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Abstract

Background & Aims—Crohn’s disease and ulcerative colitis are associated with increased risk
of colorectal cancer (CRC). Surveillance colonoscopy is recommended at 2-3 year intervals
beginning 8 years after diagnosis of inflammatory bowel disease (IBD). However, there have been
no reports of whether colonoscopy examination reduces the risk for CRC in patients with IBD.
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Methods—In a retrospective study, we analyzed data from 6823 patients with IBD (2764 with a
recent colonoscopy, 4059 without a recent colonoscopy) seen and followed for at least 3 years at 2
tertiary referral hospitals in Boston. The primary outcome was diagnosis of CRC. We examined
the proportion of patients undergoing a colonoscopy within 36 months before a diagnosis of CRC
or at the end of the follow-up period, excluding colonoscopies performed within 6 months before a
diagnosis of CRC, to avoid inclusion of prevalent cancers. Multivariate logistic regression was
performed, adjusting for plausible confounders.

Results—One hundred fifty-four patients developed CRC. The incidence of CRC among patients
without a recent colonoscopy (2.7%) was significantly higher than among patients with a recent
colonoscopy (1.6%) (odds ratio [OR], 0.56; 95% confidence interval, 0.39-0.80). This difference
persisted in multivariate analysis (OR, 0.65; 95% CI, 0.45-0.93) and was robust when adjusted for
a range of assumptions in sensitivity analyses. Among patients with CRC, a colonoscopy within
6—36 months before diagnosis was associated with reduced mortality (OR, 0.34; 95% ClI
0.12-0.95).

Conclusions—Recent colonoscopy (within 36 months) is associated with a reduced incidence of
CRC in patients with IBD, and lower mortality in those diagnosed with CRC

Keywords

Crohn’s disease; ulcerative colitis; pregnancy; delivery; caesarean section; colon cancer;
screening; risk factor; early detection

INTRODUCTION

Patients with inflammatory bowel diseases (IBD; Crohn’s disease (CD), ulcerative colitis
(UC)) are at an elevated risk of colorectal cancer (CRC)1~7. Early estimates of magnitude of
this risk placed it at 18% at 30 years after diagnosis in UC2. Consequently, professional
society guidelines recommend surveillance colonoscopies begin 8-10 years after diagnosis,
repeating every 2-3 years thereon in individuals with UC or colonic CD’-11, Recent
literature has been conflicting on whether there have been secular changes in risk of CRC in
IBD patients. The majority of emerging studies from diverse population-based cohorts
suggest that there has been a reduction in risk of CRC in IBD* 5 12. 13 Several reasons have
been proposed to explain this temporal reduction including more wide spread use of
maintenance treatment, higher frequency of colectomy, and a greater uptake of surveillance
colonoscopy in clinical practice allowing for the detection of dysplastic lesions prior to the
development of CRC®.

In the general population, screening colonoscopy has been associated with a reduced
incidence and mortality from colorectal cancer!4-20, Individuals with a recent negative
colonoscopy have a substantial reduction in risk of subsequent significant lesions on follow-
up periods even extending to 10 years after the initial exam4 1920, |n contrast, data on
whether a similar “protective’ effect exists in those with IBD has not been examined. Indeed
this is an important clinical question to examine as the molecular pathogenesis of colitis-
associated-cancer is distinct from that of sporadic carcinoma2l: 22, Consequently, the
benefits of surveillance colonoscopies cannot be extrapolated from the general population to
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patients with IBD. Additional factors influence any potential estimates of surveillance in
patients with IBD. The temporal decline in CRC risk in patients with IBD may reduce
potential benefits of frequent surveillance examinations. Furthermore, controversy also
exists regarding the optimal method of performing surveillance exams and the added yield
of random biopsies. Given the considerable cost of surveillance exams every 2-3 years in
individuals who are often diagnosed with IBD at a young age, it is important to examine if
colonoscopies alter the risk of or outcomes after CRC in this patient population.

Consequently, using a large validated cohort of patients with IBD, we examined whether
recent colonoscopy alters risk of CRC in patients with IBD, and if the outcomes after CRC
diagnosis are different in those who had a recent colonoscopic exam compared to those
without.

METHODS

Study Population

The data source for our study was an electronic medical record IBD cohort the development
of which has been detailed in previous publications from our group?3-27. In brief, we
selected all patients with at least one International Classification of Diseases, 9™ edition,
clinical modification (ICD-9-CM) code for CD or UC. Using a combination of free text
concepts identified using natural language processing from clinical notes, endoscopy,
pathology, radiology and operative reports, structured codified data (diagnosis and
procedure codes) and electronic prescription for medications, we developed and validated an
algorithm to accurately define CD or UC in our cohort with a positive predictive value of
97%. Our final population consisted of 5,506 patients with CD and 5,522 patients with UC.

Variables and Outcome

The primary outcome for our study was a diagnosis of CRC determined by diagnosis codes
for colon or rectal cancer (ICD-9-CM 153.x — 154.x). In a previous study from our group,
we confirmed the high positive predictive value of this diagnostic code in our EMR,
consistent with published literature?4 26-28_Our main predictor of interest was undergoing a
colonoscopy within 36 months prior to the first date of CRC diagnosis (for cases) or end of
follow-up (for non-cases). We selected this interval to be consistent with the recommended
intervals from both the American Gastroenterological Association (AGA) and British
Society of Gastroenterology (BSG) guidelines®11, We specifically excluded procedures
performed within 6 months prior to CRC diagnosis to exclude procedures leading to the
diagnosis of the cancer. Patients who had a colonoscopy within 6 months prior to the CRC
diagnosis were still eligible to be counted as having had surveillance colonoscopies if their
prior exam was in the 6—36 months prior to CRC diagnosis. We also specifically required at
least a 6 month interval between first diagnosis code for IBD and a CRC diagnosis to
exclude patients specifically referred to our center for care of prevalent CRC. Among
patients who did not have CRC, we required at least 3 years of care in our system, no
colectomy during this period, and counted only colonoscopies occurring within 3 years of
the date of last visit in our system to ensure a similar time frame of reference as the CRC
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Covariates

group. Mortality was determined by linkage to the social security death index with updates
every month as described previouslyZ4.

We extracted information on age at diagnosis of cancer (or end of follow-up), gender, race
(white or non-white), duration of follow-up for IBD in our health care system, and a
diagnosis of primary sclerosing cholangitis (PSC) established using our previously validated
algorithm?4, We assessed for any use of immunomodulator (azathioprine, 6-mercaptopurine,
or methotrexate) or anti-tumor necrosis factor a (infliximab, adalimumab, certolizumab
pegol) therapy, and a history of an IBD-related hospitalization or surgery. Where available,
we also calculated median C-reactive protein or erythrocyte sedimentation rate (ESR) levels
that we have previously shown to be associated with risk of colorectal cancer in IBD?%.

Statistical Analysis

The study was approved by the Institutional Review Board of Partners Healthcare and all
statistical analysis was performed using Stata 12.0 (StataCorp, College Station, TX).
Categorical variables were expressed as proportions and compared using the chi-square test
while continuous variables were summarized using medians and interquartile ranges (IQR)
and compared using the t-test. The Mann-Whitney test was used for non-parametric
comparisons. Univariate logistic regression was performed to identify factors associated
with CRC and variables with a p-value < 0.05 or those that had previously been
demonstrated to be associated with CRC were included in a final multivariate model where a
p < 0.05 was considered to indicate independent statistical significance.

We performed a number of planned subgroup and sensitivity analysis. We examined the
association between colonoscopy and risk of CRC stratifying our cohort by gender, type of
IBD, and a diagnosis of PSC. In sensitivity analyses, we increased the interval between first
date of IBD diagnosis and CRC to at least 12 months; and also restricted the window for an
eligible colonoscopy to be within 12—-36 months prior to a diagnosis of CRC or end of
follow-up. We also repeated our analysis requiring that our no surveillance arm have at least
one prior colonoscopy performed within our health care system, and adjusting for median
ESR values. We also adjusted for intensity of healthcare utilization measured as density of
number of medical facts, defined as each distinct encounter with the healthcare system
including laboratory visits, radiological or surgical procedures, office visits, or inpatient
stays. As there is no validated method to ascertain disease location or extent from electronic
medical record administrative datasets, we repeated our analysis adjusting for development
of penetrating or stricturing small bowel complications in CD as a proxy for those with
small bowel involvement. Similarly, as disease extent was not available in UC, we repeated
our models adjusting for prescriptions for topical aminosalicylate or corticosteroid therapy
as proxy for distal colitis. Finally, to ensure that any inverse association identified is not a
reflection of overall healthy behaviors, we examined whether a recent colonoscopy was
associated with a diagnosis of non-CRC solid tumors or hematologic malignancies.
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RESULTS

Study Population

A total of 6,823 patients were included in the study among whom 154 developed CRC
during the follow-up (Figure 1). A total of 2,764 patients had an eligible colonoscopy within
the 3 years window while the remaining 4,059 did not have a recent colonoscopy. Table 1
compares the characteristics of the two groups of patients. Patients with a recent
colonoscopy were more likely to be younger, had slightly longer duration of follow-up, less
likely to be women or have a diagnosis of UC. There was no difference in racial distribution
between the two groups. As expected, those with a recent colonoscopy were more likely to
have severe disease characterized by need for immunomodulator or anti-TNF biologic
therapy. A total of 43 patients in the colonoscopy group developed CRC during follow up
(1.6%) compared to 111 patients in the no colonoscopy group (2.7%, p=0.001) (Table 1).

As expected, patients with CRC were likely to be older, more likely to be male and have a
diagnosis of UC or PSC (Supplemental Table 1). The mortality in patients without CRC was
5% compared to 29% in those with a diagnosis of CRC (p < 0.001). Table 2 compares the
characteristics of patients with CRC, stratified by whether they had a history of colonoscopy
within 6-36 months prior to diagnosis. There was no significant difference in age between
the two groups, though patients with CRC and a recent colonoscopy were younger and less
likely to be white, but had a longer duration of follow-up.

Colorectal cancer Incidence

In the full cohort, having a recent colonoscopy within 3 years was associated with a reduced
likelihood of CRC (Odds ratio (OR) 0.56, 95% confidence interval (CI) 0.39 — 0.80) (Table
3). This difference persisted on multivariate analysis adjusting for age, gender, duration of
disease, type of IBD, and co-existing PSC (OR 0.65, 95% CI 0.45-0.93). Adjusting for
intensity of healthcare utilization (OR 0.61, 95% CI .42 — 0.88) or use of immunomodulator
or anti-TNF therapy (OR 0.62, 95% CI 0.43 — 0.89) did not alter our estimates. In the subset
of patients who had available ESR measurements prior to cancer diagnosis or end of follow-
up, adjusting for quartile of median ESR elevation also did not alter the inverse association
between recent colonoscopy and CRC diagnosis.

All-cause Mortality

Among patients with a diagnosis of CRC, those who had a colonoscopy within 6-36 months
prior to diagnosis had a lower mortality (14%) compared to those without a recent
colonoscopy (34%) (p=0.012). Adjusting for age, gender, co-morbidity and disease factors,
a recent colonoscopy within 6—36 months prior to diagnosis was independently associated
with a reduced all-cause mortality (OR 0.34, 95% CI 0.12 — 0.95).

Sensitivity Analysis

We performed a number of sensitivity analyses. Restricting the window for an eligible
colonoscopy to between 12—-36 months prior to CRC diagnosis did not affect our estimates
(OR 0.66, 95% CI 0.46 — 0.94). The association was of similar magnitude for CD (OR 0.68)
and UC (OR 0.64), and for both men and women. The association remained significant
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excluding those with PSC. Adjusting for small bowel stricturing or penetrating
complications as a proxy for small bowel involvement in CD did not change our estimate
(OR 0.48; 95% CI 0.28 — 0.81). Our estimates were similarly unchanged adjusting for
prescriptions of topical aminosalicylates or corticosteroids in those with UC. The inverse
association with colonoscopy was specific to CRC and not significant for solid tumors
excluding colon cancer (OR 0.97, 95% CI 0.86 — 1.10) or hematologic malignancies (OR
1.25, 95% CI 0.93 — 1.67) suggesting that the association is unlikely to be explained by
overall healthy behaviors. To ensure completeness of capture, restricting the analysis to
patients who had a primary care doctor within our system resulted in similar estimates. To
account for the fact that patients in the no colonoscopy arm may have undergone this
procedure elsewhere, we additionally required our non-CRC arm to have at least one
colonoscopy within our electronic medical record within the time frame. Our findings
remained unchanged by these sensitivity assumptions.

DISCUSSION

It is well established in the general population that colonoscopy reduces risk of and
mortality from CRC through removal of adenomas that have cancerous potential and
detection of prevalent cancers at an early stagel4—20. Information regarding the potential
benefit of such colonoscopies in patients with IBD is lacking but is particularly pertinent as
the traditional adenoma-carcinoma sequence on which the above premise is based does not
apply to colitis associated cancers?:- 22, Using a large multi-institutional IBD cohort of
nearly 7,000 patients, we demonstrate that IBD patients who underwent a colonoscopy
within the past 3 years had a significantly lower risk of CRC.

Recognizing the higher risk of CRC in patients with IBD, guidelines from the AGA, BSG,
and the European Crohn’s and Colitis Organization (ECCO) recommend surveillance
colonoscopies every 2-3 years once individuals with UC attain a disease duration of 8-10
years’: 811 Recognizing that a similar risk of CRC exists in colonic CD, such patients are
recommended to adhere to similar surveillance protocols as those with UC29: 30, However,
the potential benefit in terms of reduction in CRC risk or mortality in this population has not
been examined previously, yet this is an important question for patients subject themselves
to invasive colonoscopies every 2—3 years, and indeed sometimes annually in long-standing
disease. Furthermore, the utilization of societal resources by repeated surveillance exams is
considerable. Thus establishment of the benefit of surveillance colonoscopy is an important
research goal. Reassuringly, we found in our study that individuals with either UC or CD
who had a colonoscopy within the past 3 years had a reduction in risk of CRC by nearly half
compared to those patients without such recent exam. Additionally and importantly, IBD
patients with CRC who had a recent colonoscopy had lower mortality than those with CRC
diagnosed without a recent colonoscopy.

While to our knowledge no prior studies have specifically addressed reduction in the risk of
CRC with surveillance colonoscopy in IBD, a few have examined the association between
surveillance and mortality. In cohort of 41 patients who developed CRC in the context of
UC, cancer was detected at an earlier stage in the group undergoing surveillance, and
resulted in better 5-year survival3l. Karlen et al. similarly showed improved survival in
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patients undergoing colonoscopy32. However, conflicting data also exists with other authors
suggesting no mortality benefit to surveillance colonoscopy in patients with 1BD33.
Intriguing epidemiologic trends support this plausibility. Several recent studies have
demonstrated a temporal decline in examined temporal trends in incidence of CRC across
diverse IBD cohorts® 12 34 though data has not always been consistent*. Researchers have
speculated on reasons for the temporal decrease in risk of CRC. Inflammation is felt to be an
important determinant of CRC in IBD% 21 22_ Greater use of maintenance treatment for IBD
may result in more prolonged periods of remission resulting in reduced risk of CRC.
However, more regular use of surveillance colonoscopies could also explain this temporal
reduction in risk of CRC though not all countries that have demonstrated this reduction in
CRC risk have reported high rates of adherence to surveillance exams. In the Northern
California study, despite no change in CRC risk, there was a significant increase in the
utilization of colonoscopy between 1998 and 2010.

There are a few potential explanations for the reduced CRC incidence associated with
surveillance colonoscopies in IBD. First, such colonoscopies may allow endoscopic removal
of polypoid or non-polypoid dysplastic lesions, thereby reducing risk of CRC. Unresectable
lesions may trigger a referral for colectomy prior to development of CRC,thereby improving
outcomes. Second, it may detect invisible dysplasia that can also either result in referral to
colectomy or be followed up more intensively leading to early diagnosis of high grade
dysplasia or cancer. Third, one may speculate that IBD patients who do not undergo
colonoscopy are likely different in Gl-related behavior when compared to those who
undergo such procedures, and may have less frequent follow-up, suboptimal titration of their
medical treatments, and poor adherence to recommended medical regimens. We do not
believe this to explain our findings for a few reasons. First, there is inconsistent data
suggesting a chemopreventive effect to any of the current IBD medications. Thus, adherence
to existing medical therapies is unlikely to directly explain differences in CRC risk through
a pharmacologic effect. One may hypothesize that the colonic inflammation is better
controlled in patients undergoing frequent colonoscopies to assess for mucosal healing, and
earlier up-titration of medications. Indeed such an approach has been recently demonstrated
to be feasible and improve outcomes. However, this hypothesis only further supports the
potential importance of colonoscopy in reducing CRC risk in IBD patients and suggests an
alternate mechanism for this inverse association in addition to identification of dysplastic
lesions.

Several studies have examined adherence to surveillance colonoscopies in patients with
IBD3%, As many of these studies focused on those with long-standing disease, our rates of
recent colonoscopy are not immediately comparable. In the most directly comparable study
from Kaiser Northern California, during the 2007-2010 period, 28% of CD and 24% of UC
patients underwent a colonoscopy?. In comparison, in our study, 40% of those in the no
CRC group compared to 28% of those in the CRC group had a history of recent colonoscopy
within a 3 year time frame prior to diagnosis or end of follow-up. In a study from the
CESAME cohort in France, among patients with long-standing CD or UC, 54% had a
surveillance colonoscopy during the 41-month study period3®, also comparable with our
shorter window of 36 months. In contrast, other referral center studies have shown
surveillance rates of up to 80% in a single Canadian center3’. The reasons for non-adherence
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to surveillance protocols are multi-factorial including demographic, patient factors related to
perception of risk, logistics, as well as provider factors3.

The reduction in mortality in the CRC group who had a recent colonoscopy is consistent
with data in the general population where there is emerging data that colonoscopy is
associated with a reduction in long-term CRC incidence and mortality14-20, While we did
not have information specifically on cause of death or stage of CRC in our study, our
findings demonstrate that IBD-CRC patients who had a recent colonoscopy had significantly
reduced overall mortality on follow-up even after adjusting for age, gender, race, and non-
cancer co-morbidity. Thus, one can speculate that in the IBD cohort, recent colonoscopy
could plausibly be associated with a diagnosis of early stage prevalent cancer resulting in
better overall outcomes. Studies of interval cancers in the general population support a
similar hypothesis3®.

We performed a number of sensitivity analyses to examine the robustness of our findings.
The inverse association with between recent colonoscopy and CRC risk was robust on
adjustment for medication use suggesting that the association with colonoscopy identified in
our study was not due to patients undergoing colonoscopy receiving more appropriate
escalation in their medical treatment. That the inverse association remained significant after
adjusting for median ESR or CRP values suggest that inflammation or treatment thereof is
unlikely to be a significant confounder. Furthermore, the higher rates of immunosuppressive
treatment in those undergoing colonoscopy suggest that this group may indeed be at a higher
risk of CRC by virtue of their inflammatory burden. The inverse association with screening
colonoscopy and CRC incidence and mortality is also unlikely to be explained by
differential healthcare seeking behaviors between the two groups or healthy life style
choices. There was no effect on our estimates on adjusting for intensity of healthcare
utilization, and indeed the association with colonoscopy was restricted to CRC and not for
other solid organ tumors or hematologic cancers, supporting the specificity of our findings.

We readily acknowledge several limitations to our study. First, while our cohort was
considerably larger than most prior studies examining epidemiology of CRC in patients with
IBD, it was comprised of patients seeking care at two tertiary referral centers and affiliated
centers in the Greater Boston area. As such, this may represent a cohort with more severe
disease. However, as this is indeed the group that is likely to be at a greater risk of CRC
owing to their inflammatory burden, it is a pertinent group to examine this question. Second,
our cohort was not restricted to those with disease duration of longer than 8 years, and while
we adjusted for duration of follow-up after the first diagnosis code of IBD, we were not able
to accurately define duration since diangosis. However, there was no difference in the
median disease duration between the groups based on receiving a colonoscopy within 3
years, and one would expect disease duration to be non-differentially distributed between the
two groups, or favor greater colon cancer risk in those receiving colonoscopy either due to
persistent disease activity or longer disease duration. Third, we did not have information on
the indication for the colonoscopy, quality of surveillance colonoscopies, and whether the
recommended number of biopsies was obtained. It is plausible that the intensity and quality
of surveillance exams were higher in this group many of whom were under the care of IBD
specialists. Further studies in population-based cohorts are necessary to more accurately
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define the real-world impact of surveillance practices on CRC incidence and outcomes in
IBD. Yet, within the context of our study, this is unlikely to significantly affect our
estimates as misclassification of ‘non-surveillance’ colonoscopies as being of the same
quality of surveillance exams would bias our effect sizes towards the null, making ours a
conservative estimate. As well, bias in selecting high risk patients for colonoscopy would
make our findings of lower CRC incidence in this group more robust. Furthermore, recent
studies have suggested that most dysplastic lesions, and certainly most cancers in IBD, are
visible on white-light exam with a low yield for random biopsies. Consequently, the
difference between a ‘diagnostic’ and a ‘surveillance’ colonoscopy would be unlikely to
significantly alter our findings. As colon cancer fortunately remains uncommon, large
studies are essential to ensure sufficient power to examine the question about the
effectiveness of surveillance exams in population-based cohorts. Fourth, as no distinct
diagnosis codes exist for dysplasia, we were not able to examine the effect of colonoscopy
on the incidence of dysplastic changes in colitis. However, one would expect that a
diagnosis of dysplasia would result in more frequent colonoscopies, biasing that group
towards having a higher risk of CRC. Further, as there is greater homogeneity in the
management of CRC than dysplasia, this allowed us to more accurately examine the effect
of recent colonoscopy on CRC outcomes without significant confounding.

In conclusion, using a large IBD cohort, we demonstrate that colonoscopy was associated
with a reduction in risk of CRC. Furthermore, individuals with colitis-associated cancer who
underwent a recent colonoscopy within 6-36 months prior to CRC diagnosis had
significantly reduced mortality compared to those without a recent exam. Continued
colonoscopic surveillance in IBD patients at an elevated risk appears to be warranted, as is
focus on ensuring the optimal technique and interval for such surveillance exams. Policy
should also focus on increasing adoption and adherence to surveillance protocols.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Flowchart depicting flow of patients within the study
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Table 1

Characteristics of study population, stratifying by colonoscopy within 3 years

Page 13

Characteristic Colonoscopy  No colonoscopy  p-value
(n=2,764) (n = 4,059)
% %
Median age (in years) (IQR) 47 (32-61) 49 (35-63) < 0.0001
Median age at first IBD diagnosis code (IQR) (in years) 37 (24-51) 39 (27 -54) < 0.0001
Median follow-up duration after first IBD code (IQR) (in years) 8(5-12) 8(5-11) 0.06//
Sex < 0.0001
Female 52 57
Male 48 43
Race 0.94
White 87 87
Non-white 13 13
Type of IBD < 0.0001
Crohn’s disease 51 46
Ulcerative colitis 49 54
Primary sclerosing cholangitis 3 2 0.28
Ever immunomodulator use® 40 21 <0.0001
Ever biologic use¥ 21 9 <0.0001
Median C-reactive protein (IQR) (mg/dl)T 3.7(14-104) 48(16-16.7) 0.001
Colorectal cancer 1.6 2.7 0.001
IQR - interquartile range; IBD - inflammatory bowel diseases;

TCRP available for 1492 patients without recent colonoscopy and 1747 patients with recent colonoscopy

¢Immunomodulators comprise azathioprine, 6-mercaptopurine (6-MP), methotrexate) while biologics include infliximab, adalimumab, and
certolizumab pegol

I,

sing the Mann-Whitney test for non-parametric comparisons
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Table 2

Characteristics of study population, stratifying by diagnosis of colorectal cancer

Characteristic CRC with recent CRC without p-value
colonoscopy recent colonoscopy
(n=43) (n=111)
% %

Median age (in years) (IQR) 57 (44 - 63) 58 (46 — 69) 0.11
Median age at first IBD diagnosis code (IQR) (in years) 49 (34 -55) 53 (40 - 64) 0.03
Duration of follow-up after first IBD code [Median (IQR)] (in years) 6 (3-10) 5(2-8) 0.06//
Sex 0.68

Female 39 43

Male 61 57
Race 0.004

White 74 92

Non-white 26 8
Type of IBD 0.95

Crohn’s disease 45 46

Ulcerative colitis 54 54
Primary sclerosing cholangitis 9 7 0.66
Ever immunomodulator use¥ 33 1 0.04
Ever biologic use? 14 8 0.27
Died 14 34 0.012

IQR — interquartile range; IBD — inflammatory bowel diseases;

¢Immunomodulators comprise azathioprine, 6-mercaptopurine (6-MP), methotrexate) while biologics include infliximab, adalimumab, and

certolizumab pegol

A

Using the Mann-Whitney test for non-parametric comparisons
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Table 3
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Risk of colorectal cancer (CRC) associated with a recent colonoscopy (within 36 months) in patients with
inflammatory bowel diseases

Model Odds 95% confidence
ratio(OR) interval (ClI)

Unadjusted model 0.56 0.39-0.80
Fully adjusted model/ 0.65 0.45-0.93
Sensitivity analysis

Full model + intensity of healthcare utilization® 0.61 0.42-0.88
Full model + immunomodulator or anti-TNF therapy use 0.62 0.43-0.89
Full model + median ESR level* 0.54 0.34-0.86
Full model (excluding colonoscopy within 12 months prior to diagnosis) 0.66 0.46 - 0.94

ESR — erythrocyte sedimentation rate (ESR) in mm/hr

I

Fully adjusted model included age, gender, duration of disease, diagnosis of primary sclerosing cholangitis, type of IBD and duration of follow-up

iIntensity of healthcare utilization was assessed using density of facts defined as number of distinct encounters with the medical system per year of

follow-up

Information of ESR levels were available in 85 patients with colorectal cancer and 4,414 non-CRC controls. Only ESR values prior to diagnosis
of colorectal cancer were included.
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