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ORIGINAL ARTICLE

Statin Exposure Is Not Associated with Reduced Prevalence of Colorectal
Neoplasia in Patients with Inflammatory Bowel Disease
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Background/Aims: Statins have been postulated to lower
the risk of colorectal neoplasia. No studies have examined
any possible chemopreventive effect of statins in patients
with inflammatory bowel disease (IBD) undergoing colorectal
cancer (CRC) surveillance. This study examined the associa-
tion of statin exposure with dysplasia and CRC in patients
with IBD undergoing dysplasia surveillance colonoscopies.
Methods: A cohort of patients with IBD undergoing colo-
noscopic surveillance for dysplasia and CRC at a single
academic medical center were studied. The inclusion crite-
ria were IBD involving the colon for >8 years (or any colitis
duration if associated with primary sclerosing cholangitis
[PSC]) and at least two colonoscopic surveillance exams. The
exclusion criteria were CRC or high-grade dysplasia (HGD)
prior to or at enrollment, prior colectomy, or limited (<30%)
colonic disease. The primary outcome was the frequency of
dysplasia and/or CRC in statin-exposed versus nonexposed
patients. Results: A total of 642 patients met the inclusion
criteria (57 statin-exposed and 585 nonexposed). The statin-
exposed group had a longer IBD duration, longer follow-up
period, and more colonoscopies but lower inflammatory
scores, less frequent PSC and less use of thiopurines and
biologics. There were no differences in low-grade dysplasia,
HGD, or CRC development during the follow-up period be-
tween the statin-exposed and nonexposed groups (21.1%,
5.3%, 1.8% vs 19.2%, 2.9%, 2.9%, respectively). Propensity
score analysis did not alter the overall findings. Conclusions:
In IBD patients undergoing surveillance colonoscopies, statin
use was not associated with reduced dysplasia or CRC rates.
The role of statins as chemopreventive agents in IBD re-

mains controversial. (Gut Liver 2019;13:54-61)
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INTRODUCTION

Long-standing inflammatory bowel disease (IBD) that af-
fects the colon, including ulcerative colitis (UC), Crohn’s disease
(CD), and IBD unclassified colitis (IBD-U), is a well-established
risk factor for colorectal dysplasia and cancer.'™ While the in-
cidence of colorectal neoplasia in the IBD population appears
to be decreasing, there is still an estimated 2-fold higher risk of
colorectal cancer (CRC) compared to non-IBD populations in
both referral-based and population-based studies.” Patients with
concomitant primary sclerosing cholangitis (PSC) carry an even
higher risk of dysplasia and CRC, estimated to be 3-fold higher
than the IBD population without PSC.*® Enrollment in a surveil-
lance protocol with colonoscopies at routine intervals is there-
fore recommended according to clinical practice guidelines for
patients with long-standing IBD or PSC with colonic involve-
ment irrespective of IBD disease duration. Despite its limitations,
colonoscopy dysplasia surveillance is currently the most effec-
tive way to prevent cancer in these high-risk patients.

Chronic inflammation of the colon creates a “field effect,”
whereby any part of the colon that is currently, or was previ-
ously, inflamed, is at risk for neoplastic transformation.”'® As
such, unless dysplasia is visible and can be resected endoscopi-
cally with continued close surveillance, colectomy has tradi-
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tionally been recommended for occult dysplasia or unresectable
dysplasia due to the high likelihood of either a synchronous

" Because

lesion or progression to cancer in the short-term.
of the field effect in IBD, medications with putative chemopre-
ventive properties that have favorable safety profiles are an at-
tractive addition to regular colonoscopic surveillance. To date,
medications such as 5-aminosalicylates (5-ASAs), ursodeoxy-
cholic acid, thiopurines, anti-tumor necrosis factor agents, and
folate have been suggested as chemopreventive agents, but data
are often conflicting as to their effectiveness.”"®

Statins are prescribed for an increasing proportion of the U.S.
population, primarily for their lipid-lowering effect through in-
hibition of 3-hydroxy-3-methylglutaryl coenzyme A reductase
(HMG-CoA reductase). Because HMG-CoA reductase is over-
expressed in CRC and other cancers, statins seem to be rational
agents to explore as chemopreventive agents.”” Indeed, in
addition to their anti-hyperlipidemic effect, statins also exhibit
anti-inflammatory, anti-proliferative and pro-apoptotic effects,
among other posited antineoplastic mechanisms. While there
is a body of literature supporting the antineoplastic effect of
statins in vitro, in vivo data are more limited and variable.”™*
With respect to CRC risk among individuals without IBD, some
studies have suggested small CRC risk reduction,”” while oth-
ers, including a large population-based study, failed to demon-

37 The literature

strate any significant benefit in this respect.
describing the chemopreventive effect of statins on CRC in the
IBD population is quite limited and includes only two recent
studies to our knowledge.’®* While both studies notably re-
ported a reduced risk of CRC among IBD patients, either self-
reported IBD® or according to International Classification of
Disease (ICD)-9 code,” neither of these studies were designed
specifically as CRC surveillance studies in the setting of estab-
lished colonic IBD.

To further explore statins as chemopreventive agents in IBD,
the present study investigated statin exposure in patients with
confirmed IBD at increased risk of dysplasia and CRC who were
undergoing active colonoscopic surveillance.

MATERIALS AND METHODS
1. Case identification

Mount Sinai Hospital in New York is a tertiary referral center
where physicians regularly perform surveillance colonoscopies
for patients with longstanding colonic IBD, or with PSC and
any duration of colonic IBD. We queried the Mount Sinai Data
Warehouse, an electronic health record-linked database that
includes both inpatient and outpatient encounters, for all cases
of IBD who had at least two colonic pathology reports available
electronically between January 2005 and December 2016. Diag-
nosis was initially via ICD-9 (555.*-558.%) and/or ICD-10 codes
(K50.*-K52.*) and free-text search for IBD, CD, and UC. Pathol-
ogy from both colonoscopic biopsies and surgical colectomy
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specimens were captured. “Date of enrollment” was considered
to be the date of the first IBD-related gastroenterology (GI) en-
counter closest to January 1, 2005 and included either an office
visit or colonoscopy procedural encounter.

2. Inclusion and exclusion criteria

After initial identification through the electronic query, indi-
vidual charts were manually reviewed. Inclusion criteria were:
(1) diagnosis of IBD (UC, CD, IBD-U) with colonic involvement
by standard clinical, endoscopic, and histologic criteria; (2)
confirmed disease >8 years (non-PSC) or any duration of con-
firmed colonic involvement (PSC); (3) enrollment in dysplasia
surveillance protocol at Mount Sinai or affiliated practices with
electronic access to clinical, endoscopic, and histologic data;
(4) at least two colonic pathology specimens from surveillance
exams read by the Mount Sinai Division of GI-Pathology; (5)
no history of colectomy prior to enrollment; or (6) no history
of advanced colorectal neoplasia (ACRN), which includes high-
grade dysplasia (HGD) and/or CRC, at or prior to enrollment.
Exclusion criteria were: CD without colonic involvement; UC
with limited proctitis and no extension, and IBD-U or CD with
<33% colonic involvement; or ACRN, defined as HGD or CRC
on the first colonoscopy at enrollment.

3. Data abstraction

For individuals who met inclusion criteria, the following
baseline information was abstracted from the medical record at
the time of enrollment: demographic information and baseline
disease-related characteristics (age, sex, date of IBD diagnosis,
IBD type [UC, CD, IBD-U], extent of disease [Montreal clas-
sification], personal history of dysplasia [indefinite for dys-
plasia, IND], low-grade dysplasia [LGD]; history of HGD were
excluded), diagnosis of PSC by histologic or radiologic criteria,
IBD-related medication exposure (biologics, thiopurines, me-
salamines, 5-ASAs), and nonsteroidal anti-inflammatory drug
(NSAID) exposure. Statin exposure was recorded as exposed or
non-exposed, with the former defined as any use greater than
3 months and determined based on clinical documentation or
review of electronic medical prescriptions.

Duration of follow-up and mean number of colonoscopies by
the end of follow-up were recorded. Each follow-up encounter
was defined as a surveillance colonoscopy with pathology re-
port available. Both colonoscopic and histologic findings were
recorded including: date of exam, proximal-most extent ex-
amined, gross findings for each anatomic colonic segment and
also overall impression of endoscopic activity (remission, mild,
moderate, and severe) on colonoscopy, presence of dysplasia
(IND, LGD, and HGD) or cancer and severity of inflammation
(normal mucosa, inactive/remission, mild, moderate, and severe)
on pathology. All histologic diagnoses were as reported in the
original pathology report; no specimens were re-reviewed or
altered for the purpose of this study. As noted, all pathology
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was read by one expert IBD GI pathology group at Mount Sinai
according to accepted criteria established by the IBD Morphol-
ogy Study Group.” It is routine practice at our institution that
all cases concerning for dysplasia or neoplasia are reviewed at
the time of diagnosis and agreed upon by at least two patholo-
gists within the group. Members of the Mount Sinai Division
of GI Pathology have previously demonstrated negligible inter-
observer variability (kappa 0.9) for interpreting colorectal neo-
plasia in IBD."

All patients were followed until either the last recorded co-
lonic pathology report or colectomy.

4. Grading of histologic inflammation and determination
inflammation score

The highest score for each segment was recorded. The degree
of inflammation for each biopsy site was scored as follows: 0,
normal or inactive/remission; 1, mildly active; 2, moderately ac-
tive; or 3, severely active. The inflammation score (IS) for each
colonoscopy was calculated as the sum of highest histologic
activity in every segment divided by the number of segments
examined (“mean IS”).’

5. Primary outcome

The primary outcome was development of any new dysplasia
(IND, LGD) and/or ACRN (HGD, CRC) since enrollment.

6. Statistical analyses

Categorical variables were reported as count and percentages
and compared using the chi-square test. Continuous variables
were reported as mean+tstandard deviation and compared us-
ing the Student t-test. Given the differences in mean time of
follow-up between the statin-exposed and non-exposed groups,
time-to-event analyses were performed up to 5 years of follow-
up. Cumulative event rates were estimated using Kaplan-Meier
methods. Standardized incidence rates at 5 years for the study
endpoints were reported as 100 patient-years of follow-up. Haz-
ard ratios and 95% confidence intervals for the statin-exposed
and non-exposed groups were generated with proportional haz-
ard models (Cox regression, primary analytic model). In order
to account for baseline confounding between the two groups,
multivariable Cox regression models were constructed and in-
cluded candidate covariates determined a priori, including statin
exposure, age, sex, PSC, IBD duration, mean IS, and number
of colonoscopies, as well as any variables with p<0.10 in the
univariate model. Covariates were included in the multivariable
model using a conservative 1:8 covariate-to-event ratio in order
to minimize model overfitting. Multicollinearity was evaluated
by visual inspection of the correlation matrix and estimation
of the variance inflation factor, with >10 used as a threshold
to define significant multicollinearity. The proportionality as-
sumption for the Cox models was verified using the Schoenfeld
residuals method. Analyses were performed with STATA version

12.0 (StataCorp., College Station, TX, USA). A two-sided p-value
of <0.05 was considered statistically significant for all analyses.

7. Propensity score-based matching

Given the retrospective, non-randomized nature of the
surveillance cohort with respect to statin exposure, we also
performed an exploratory propensity score based analysis (sen-
sitivity analysis) using a 1:2 statin exposed:statin non-exposed
ratio matched on variables decided a priori-age (+10 years),
sex, inflammation extent, mean IS, IBD duration (+5 years), and
number of colonoscopies. Kaplan-Meier curves were generated
to compare the time to dysplasia and/or ACRN development
between the two matched groups. The propensity score-based
analyses were performed in SPSS version 21.0 (IBM Corp., Ar-
monk, NY, USA).

8. Ethical considerations

The Icahn School of Medicine at Mount Sinai Institutional
Review Board (IRB number: HS#: 15-00688, GCO#1: 15-
1509(0001)) approved this retrospective longitudinal cohort
study, which was performed in accordance with Health Insur-
ance Portability and Accountability Act guidelines.

RESULTS
1. Full cohort

A total of 642 IBD patients (57 statin exposed, 585 statin
non-exposed at the time of inclusion) undergoing CRC surveil-
lance met full inclusion criteria (Table 1). The two groups were
comparable with respect to the proportion of male patients and
extent of colitis. The statin exposed group tended to be older
and had longer disease duration compared to the statin non-ex-
posed group (p<0.0001). Statin-exposed patients more often had
UC and a lower frequency of PSC than the non-exposed groups.
The statin exposed group had slightly longer follow-up dura-
tion and underwent more colonoscopies (4.1 vs 3.2, p=0.003),
but had slightly lower mean IS score (0.6 vs 0.8, p=0.03) than
the non-exposed group. The two groups had comparable use of
NSAIDs and 5-ASAs but the statin-exposed group had signifi-
cantly lower use of thiopurines and biological medicines.

2. Primary outcome

Unadjusted univariate analysis demonstrated no difference in
the rates of dysplasia or CRC development between the statin
exposed and non-exposed groups (Table 2). After adjusting for
age, sex, PSC, IBD duration, mean IS, number of colonoscopies,
thiopurine and biologic exposure, there still was no difference
in the rate of any dysplasia and/or CRC according to statin
exposure (Table 2). The incidence rate per 100 patient years of
follow-up for ACRN was 0.9% and 0.8%, while IND/LGD was
4.1% and 3.5% in the statin exposed and non-exposed groups,
respectively. Nor was there a difference in 5-year rates of IND/
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Table 1. Baseline Characteristics in Statin-Exposed versus Nonexposed Patients

Characteristics Statin exposed (n=57) Statin non-exposed (n=585) p-value

Age at the time of enrollment, yr 59.449.6 39.5+14.4 <0.0001
Male sex 31 (54.4) 296 (50.6) 0.59
IBD diagnosis <0.0001

Ulcerative colitis 43 (75.4) 272 (46.5)

Crohn'’s disease 11 (19.3) 292 (49.9)

Indeterminate colitis 3 (5.3) 21 (3.6)
Primary sclerosis cholangitis 4(7.0) 118 (20.2) 0.02
Disease extent 0.15

Limited 4(7.0) 54 (9.3)

Intermediate 15 (26.3) 157 (27.2)

Extensive/pancolitis 27 (47.4) 311 (53.8)
IBD duration, yr 21.1+12.5 14.149.6 <0.0001
Follow-up duration, yr 5.0+2.8 3.8+2.8 0.003
No. of colonoscopies at follow-up 4.142.4 3.242.2 0.003
Inflammation score at follow-up 0.6+0.6 0.8+0.7 0.03
Biologics use 10 (17.5) 274 (46.8) <0.0001
Thiopurine use 19 (33.3) 343 (58.6) <0.0001
5-ASA use 49 (86.0) 489 (83.6) 0.64
NSAID use 5(8.8) 48 (8.2) 0.11

Data are presented as mean+SD or number (%).

IBD, inflammatory bowel disease; 5-ASA, 5-aminosalicylates; NSAID, nonsteroidal anti-inflammatory drug.

Differences between categorical variables were tested with the two-sided chi-square test. Differences between continuous variables were tested
with the two-sided student t-test.

Table 2. Clinical Outcomes in Statin-Exposed versus Nonexposed Patients

Statin exposed (n=57) Statin non-exposed (n=585)

Unadjusted HR Adjusted HR "
5-yr KM 100 patient-yr 5-yr KM 100 patient-yr (95% CI) (95% CI) p-value
estimate rate estimate rate

CRC or HGD 2(3.6) 2(0.9) 15 (4.4) 15 (0.8) 1.08 (0.25-4.74)  0.63 (0.14-2.90)' 0.55
CRC 1(1.8) 1(0.5) 5(1.5) 5(0.3) 1.62 (0.19-13.9)  0.56 (0.06-4.92)' 0.60
HGD 1(1.8) 1(0.5) 10 (2.9) 10 (0.5) 0.81(0.10-6.36)  0.72 (0.08-6.29)" 0.76

IND or LGD 9 (18.0) 9 (4.1) 64 (17.2) 64 (3.5) 1.14 (0.57-2.28) 1.04 (0.45-2.41) 0.92
IND 4 (7.4) 4(1.8) 35 (9.6) 35 (1.9) 0.94 (0.33-2.64)  0.93 (0.31-2.79)" 0.90
LGD 8 (16.5) 8 (3.6) 50 (14.0) 50 (2.7) 1.28 (0.61-2.70)  0.95 (0.38-2.34) 0.91

CRC, HGD, IND or LGD 9 (18.0) 9 (4.1) 66 (17.7) 66 (3.6) 1.10 (0.55-2.21)  0.98 (0.43-2.25) 0.96

Data are presented as number (%).

KM, Kaplan-Meier; HR, hazard ratio; CI, confidence interval; CRC, colorectal cancer; HGD, high-grade dysplasia; IND, indefinite dysplasia; LGD,
low-grade dysplasia.

The median follow-up time was 5.0 years (interquartile range [IQR], 2.8-7.3 years) in the statin-exposed group and 3.5 years (IQR, 1.4-5.9 years)
in the statin nonexposed group. HR were generated by Cox regression modeling. Multivariable Cox regression models included the following co-
variates: statin use, age, sex, primary sclerosing cholangitis, duration of inflammatory bowel disease, mean inflammatory score, number of colo-
noscopies, thiopurine exposure and biologic exposure. *Adjusted p-value; 'Adjusted only for age and sex to minimize overfitting; *Adjusted for
age, sex and duration of inflammatory bowel disease to minimize overfitting.

LGD (Fig. 1) or ACRN (Fig. 2) between the two groups. Notably,
the 5-year estimated rate of ACRN was 3.6% to 4.4% for the
whole cohort irrespective of statin exposure, while that of IND/
LGD was 17.2% to 18% (Fig. 3).

3. Propensity-matched cohort

Demographic characteristics for the 1:2 statin exposed:non-
exposed propensity score matched cohort are detailed in Sup-
plementary Table 1. In this cohort matched on age (+10 years),
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Fig. 1. Development of indefinite dysplasia or low-grade dysplasia on
follow-up according to statin exposure status.
HR, hazard ratio; CI, confidence interval.
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Fig. 2. Development of high-grade dysplasia or colorectal cancer on
follow-up according to statin exposure status.
HR, hazard ratio; CI, confidence interval.

sex, inflammation extent, mean IS, IBD duration (+5 years),
and number of colonoscopies, there was no difference in the
frequency of dysplasia or CRC (Supplementary Table 2). ACRN
(HGD and/or CRC) developed in 7% of the statin exposed group
compared to 9.6% of the statin non-exposed group (p=0.57)
over the follow up period, while 31.6% and 36%, respectively,
developed IND and/or LGD (p=0.57). There was no difference
in the rate of ACRN development between the matched groups
(p=0.90).

DISCUSSION

Statins are highly pleiotropic agents and have been shown
to have several additional in vitro and in vivo effects above
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Follow-up duration (yr
No. at risk P o)

Statin non-exposed 585 480 409 327 266 210
Statin-exposed 57 53 47 43 36 30

Fig. 3. Development of indefinite dysplasia, low-grade dysplasia,
high-grade dysplasia, or colorectal cancer on follow-up according to
statin exposure status.

HR, hazard ratio; CI, confidence interval.

the potent anti-hyperlipidemic and cardioprotective benefit
achieved via their reliable inhibition of HMG CoA reductase.
In this large retrospective study of patients with confirmed IBD
actively undergoing colonoscopic CRC surveillance, we found
no significant chemopreventive benefit of statin use even after
controlling for potentially clinically relevant confounders. De-
spite the statin-exposed group having longer disease duration,
somewhat longer follow up, and more colonoscopies per pa-
tient, the incidence of neoplasia was no different than the non-
exposed individuals. However, it should be noted that although
our population was high-risk based on disease duration or con-
comitant PSC, the incidence of dysplasia, particularly HGD, and
CRC during follow-up in our surveillance population was low.
With respect to use of statins as chemopreventive agents in
sporadic CRC, the data are equivocal. Because no studies have
assessed CRC prevention as a primary outcome of statin use,
studies are seldom powered for this outcome. A recent meta-
analysis of 11 randomized clinical trials (RCTs) with nearly
100,000 patients failed to show a significant CRC chemopreven-
tive benefit from statin use (relative risk [RR], 0.94; 95% con-
fidence interval [CI], 0.86 to 1.04; I, 23%; p=0.23)," findings

4 The duration

that are consistent with other meta-analyses.
of most studies included was approximately 5 years, with only
two of the 11 studies lasting longer than 8 years, raising the
question of whether the study durations were too short to see
benefit in an average risk population. When RCTs were com-
bined with observational studies (case-control and cohort) com-
prising over 30 studies and 2.5 million patients, there was a 9%
risk reduction in CRC between statin exposed and non-exposed
individuals (adjusted RR, 0.91; 95% CI, 0.87 to 0.96; p<0.001)."”
Population-based studies have also shown non-statistically sig-
nificant benefit for sporadic CRC risk reduction.”** Statins have



further been explored as adenoma-preventive agents, but their
effect on adenoma incidence or recurrence remains controversial
at best,"”*

Studies analyzing the chemopreventive effect of statins spe-
cifically in the IBD population are more limited. To our knowl-
edge, the current study is the only one performed in an IBD
population with colonic involvement confirmed endoscopically
and histologically and undergoing active CRC surveillance. One
study did demonstrate a surprisingly large risk reduction in
those with self-reported IBD (odds ratio, 0.07; 95% CI, 0.01 to
0.78).” While this begs the question of recall bias, the authors
also reported a marked risk reduction of 51% in statin users
without self-reported IBD. In addition to the recall and misclas-
sification bias associated with self-reporting, that study also did
not account for disease duration, disease location (including
whether or not there was colonic involvement), concomitant
PSC, medications, inflammation extent and severity, among
other important factors. A more recent study by Ananthakrish-
nan et al.”® analyzed data from two tertiary referral centers in
the Boston area and included 11,000 IBD patients by ICD-9
diagnoses and found that statin exposure was associated with a
nearly 60% risk reduction in CRC. In that study, the IBD diagno-
sis was based on ICD-9 codes without stated confirmation of co-
lonic involvement, disease extent, or severity of inflammation.
This was also not a representative surveillance population given
that the median duration of IBD was less than 8 years in both
groups, and only 35% to 40% had had a colonoscopy within 3
years of their CRC diagnosis. Lack of colonic involvement, or
disease extent limited to proctitis, and colonic involvement <8
years in the absence of concurrent PSC are not thought to place
IBD patients at significantly increased CRC risk above the base-
line population.” Thus, it is possible that some patients in this
cohort who did not have colonic involvement had reduction in
their sporadic CRC risk as opposed to IBD associated CRC risk.
Nevertheless, the magnitude of this group’s findings is notable
and warrants validation in larger surveillance cohorts. In our
surveillance cohort, the small number of patients on statins and
the low overall rates of dysplasia and CRC, despite a high-risk
cohort with nearly 20% with concomitant PSC overall, limited
our power to detect even a small difference in either dysplasia
or ACRN between the groups in both the unmatched cohort and
the propensity score matched cohort. While the statin exposed
group did have lower mean ISs compared to the non-exposed
patients, both groups had relatively quiescent disease histologi-
cally, which is associated with lower risk of dysplasia and CRC
development.”'**** Furthermore, our low dysplasia and CRC
incidence in this otherwise high-risk population also speaks to
the efficacy of a colonoscopic surveillance protocol as a cancer
protective strategy. That the mean number of colonoscopies
over the follow-up period was 3.1 to 4.1 (mean follow-up, 3.8
to 5 years) suggests adherence with the recommended yearly or
biennial surveillance interval.
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Our study has several strengths. The patients in this surveil-
lance cohort had thorough characterization of their IBD history,
including confirmation of disease duration, endoscopic extent
and histologic activity, with the latter determined by expert pa-
thology review and confirmation. It is the first to reliably con-
trol for colonic inflammation using histologic data, rather than
surrogates such as serum C-reactive protein.” Moreover, our
study directly addressed statin exposure and occurrence of any
dysplasia, and therefore any neoplastic transformation among
IBD patients undergoing active surveillance for longstanding
disease or PSC-related colitis of any duration.

These points notwithstanding, our study does have some
limitations. First, despite being a rather large surveillance co-
hort, our study may have had inadequate power to detect differ-
ences. Another limitation may be tertiary referral basis, which
may limit generalizability. Duration, dose, and type of statin use
were also not captured in the present study. While comorbidities
were not specifically recorded, age is an acceptable surrogate
for the primary purpose of this study and, along with IBD dura-
tion, were each controlled for in the multivariable model; both
were also designated as a priori factors for the propensity-score
analysis. Although the statin non-exposed cohort was younger
than the statin-exposed group, this group notably also had over
20% with concomitant PSC and was thus at particularly high
risk for colonic neoplasia independent of other factors. While
it is plausible that PSC patients have a higher likelihood of ab-
normal liver chemistries and may be less likely to be prescribed
statins, there was no difference in dysplasia rate in the multi-
variate model. The retrospective nature of our study inherently
limits our ability to fully control for both unmeasured and mea-
sured confounders, yet we did account for factors deemed most
clinically relevant with respect to colonic neoplasia risk for this
population including age, IBD duration, PSC, colonic inflam-
mation, number of colonoscopies, and thiopurine and biological
medication use, among others. Finally, had our study duration
been longer than 5 years post-enrollment, it is possible that we
might have detected a difference in the late development of
colonic neoplasia between statin exposed and non-exposed pa-
tients.

In conclusion, our study did not find a significant chemopre-
ventive benefit of statin use in a well-characterized surveillance
cohort of patients with confirmed IBD at increased risk for neo-
plasia. While biologic plausibility exists for the antineoplastic
benefit of statins, presently there is insufficient evidence to sup-
port their use in IBD patients for chemoprevention alone. The
long duration of follow-up needed given the slow development
of neoplasia in IBD compounded by the relatively low incidence
of neoplasia overall limits the feasibility of clinical trials and
adequate powering for chemoprevention as the primary out-
come. Moving forward, well-designed and adequately powered
prospective studies looking at the highest risk populations, such
as IBD patients who have already developed dysplasia or CRC,
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may prove worthwhile.
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