent dysplasia. Patients were censored at the outcome of interest (ACRN for primary
analysis, CRN or colectomy for secondary analyses), or last available surveillance
colonoscopy or colectomy. Patients with IND or LGD diagnosed at the last available
procedure were excluded from the Kaplan Meier analysis, unless this was the outcome of
interest.

Cox regression modeling was used to identify independent predictors of (A)CRN. Log-log
plots were used to assess the proportional hazards assumption of time-static covariates.
Dysplasia was entered as a time-changing covariate that could change from NoD to either
IND or LGD over time, but not from IND to LGD. Previously established predictors of
ACRN (PSC, histologic inflammation, disease extent, disease duration, number of adequate
surveillance colonoscopies and prior dysplasia) and variables with p<0.10 on the univariable
analysis were included in the multivariable model. Interactions between dysplasia and other
covariates were tested by comparing log-likelihood ratios of the multivariable models with,
versus without, the interaction term. Patients with missing data for covariates included in the
multivariable model were excluded (<5% of patients). Subgroup analyses were performed
for PSC status and for IND patients with, versus without, dysplasia at the second procedure
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(i.e. the first surveillance colonoscopy after the diagnosis of IND), and sensitivity analyses
were performed excluding patients with prior dysplasia and patients with <6 months of
follow-up. Patients with prevalent LGD were excluded from the analysis of CRN. The
Bonferroni method was used to correct for multiple testing in subgroup and sensitivity
analyses.

Statistical analyses were performed using SPSS Statistics 25.0 (IBM Corp., Armonk, N.Y.,
USA).

Study oversight

Results

This study was approved by the Icahn School of Medicine at Mount Sinai Institutional
Review Board.

Of 1562 patients with IBD in the MSH surveillance database, 492 patients met the eligibility
criteria for analysis (Supplementary Figure 1). During 2149 patient-years of follow-up, 32
(6.5%) patients developed ACRN. Fifty-three (10.8%) were categorized as IND, 80 (16.3%)
as LGD and 359 (73.0%) as NoD. Among the 53 patients with IND, 15 (28.3%) had IND
diagnosed prior to the index colonoscopy, 13 (24.5%) at the index colonoscopy, 25 (47.1%)
during follow-up after a median of 3.5 (IQR: 1.9 — 5.4) years. Seven (13.2%) patients were
diagnosed with IND at the last available follow-up and excluded from the Kaplan Meier
analyses. The proportion of patients classified as IND did not change significantly over time
during the study period (Data not shown, p=0.20).

Comparison Between IND versus NoD

Patient characteristics

As noted in the Methods section, “IND” refers to IND in the absence of prior or
synchronous LGD. Compared to patients with NoD, patients with IND more often had
extensive colitis and PSC (Table 1). The two groups were similar with respect to mean age,
sex, IBD type, disease duration, family history of CRC, and medication exposure. Colonic
surveillance was more intensive in patients with IND compared to NoD, as evidenced by
more adequate surveillance colonoscopies, more biopsies per procedure, shorter intervals
between procedures, increased utilization of chromoendosocopy and slightly longer follow-
up (all p<0.05). The IND group also had more severe histological inflammation.

Incidence of ACRN

Compared to patients with NoD, patients with IND had a significantly higher rate of
progression to ACRN (Figure 1a; p<0.0005). The incidence rate of ACRN was 3.1% per
person-year in the IND group and 0.4% per person-year in the NoD group. ACRN developed
in 7 (13.2%) patients with IND at a median of 4.0 (IQR 3.0 — 4.8) years after the diagnosis
of IND, compared with only 6 (1.7%) patients with NoD at a median of 5.5 (IQR 4.4 - 8.2)
years after index colonoscopy.
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The more rapid progression to ACRN among patients with IND compared to NoD remained
significant when sensitivity analyses were performed for only patients with >6 months of
follow-up (Figure 1b; p<0.0005) and only patients without prior dysplasia (Figure 1c;
p<0.0005). When analyzing patients with PSC, those with IND (vs. NoD) had a higher risk
of progression to ACRN (Figure 1d; p<0.0005), but this pattern was not seen in patients
without PSC (Figure le; p=0.37).

In those patients who were diagnosed with IND, a subsequent surveillance procedure was
performed in 43 patients after a median of 1.1 (IQR 0.81 — 1.57) years. Importantly, if
dysplasia was not confirmed on the second procedure — versus confirmation of IND or a
higher grade lesion - the risk of ACRN was significantly lower (Figure 1f; 0.5% versus 9.9%
per patient-year; p<0.0005). Of note, in 10 out of 16 (63%) patients with IND or CRN on the
second colonoscopy, IND was again the highest grade lesion. Such patients with “persistent
IND” had an equal risk of ACRN as those with a higher grade lesion on the second
procedure (data not shown, p = 0.77).

Independent predictors of ACRN

Compared to NoD, IND was associated with a 6.85-fold higher risk of ACRN (aHR 6.85;
95% ClI 1.78 — 26.4; Table 2). Other significant, independent positive predictors of
progression to ACRN were LGD (aHR 21.5; 95% CI 5.93 — 77.8) and histologic
inflammation (aHR 1.70; 95% CI 1.03 — 2.79), whereas adequate surveillance colonoscopies
were protective (aHR 0.49; 95% CI 0.36 — 0.66). There was a trend towards a statistically
significant interaction between PSC and the number of surveillance colonoscopies
(p=0.053). PSC was an independent predictor of ACRN only when the number of
surveillance procedures was omitted from the multivariable model (aHR 2.87; 95%ClI 1.14 —
7.20). There were otherwise no significant interactions.

Incidence of CRN and Independent Predictors

Patients with IND had a significantly higher rate of progression to CRN (LGD, HGD or
CRC) compared to patients with NoD (Figure 2a; p<0.0005). Fourteen (30.4%) patients with
IND developed CRN after a median of 2.75 (IQR: 0.79 — 5.05) years, whereas only 35
(9.0%) patients with NoD developed CRN even after a median of 4.2 (IQR 2.3 — 6.1) years.
The incidence of CRN following a diagnosis of IND was 7.0% per patient-year, compared to
2.2% per patient-year in patients with NoD.

The more rapid progression to CRN among patients with IND compared to NoD remained
significant when sensitivity analyses were performed for patients without IND prior to the
index colonoscopy (Figure 2b, p<0.0005), and those with >6 months of follow-up (Figure
2¢, p=0.01). In the subgroup of patients with PSC, patients with IND had significantly
higher rates of progression to CRN compared to patients with NoD, (Figure 2d, p=0.003).
This was not the case, however, for those without PSC (Figure 2e, p=0.051). The
Bonferroni-corrected threshold for significance in these analyses was p<0.0125.

IND patients without dysplasia on the subsequent surveillance colonoscopy — compared to
those in whom IND or a higher grade lesion was confirmed — had a significantly lower risk
of CRN (Figure 2f; 3.1% versus 23.3% per patient-year; p <0.0005).
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On multivariable analysis, patients with IND had a 3.25-fold (95%CI: 1.50 — 7.05) higher
adjusted risk of developing CRN compared to patients with NoD (Table 3). No other
significant independent predictors of CRN were identified. There were no significant
interactions.

Comparison Between IND versus LGD

Patient characteristics

Compared to patients with IND as the highest grade lesion, patients with LGD more often
had longer disease duration, less extensive colitis, less use of immunomodulators, and less
severe histologic inflammation (Supplementary Table 2). Duration of follow-up was shorter
in patients with LGD, but there were otherwise no differences in colonoscopic surveillance
details between the groups. IND was significantly less frequently visible, and less frequently
polypoid than LGD (Supplementary Table 3).23 IND trended toward more often being
unifocal compared to LGD (p=0.052).

Incidence of ACRN

As expected, compared to patients with IND only, patients with LGD had a significantly
higher rate of progression to ACRN (Figure 1a; p=0.05). ACRN occurred in 19 patients with
LGD (23.8%) at a median of 0.81 (IQR 0.36 — 2.0) years following a diagnosis of LGD, at a
rate of 8.4% per person-year. On multivariable analysis, LGD significantly and
independently predicted ACRN compared to IND (aHR 3.14; 95%CI 1.02-9.62, based upon
the model in Table 2 with IND instead of NoD as the reference category). However, after
correcting for multiple testing (threshold p<0.0125), there was no significant difference in
progression to ACRN between patients with LGD versus IND on subgroup or sensitivity
analyses (Figure 1b—e).

Colectomy incidence and indications

In the IND group, 4 (8.9%) patients underwent colectomy at a rate of 1.9% per patient-year,
whereas in the NoD group, 25 (7.0%) patients underwent colectomy at a rate of 1.6% per
patient-year. Compared to patients with NoD, patients with IND did not have a significantly
higher risk of colectomy (Figure 3; p=0.78). While the incidence rate of colectomy was
higher among patients with LGD versus IND (7.6% versus 1.9% per patient-year, p=0.02;
Figure 3), the proportion who had “dysplasia” as the indication for colectomy was 75% in
both groups (Supplementary Table 4).

Discussion

In this retrospective analysis of nearly 500 patients with IBD undergoing colonoscopic
surveillance, we report that patients with IND had a significant, and independent, increased
risk of ACRN compared to patients without dysplasia. Compared to NoD, IND was
associated with a 2.7% per patient-year higher rate of incident ACRN. Furthermore, IND
was a significant independent predictor of CRN, but not of colectomy. This further
establishes IND as a clinically relevant, independent risk factor for neoplasia in patients with
IBD.
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Prior studies reported rates of IND progression to (A)CRN ranging anywhere from 1.0-7.3%
per patient-year.9-1324.25 |n addition to the low incidence of (A)CRN, this wide range may
be explained by various limitations, several of which are overcome in the present study.
First, unlike the present study, there was variable effort in controlling for established
confounders of ACRN, including disease extent and duration,X PSC,16:17 and histologic
inflammation.1415 Active inflammation and reactive epithelial atypia can be difficult to
discriminate from dysplasia, partly explaining why the interobserver agreement among
pathologists in the diagnosis of IND and LGD in IBD is poor.26-29 This is underscored by
our finding that patients with IND had more extensive and severe inflammation compared to
patients with either NoD or LGD. A critical strength of our study is that we established that
IND remained predictive of ACRN even afteradjusting for histologic inflammation and
disease extent as critically relevant confounders. A second limitation of prior studies which
is overcome here is that the quality of the histopathological diagnosis of dysplasia differed
within, and between, previous studies on IND.%-13.24.25 |n our study, dysplasia was
diagnosed by specialized Gl pathologists according to the Riddell classification, and
confirmed in a peer review setting overseen by an expert pathologist in IBD-associated
dysplasia (NH) in order to establish a consensus diagnosis.22 This confirmatory approach is
in line with guidelines for routine clinical practice whenever a diagnosis of dysplasia is
considered.> Notably, our external validity is supported by results from a large IBD cohort
with similar grading of dysplasia, reporting similar progression rates from IND to CRN
(6.1% per patient-year versus 7.0% in our study).13

Our rigorous analytic approach and attention to relevant sources of bias are other important
strengths of this study. The neoplastic risk of IND versus NoD can be overestimated due to
immortal time bias, because the start of follow-up differs between the groups (the first
colonoscopy versus the diagnosis of incident IND).30 No prior studies have utilized time-
changing covariates to account for this bias.?10.12.13 Additionally, we corrected for the
frequency and quality of colonoscopic surveillance by adjusting for the number of
adequately performed surveillance procedures. Since patients were censored at the last
available surveillance colonoscopy or colectomy, absence of dysplasia was reliably
confirmed in patients who did not reach the outcome of (A)CRN. Regardless, patients with
IND still had a near 7-fold higher risk of ACRN per year compared to NoD.

Given the clinical implications, our results demonstrating that following a diagnosis of IND,
the findings on the subsequent colonoscopy predict the risk of ACRN, warrant emphasis as
well as external validation. Patients with IND whose subsequent surveillance colonoscopy
showed no IND or CRN, had similar risk of ACRN as patients with NoD from the outset
(0.5% per patient-year). By contrast, patients with IND whose subsequent surveillance
colonoscopy confirmed IND or CRN, had a risk of ACRN similar to LGD patients (9.9% per
patient-year). Based on these and our study’s main findings that IND is independently
associated with incident ACRN, it seems reasonable to advocate that IND surveillance
intervals should be similar to LGD initially with lengthening of the interval if subsequent
colonoscopy shows no dysplasia.

Other novel findings of our study include that IND was significantly less often visible, less
often polypoid, and trended towards being more often unifocal compared to LGD. Patients
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with IND had a significantly lower risk of ACRN compared to LGD on multivariable
analysis. These findings are in line with most,%2 but not all,13 prior studies. Unfortunately,
insufficient power limited robust sensitivity and subgroup analyses. Notably, among patients
who progressed to ACRN, progression occurred more rapidly following a diagnosis of LGD
versus IND (median 0.8 versus 4.0 years, respectively).

Our study is not without limitations, most of which are inherent to any retrospective cohort
analysis. Patients with a prior history of IND or LGD were not excluded so, in cases where
the diagnosis was made outside of MSH, the quality of the histopathological diagnosis could
not be guaranteed. However, sensitivity analyses showed that IND predicted (A)CRN
independent of prior dysplasia. The data were insufficient to assess the impact of endoscopic
resection of lesions. Our cohort, selected from a tertiary IBD referral center, is likely at
higher risk for neoplastic progression. The prevalence of PSC was particularly high
(especially in patients with IND) and PSC was predictive of ACRN. Although we adjusted
for concomitant PSC and established that IND independently predicted (A)CRN, we were
not able to confirm specifically that IND predicted (A)CRN in patients without PSC. This is
most likely explained by the low incidences of IND and (A)CRN in non-PSC patients, but
this remains to be confirmed. While there was no significant difference in colectomy rates
between the NoD (7%, 25/359) and IND (8.9%, 4/53) groups, this likely reflects insufficient
power. More clinically relevant is that the /ndlication for colectomy did differ: the indication
for colectomy was significantly more often dysplasia/CRC for patients with IND versus
NoD and less often inflammation and/or stricture, albeit neither of the latter were
statistically significant. We cannot rule out that some patients who underwent colectomy for
non-dysplastic reasons might otherwise have developed (A)CRN on longer follow-up.
Because the proportion of patients in the IND and NoD groups undergoing colectomies was
similar, this is unlikely to influence the overall conclusions. Lastly, our per-group sample
size and low incidence of (A)CRN resulted in wide confidence intervals for the magnitude of
the effect of IND on progression to (A)CRN. Future investigations confirming and externally
validating our findings are needed. In addition, defining biomarkers for progression from
IND to ACRN, such as aneuploidy and p53 overexpression, might be important adjuncts for
risk stratification.2524.31

In conclusion, based on a large cohort of patients with IBD undergoing colonoscopic
surveillance with consistent grading of all dysplasia, we have established that the diagnosis
of IND in itself is an important, independent risk factor for ACRN. We look forward to
prospective validation studies since the clinical significance of a diagnosis of IND was
heretofore poorly defined. As such, no clinical guidelines have provided clear
recommendations for the management of IND.3-5 In the future, IND should be considered in
evidence-based risk-stratification models to guide optimal CRN surveillance and
management among patients with 1BD.3:> Such models would allow for effective
surveillance, and thereby limit the physical and psychological burden on patients, as well as
societal healthcare costs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviations:

ACRN advanced colorectal neoplasia

aHR adjusted hazard rate

CD Crohn’s disease

Cl confidence interval

CRC colorectal cancer

CRN colorectal neoplasia

EHR electronic health record

Gl gastrointestinal

HGD high-grade dysplasia

HR hazard rate

IBD inflammatory bowel disease

IBD-U IBD-unclassified

IND indefinite dysplasia

IQR interquartile range

LGD low-grade dysplasia

MSH Mount Sinai Hospital

NoD no dysplasia

PSC primary sclerosing cholangitis

uc ulcerative colitis
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Patient characteristics (NoD versus IND).

Table 1:

Page 16

No dysplasia Indefinitedysplasia  p value
(n=359) (n=53)

Baseline Characteristics
Age (y), mean (SD) 405 (14.9) 445 (14.9) 0.07
Male Sex, n (%) 181 (50.4) 32 (60.4) 0.18
IBD-type, n (%)

uc 185 (51.5) 30 (56.6)

cD 161 (44.8) 19 (35.8)

1BDU 13 (3.6) 4(7.5) 0.25
PSC, n (%) 73 (20.3) 17 (32.1) 0.053
Disease duration (y), median (IQR) 11.6 (8.5-20.4) 12.6 (8.7-21.1) 0.46
Extensive colitis, n (%) 180 (50.1) 39 (73.6) 0.001%
Family history of CRC, n (%) 14 (3.9) 3(5.7) 0.47
Medication exposure, n (%)

Biologicals 167 (46.5) 22 (41.5) 0.50

Immunomodulators 217 (60.4) 35 (66.0) 0.43

5-Aminosalicylates 317 (88.3) 45 (84.9) 0.48
Colonoscopic Surveillance Details
Duration of follow-up (y), mean (SD) 4.2 (2.5) 5.8(3.4) <0.0005 ™
Number of adequate surveillance colonoscopies, median (IQR) 2.0(2.0-3.0) 3.0(2.0-6.0) 0.006~
Average number of biopsy jars per procedure, median (IQR) 7.3(5.5-8.6) 8.1(7.3-9.4) <0.0005
Interval between surveillance colonoscopies (y), median (IQR) 1.24(0.82-1.61) 0.94(0.68-1.27) 0.03%
Procedures with chromoendoscopy, n (% of total number of procedures per group) 29 (2.5) 20 (6.4) <0.0005 ™
Mean Histologic inflammation, mean (SD) 2.9(0.9) 3.4 (1.0) <0.001 %

*
Significant at p<0.05.
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Table 2.
Predictors of ACRN, Cox regression analysis
Univariable Multivariable*
Events HR 95% CI p value aHR 95% CI p value
n (%)

ACRN, n (%) 32 (100)
Age - 103 101-105 gop* 103 1.00-1.07 007
Male Sex 18 (56) 116 058-233 0.68 - - -
Dysplasia® - - <0.0005 - - <0.0005

IND 7(22) 863 279-267 gooos* 685 1.78-264 ggos*

LGD 19(59) 244 973-613 ggoo5* 215 5.93-77.8  <0goo5*
Prior dysplasia 18(56) 109 541-221 gggps* 205 0.75-5.60 0.16
PSC? 12 (38) 229 112-468 (gp2* 114 036-3.63 0.83
Histologic Inflammation - 177 119-264 (oo5* 170 1.03-279 goug*
Disease duration - 105 1.02-108 (go1* 1.00 0.96-1.03 0.81
Crohn’s Disease? 10(31) 0.67 0.32-1.41 0.29 - - -
Number of adequate surveillance colonoscopies - 055 043-0.71 gpoos™ 049 036-0.66 ggoos™
Extensive colitis 23(72) 194 089-421 0.10 182 0.74-444 0.19
Family history of CRC 2 (6) 148 0.35-6.18 0.59 - - -
Exposure to biologicals 10(31) 0.67 0.32-1.43 0.30 - - -
Exposure to immunomodulators 13 (41) 051 0.25-1.04 0.06 0.88 0.37-2.09 0.78
Exposure to 5-ASA 25 (78) 044 0.19-1.03 0.06 099 0.34-293 0.99

1) Entered as time-changing covariate 2) interaction between PSC and number of adequate surveillance colonoscopies (p=0.053), aHR 2.87;95%ClI
1.14 - 7.70 for PSC when number of surveillance colonoscopies is omitted from the model. 3) Reference category: UC/IBD-U 3) 16 patients

excluded due to missing data.

*
Significant at p<0.05.
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Table 3.
Predictors of CRN, Cox regression analysis
Univariable Multivariable
Events HR  95% CI p-value aHR 95% CI p-value
n (%)
CRN, n (%) 46 (100)
Age - 103 101-105 gggz* 102 099-104 018
Male Sex 23(50) 1.07 061-188 081 - - -
IND!? 14 (30) 257 133-49 gpgo5* 325 150-7.05 (go3*
Prior IND 3(7) 089 0.27-292 0.85 064 0.18-222 048
PSC 15 (33) 164 089-302 0.11 169 0.81-350 0.16
Mean Histologic Inflammation - 1.09 0.79-151 0.59 113 0.77-165 0.53
Disease duration - 1.02 1.00-1.05 0.07 1.02 099-1.06 0.21
Crohn’s Disease? 16 (35) 0.73 040-1.32 0.29 - - -
Number of adequate surveillance colonoscopies - 111 097-127 0.12 1.08 093-124 033
Extensive colitis 35 (76) 167 090-312 0.11 126 061-261 0.53
Family history of CRC 1(2) 046 0.06-3.38 0.45 - - -
Exposure to biologicals 16 (35) 0.67 0.37-122 0.19 - - -
Exposure to immunomodulators 22 (48) 055 0.31-0.97 0.04 064 034-121 0.17
Exposure to 5-ASA 39 (85) 043 0.21-0.86 0.02 056 025-125 0.16

1) Entered as time-changing covariate 2) Reference category: UC/IBD-U 3) 7 patients were excluded due to missing values.

*
Significant at p<0.05.
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