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Abstract

The association between inflammatory bowel disease
(IBD) and colorectal cancer (CRC) has been acknowl-
edged for almost a century and is assumedly promoted
by a chronic inflammation-driven carcinogenic process
in the intestine in combination with a genetic predispo-
sition. The magnitude of the risk of CRC in IBD remains
a continuing subject of debate. The early, high risk es-
timates for CRC in IBD were most likely overestimated
due to selected patient populations originating from
tertiary referral centers with a disproportional high
percentage of patients with severe disease. Later pop-
ulation-based studies calculating risk estimates from a
broad spectrum of IBD patients have found the risk to
be significantly lower. At present, there is evidence that
IBD patients with longstanding and extensive disease
with uncontrolled inflammation are those at increased
risk. Additional, other recognized risk factors include
early age at onset, family history of CRC, and concomi-
tant primary sclerosing cholangitis. A significant amount
of effort is put into identifying potential preventive fac-
tors of CRC in IBD, including surveillance programs and
chemopreventive agents but the individual effect of
these remains uncertain. Interestingly, recent studies
have reported a decline in risk of CRC over time. Sur-
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veillance programs and the new treatment strategies,
particular biological treatment might be part of the
reason for the observed decline in risk of CRC in IBD
over time but future studies will have investigate this
assumption.

© 2013 Baishideng Publishing Group co., Limited. All rights
reserved.
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Core tip: The increased risk of colorectal cancer in in-
flammatory bowel disease is well established. But what
is the true magnitude of this increased risk, does the
risk of colorectal cancer differ between ulcerative colitis
and Crohn’s disease and what are the significant risk
factors? Further, recent studies have indicated that the
risk of colorectal cancer in patients with inflammatory
bowel disease is decreasing over time, potentially due
to improved treatment options that lower the inflam-
matory burden. These are some of the subjects that
will be elucidated and discussed in this review.
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INTRODUCTION

In almost a century it has been recognized that the risk
of developing colorectal cancer (CRC) is increased in
patients with longstanding inflammatory bowel disease
(IBD), and it is estimated that one out of six deaths in
ulcerative colitis (UC) patients and one out of 12 of all
deaths in patients with Crohn’s disease (CD)" is caused
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by colorectal cancer. Together with the hereditary syn-
dromes of familial adenomatous polyposis and hereditary
non-polyposis colorectal cancer, IBD is in the top-3 high
risk conditions for CRC. Both UC and CD carry an in-
creased risk of CRC; however the risk is most extensively
studied in UC. The augmented risk of CRC in IBD is as-
sumedly promoted by a chronic, inflammation-driven car-
cinogenic process in the intestine in combination with a
genetic predispositionm. The prognosis of sporadic CRC
and IBD-related CRC is similar with a 5-year survival of
50%" whereas IBD-related CRC affect younger patients
than sporadic CRC (60 years o5 70 years) o,

In 1925, Crohn and Rosenberg[(’] were the first to
elucidate the relation between CRC and UC and in 1928,
Bargenm further described 20 cases of colorectal cancer
in patients with UC from the Mayo clinic in the United
States. In 1971, de Dombal® reported a cumulative risk
of CRC in a population from Leeds with extensive UC
to be 5% after 10 years and as high as 41.8% after 25
years. These findings led to the suggestion of cancer pro-
phylactic colonic surgery in UC patients with extensive
disease and a disease course of more than 10 years, but
this proposal has never been carried out in practice. Since
then, substantial effort has been made to elucidate the
supposed risk of CRC in IBD and has presented a con-
siderable variety in risk estimates, leading to an ongoing
debate concerning the true magnitude of the risk of CRC
in IBD. Additionally, novel population-based studies have
suggested a decline in risk of IBD-related CRC over time,
potentially due to a shift in treatment strategies from the
era of sulfasalazine, 5-aminosalicylic acid and corticoste-
roids, to the era of immunomodulators, such as thiopu-
rines and tumor necrosis factor (TNF)-o antagonists™”.

RISK OF COLORECTAL CANCER IN

ULCERATIVE COLITIS

A landmark meta-analysis including 116 studies published
by Eaden ez 4l in 2001, found that the cumulative risk of
CRC for UC patients was 2% at 10 years, 8% at 20 years,
and 18% at 30 years. However as an important weak-
ness of the meta-analysis the underlying studies were of
very different methodology and many factors may have
biased results. A main subject, primarily in early studies,
has been the selective collection of IBD patients from
tertiary referral centers with a high percentage of patients
with disproportionately severe disease, thereby potentially
introducing referral bias with an overestimation of the
risk. This is in line with the findings in a Dutch study,
comparing a cohort of 121 IBD patients with CRC from
referral centers with a cohort of 160 IBD patients with
CRC from general hospitals and confirmed that IBD pa-
tients from referral centers represent a subgroup with a
more severe IBD-phenotype!™”.

In order to approach a more unbiased risk estimate
the use of population-based studies is essential with un-
selected cohorts of patients representing the complete
and broad spectrum of disease. An early Swedish popu-
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lation-based study by Ekbom ez a/'" including a cohort
of 3117 patients with UC and followed from 1922-1983
found 91 cases of colorectal cancet, corresponding to
a standardized incidence ratio (SIR) of 5.7 (95%CI:
4.6-7.0). A matched population-based cohort study by
Bernstein ¢ a/'” from 2000 revealed an increased risk of
CRC in 2672 UC patients (RR = 2.75; 95%CI: 1.91-3.97)
compared with a non-IBD population. In accordance,
Séderlund ez 2/ conducted a population-based study of
7607 IBD patients from Sweden diagnosed between 1954
and 1989 and found, for UC patients, a more than 2-fold
increased risk of CRC compared to the background
population (SIR = 2.7; 95%CI: 2.3-3.2). A Hungarian,
population-based study by Lakatos e a/'¥ followed 723
UC patients for 8564 person-year from 1974 to 2004 and
revealed a cumulative risk of CRC in UC of 0.6% after
10 years, 5.4% after 20 years and 7.5% after 30 years dis-
ease duration. Conversely, data from population-based
studies originating from Scandinavia, Italy and the United
States have reported lower risk estimates. A population-
based study from Olmsted County, United States from
2006 found no overall increase in CRC in 378 UC pa-
tients (SIR = 1.1; 95%CI: 0.4-2.4), but in the subgroup
of patients with extensive colitis the risk was increased
2-fold, although not reaching statistically significance (SIR
= 2.4; 95%CL: 0.6-6.0)""". Winther e al'” followed a pop-
ulation-based cohort of UC patients from Copenhagen
County, for a median of 19 years and found no increased
risk of CRC (standardized morbidity ratio: 1.05; 95%CI:
0.56-1.79). In accordance with this, a population-based
study from Italy and a very recent population-based study
from Northern Jutland, Denmark, did not find a signifi-
cant increase in CRC in UC patientsl”’mj. A recent meta-
analysis'”!, solely including population-based studies in
order to approach an unbiased, general estimate of CRC
risk in UC, found that an average of 1.6% of UC patients
was diagnosed with CRC during 14 years of follow-up.
This corresponds to a 2.4 (95%CI: 2.1-2.7) fold increased
risk of CRC in UC. Looking at absolute risk the cumula-
tive risk of CRC was 1.15% after 15 years, 1.69% after
20 years and 2.61% after 25 years disease duration. With
5 out of 8 studies originating from the Nordic countries
the low risk has been suggested to be explained by high
surgery rates and a high percentage of patients with proc-
titis in these countties, but this is not supported by the fact
that the 3 non-Scandinavian studies revealed similar of
even lower risk estimates than the Scandinavian studies.
Beaugerie ¢7 a/” recently published a prospective cohort
study on risk of colorectal high-grade dysplasia and CRC
among nearly 20000 patients with IBD enrolled in the
French observational cohort CESAME (Cancer et Surtis-
que Associé aux Maladies Inflammatoires Intestinales En
France) between May 2004 and June 2005. The authors
found a 2-fold higher risk of CRC in IBD patients com-
pared to the general population; a risk that was similar
for both UC and CD. Sub-analyses revealed that this in-
creased risk was driven by the relatively small percentage
(14.6%) of patients with long-standing extensive colitis (>
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10 years disease and > 50% of colon affected) with a SIR
of 7 (95%CI: 4.4-10.5) compared with a non-significant
increased risk in patients without long-standing extensive
colitis (SIR = 1.1; 95%CI: 0.6-1.8). These risk estimates
are higher than those originating from population-based
studies and it is of importance to notice that data from
the CESAME cohort arise from a selected IBD popu-
lation. The difference in risk estimates from selected
population »s unselected populations was addressed in a
novel meta-analysis stratifying between study design and
revealed a 4-fold greater risk of CRC in IBD patients
when data originated from referral centers with selected
patients compared with data from unselected patients
from population-based studies'”.

RISK OF COLORECTAL CANCER IN CD

In contrast to the risk of CRC in UC patients, which has
been comprehensively investigated, the risk of CRC in
CD patients remains less explored. As with the risk of
CRC in UC, studies on risk of intestinal cancer in CD
have revealed inconsistent results with a variation in re-
ported relative risk estimates from 0.8 to 20.0P",

A meta-analysis from 2005 by Jess ¢t a/™” exclusively
including population-based studies and representing
populations from North America, Scandinavia and Israel,
estimated a pooled overall SIR for CRC in CD of 1.9
(95%CI: 1.4-2.5). Separate risk estimates for cancer in
the colon and rectum resulted in a significant increased
risk for colon cancer (SIR = 2.5; 95%CI: 1.7-3.5), whilst
a slightly, non-significant increased pooled risk was es-
timated for rectum cancer (SIR = 1.4; 95%CI: 0.8-2.06).
The risk of CRC cancer was significantly increased in CD
patients with colonic involvement (SIR = 4.3; 95%CI:
2.0-9.4), non-statistically increased in patients with ileoco-
lonic CD (SIR = 2.6; 95%CI: 0.8-8.2) and not increased
in CD patients with pure ileal disease (SIR = 0.9; 95%CI:
0.2-4.1). Another meta-analysis from 2005, by Canavan e#
al”" including both selected and unselected patient series
studies, on risk of CRC in CD, reported similar results
with an overall pooled RR of 2.5 (95%CI: 1.3-4.7) and
only a significant increased risk for CD patients with co-
lonic disease (RR = 4.5; 95%CI: 1.3-14.9). In subgroup
analyses on site-specific CD the RR estimate increased
for patients with colonic involvement whereas combined
RR of CRC in CD patients with ileal disease was not in-
creased (RR = 1.1; 95%CI: 0.8-1.5). A retrospective study
by Hertinton ez a/*” calculated risk of CRC cancer in a more
recent IBD cohort from the Kaiser Permanente database
from 1998 to 2010 and identified 29 incident CRC pa-
tients among persons with CD corresponding to a 1.6-fold
higher risk of CRC compared with the general Kaiser
Permanente population. In the up-dated meta-analysis
from 2013 by Lutgens 7 al” the pooled risk estimate for
CRC in CD was slightly increased (SIR = 1.6; 95%CI:
1.2-2.0) when data originated from population-based
studies. Yet again, the risk was only increased in patients
with colonic involvement, though not reaching statistical
significance (pooled SIR = 2.0; 95%CI: 0.3-3.7).
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RISK FACTORS

It is essential, in a clinical aspect to obtain knowledge of
potential cancer predictive factors in order to identify
subgroups of patients who need closer surveillance or
more intense treatment. Known risk factors for CRC in
IBD patients include young age at diagnosis, duration
and anatomic extent of disease, family history of CRC,
concurrent primary sclerosing cholangitis and persisting
inflammation of the colon.

AGE AT ONSET

Young age at onset of colitis has been reported to be an
independent risk factor for CRC. Interpretation of exist-
ing evidence is complicated as children tend to have more
extensive and severe colitis compated with those diag-
nosed in adult age, and further have a potential for longer
disease duration, a risk factor in itself.

The impact of early age at onset of 1BD as a risk fac-
tor for CRC was assessed in a Danish cohort study by
Jess et al”. They found that the risk of CRC varied mark-
edly by age at diagnosis of UC; those diagnosed at child-
hood or adolescence (age 0-19 years) had the greatest risk
(RR = 43.8; 95%CI: 27.2-70.7) followed by those diag-
nosed in young adulthood (age 20-39 years) with a RR of
2.65 (95%CI: 1.97-3.56). Those diagnosed with UC at the
age period from 60-79 years had a risk of CRC that was
below that of the background population (RR = 0.76;
95%CI: 0.62-0.92). However, as pointed out by the au-
thors, the absolute risk of CRC was limited even in those
diagnosed in young age®™. Patients diagnosed with UC at
age 0-19 had an absolute risk of CRC of 1.64% (95%CI:
0.25%-3.00%) after 25 years disease duration and for
the group diagnosed at 20-39 years of age this risk was
0.80% (95%CI: 0.39%-1.20%). In matched controls the
corresponding 25-year risk estimates were 0.05 (95%CI:
0.03%-0.07%) and 0.47% (95%CI: 0.43%0-0.50%), respec-
tively for the two age-groups. These data are supported
by a population-based meta-analysis which showed that
the standardized CRC incidence ratio was 4 times higher
in IBD patients diagnosed at young age (< 30 years)
compared with a non-significantly increased risk patients
diagnosed at the age of 30 years or older"”, but the meta-
analysis did not report absolute risks.

DISEASE EXTENT AND DURATION

UC patients with pancolitis are at highest risk, left-sided
colitis carries a moderate risk, and patients with proctitis
and protosigmoiditis are at similar risk of CRC as the
background population. Ekbom ez al""" found that UC
patients with pancolitis had a nearly 15-fold increased
risk of CRC (SIR = 14.8; 95%CI: 11.4-18.9) as compared
to the background population, in contrast to an increased
risk of 2.8 for those with left-sided colitis and a non-
significant increased risk of 1.7 for those with proctitis.
A smaller risk was found in the population-based study
by Séderlund ez a/' exploring the significance of site-
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specific inflammation for both UC and CD, on risk of
CRC. Within the cohort and compared with UC proctitis
the risk of CRC cancer was 2.0 (95%CI: 1.3-3.0) for UC
pancolitis, 1.2 (95%CI: 0.7-1.9) for left-sided UC, 0.9 for
colonic CD (95%CI: 0.5-1.6) and 0.7 (95%CI: 0.4-1.1)
for non-colonic CD. A risk of 5.6 (95%CI: 4.4-7.0) was
found for UC pancolitis, compared to an overall risk for
UC of 2.7 (95%CI: 2.3-3.2) when comparing with the
general population. In accordance, the population-based
meta-analysis by Jess ¢z al” reported an overall risk of
4.8 (95%CI: 3.9-5.9) for UC patients with extensive dis-
ease. Backwash ileitis in UC, theoretically representing
the greatest extent of disease due to ileal involvement,
has been reported to carry an additional increased risk of
CRC™!, but this has not been confirmed by others™.

In addition to extent of disease, longer duration of
disease is associated with an augmented risk of CRC in
IBD. In a Danish, nationwide cohort study by Jess ¢f al’
the relative risk of CRC in IBD was low in the first years
after diagnosis (except for an implausible high RR the
first year after diagnosis, assumedly as a result of dif-
ferential diagnostic problems or cases of coincidental
detection of recent onset IBD in patients diagnosed with
CRC), then progressively increasing with duration of
IBD reaching the level of the non-IBD population after 8
years. After disease duration of 13 years the RR was sig-
nificantly higher than the background population, reach-
ing a level around 50% increase with longer follow-up.
These results are consistent with the current surveillance
guidelines defined by the American Gastroenterological
Association”” and the British Society for Gastroenterol-
ogy”™ recommending initiation of surveillance after 8-10
years disease duration for CD and extensive UC and after
15-20 years for patients with left-sided UC. Nevertheless,
studies have shown that up to a third of IBD patients de-
velop CRC prior to the initial point of surveillance™**
thus questioning the efficacy of the present surveillance
strategy.

PRIMARY SCLEROSING CHOLANGITIS

Primary sclerosing cholangitis (PSC) is a chronic choles-
tatic liver disease present in 3%-8% of patients with UC
and 1%-3% of patients with CD""*, whereas 60%-80%
of patients with PSC have IBD"”. Tn 1992, Broomé ¢f a/*"
were the first to suggest that IBD patients with PCS
potentially had an increased risk of CRC. A later study
by the same group revealed an absolute cumulative risk
of CRC in patients with UC and PSC of 9% after 10
years disease duration, 31% after 20 years and as high as
50% after 25 years; compared with 2%, 5% and 10% in
patients with UC alone™. A meta-analysis published in
2002, including 11 studies concerning risk of CRC in pa-
tients with concomitant UC and PSC, revealed that 21%
of UC-PSC patients developed CRC compared to 4% of
UC patients without PSC, thus giving an odds ratio of
4.8 (95%CI: 3.6-6.4)"". The risk of CRC in CD patients
with PSC is uncertain. A British case control study by
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Braden ¢z a/”” studied risk of CRC in colonic CD/PSC
patients and concluded that the presence of PSC did not
increase the risk of CRC in patients with colonic CD.
Thackeray ¢ /™ conducted a retrospective study in order
to determine the time-interval between diagnosis of 1BD,
PSC and CRC and found that IBD-PSC patients devel-
oped cancer or dysplasia relatively soon after diagnosis of
both IBD and PSC. Interestingly, patients with PSC and
IBD typically have mild or asymptomatic pancolitis with
prolonged remission and an inactive cause”” ! Further,
studies have reported a more frequent location of cancer
in the right colon in patients with IBD-PCS". This could
suggest a different pathogenesis in the subgroup of IBD
patients with PSC compared to IBD patients in general,
but these mechanisms remains unidentified.

Due to the high cumulative risk of CRC in IBD pa-
tients with PSC, the short time-interval between PSC
diagnosis and CRC progression, and the predominately
right-sided cancer location, it is recommended that pa-
tients with IBD-PSC should initiate an annual surveil-
lance colonoscopy, rather than sigmoidoscopy, program
already at time of PSC diagnosis[43].

FAMILY HISTORY OF COLORECTAL

CANCER

Healthy individuals, with a family history of CRC, carry
a near 2-fold increased risk of CRC. Few studies have as-
sessed the significance of familial CRC, or IBD on risk
of CRC in patients with IBD. A population-based study
from Sweden found that a family history of CRC in IBD
patients resulted in a doubling of the already increased
risk of CRC in IBD, irrespectively of type and extent of
IBD™. Further, sub-analyses revealed that IBD patients
with a 1"-degtee relative diagnosed with CRC before the
age of 50 had an even higher risk (RR = 9.2; 95%ClI:
3.7-23). A family history of IBD did not increase the risk
of CRC.

SEVERITY OF INFLAMMATION

Under the assumption that inflammation is the promot-
ing factor in development and progression of CRC
in IBD it seems evident that the relationship between
degree of inflammation and risk of CRC would be com-
prehensively investigated. Paradoxically, data are sparse.
Rutter ¢ a/* conducted a retrospective case-control
study, using data on histological and endoscopic grade of
inflammation from a well-established cancer surveillance
program for patients with long-standing, extensive UC
from the United Kingdom and found a highly significant
correlation between severity of inflammation and the risk
of CRC; both when using colonoscopic scores (OR = 2.5,
P = 0.001) and histological scores (OR = 5.1, P < 0.001).
These findings were replicated in another retrospective
case-control study from Finland, concluding that the risk
of dysplasia or CRC is strongly associated with the de-
gree of inflammation in patients with ucH.
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DECREASING?

The management of IBD has changed markedly in the
last decades” not only with advancement in medical
treatments, e.g., new biological therapies, surgical treat-
ment options and improved diagnostic tools leading to
eatly detection, but also with implementation of surveil-
lance programs and awareness of the need of adherence
to medication from a patient perspective. These factors
could potentially reduce the long-term inflammation in
IBD patients and thereby reduce the risk of CRC.

Eaden ¢ al! reported in their meta-analysis an in-
crease in incidence of IBD-related CRC over time from
1955 to 2001 by plotting cancer risk against the mid-
point of 41 studies, but the result did not reach statistical
significance (slope: 0.003, P = 0.80). Another meta-analy-
sis reported a decline in risk over time, by pooling results
on risk estimates classified by the publication year. They
found an incidence rate of 4.29/1000 pyrs in the 1950s
compared to an incidence rate of 1.09/1000 pyrs from
2000-2011". Several other studies have shown a declin-
ing trend in risk over time. Séderlund e¢# al™ conducted a
population-based study showing time-trends in incidence
and mortality of CRC from 1960 to 2004 in 7607 Swed-
ish IBD patients and reported adjusted relative risks of 1.7
(95%CI: 0.6-4.4) from 1960 to 1969, 1.3 (95%CI: 0.7-2.6)
from 1970 to 1979, 1.2 (95%CI: 0.7-2.2) from 1980 to
1989, 1.1 (95%CI: 0.7-1.8) from 1990 to 1999, and 1 (tef-
erence) from 2000 to 2004, revealing a non-significant,
declining trend. Compared to the general population the
relative risk declined from a 5-fold increased risk of CRC
in IBD in the 1960s to a 2-fold increased risk in the pe-
riod from 2000 to 2004 (P for trend = 0.006). The risk of
death from CRC decreased significantly during the same
time period, both when comparing patients within the
cohort and with the general population. Whether this de-
cline in mortality is due to surveillance, better surgical man-
agement, better follow-up, or other changes is unanswered.
Results from other studies are diverse. Hertinton ez /> used
data on IBD and CRC from the United States health
insurance Kaiser Permanente database to report time-
trends over a 14.5 yeat study petiod from 1998 to 2010.
Results showed no time-trend with incidence rates of
CRC per 100000 pyrs, varying from 87.9 in 1998-2001,
to 67.0 in 2002-2006 and to 73.9 in 2007-2010 (P trend
= 0.98) but one could argue that this time-interval is
too short to reveal any trend over time. In contrast to
the results from the United States, a nation-wide cohort
study from Denmark revealed a decrease in risk of CRC
in IBD over 30 years from 1979 to 2008". During 178
million person-years of follow-up, relative risk estimates
of CRC in IBD were calculated, adjusted by sex, age and
calendar period and subdivided into three time-periods
of 10 years from 1979 to 2008. Compared to the general
population the overall RR of CRC in UC decteased from
1.34 (95%CI: 1.13-1.58) in 1979-1988 to 1.09 (95%CI:
0.90-1.33) in 1989-1998 and further to 0.57 (95%CI:
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0.41-0.80) 1n 1999-2008. It has been argued that the ob-
served decreased risk could be explained by the initiation
of screening of CRC in the general population but first
of all there is no systematic screening program for CRC
in Denmark before year 2014 and further relative risks
compared within the cohort, using the RR in the interme-
diate period from 1989-1999 as reference (hence enabling
adjustment for shorter length of follow-up in recent co-
horts) the risk was still significantly reduced (RR = 0.59;
95%CI: 0.39-0.90) in the late period from 1999-2008.
When analyzing time-trends in CD no significant changes
were observed. Likewise, a study on mortality within the
same population revealed a decrease in mortality in UC
patients from 1982 to 2010, largely due to a reduction
in mortality from gastrointestinal orders and CRC™. Tn
addition to the mentioned original studies, an updated
meta-analysis by Lutgens ez al” found a similar decreasing
trend in risk of CRC in IBD over time in meta-regression
analyses from 9 population-based studies, but the trend
did not reach statistical significance, most likely due to a
type II error as only few studies were available for analy-
sis. Overall, there may be a declining risk of CRC in IBD
over time and the reason for this observation needs to be
studied further.

CHEMOPREVENTION

Instead of focusing on early detection of neoplasia in
IBD, the ideal would be to prevent neoplasia from ever
developing. In light of the theory of an inflammation-
driven carcinogenic process as a causative factor of IBD-
related CRC, medical therapies reducing the inflammatory
burden could potentially lower the risk of CRC in IBD.
Hence, there has been an increasing interest in detecting
chemopreventive agents that can reduce the overall risk
of dysplasia and cancer and serve as a complement to
current surveillance programs.

5-aminosalicylic acid (5-ASA) is the first line agent
for maintenance therapy in mild to moderate UC and it
has been shown in iz vitro studies to have antineoplastic
properties by inhibiting the nuclear kappa-B pathway
which is involved in tumor progressionm. However,
the evidence of a potential chemoprophylactic effect of
5-ASA is contradictory. In 2005 Velayos et al™! published
a meta-analysis of 9 observational studies (3 cohort, 6
case-control) on effect of 5-ASA in preventing IBD re-
lated CRC. Pooled analysis revealed a protective effect
of 5-ASA use on risk of IBD-related CRC with an odds
ratio of 0.51 (95%CI: 0.37-0.69). Since then several case-
control and population-based studies have not been able
to detect any chemopreventive effect of 5-ASAP*Y Re-
cently, Nguyen ez al™ published a meta-analysis solely in-
cluding non-referral studies; thereby potentially reducing
bias and presenting evidence that is more generalizable.
The meta-analysis revealed a pooled adjusted OR of 0.95
(95%CI: 0.66-1.38) for CRC in patients with IBD treated
with 5-ASA and based on these results the authors con-
cluded that there does not seem to be a protective effect
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of 5-ASA on risk of CRC in IBD.

In addition to 5-ASA, an increasing number of pa-
tients are treated with the thiopurine drugs, azathioprine
and 6-mercaptopurine. Existing data on the potential che-
mopreventive effect of thiopurines in IBD are, however,
conflicting, In the French CESAME clinical based cohort
study the authors investigated the impact of thiopurines
on risk of CRC in IBD™. Almost half of the 19.484
IBD patients had been exposed to thiopurines and
among current users the adjusted hazard ratio for CRC
was 0.57 (95%CI: 0.24-1.32) thereby revealing no signifi-
cantly protective effect of thiopurine use on CRC risk in
the general IBD population. However, in subanalysis con-
fined to IBD patients with long-standing extensive colitis,
current treatment with thiopurines reduced the risk of
advanced colorectal neoplasia significantly (CRC and high
grade dysplasia combined; HR = 0.28; 95%CI: 0.09-0.89).
A Dutch cohort study by van Schaik e o/ have further
evaluated the effect of thiopurines on risk of CRC in an
IBD cohort of 2578 IBD patients of whom 770 were
exposed to thiopurines. They found that thiopurine ex-
posure were associated with significantly decreased risk
of developing advanced neoplasia (high grade dysplasia
and colorectal cancer combined; adjusted HR = 0.10;
95%CI: 0.01-0.75). In a Danish nationwide population-
based study by Pasternak ¢ o/ from 2013, the effect of
thiopurine exposure on risk of CRC was assessed among
43969 IBD patients of whom 12% had been exposed
to thiopurines. In contrast to the more selected French
study, no difference in risk of CRC was observed among
thiopurine exposed »s non-exposed patients (adjusted RR
= 1.00; 95%CI: 0.61-1.63). Similar results were reported
in another large population-based study from the United
Kingdom®”.

Recent data from models of experimental colitis have
indicated that TNF-q has a tumor promoting effect™.
Few studies have been able to evaluate the effect of the
new biological treatments, as TNF-o blockers, on risk
of CRC due to the relatively short existence of these
agents relative to the latency of CRC. In a Dutch nested
case-control study by Baars ez al®” tisk factors for IBD-
related CRC were identified by comparing 173 cases of
IBD-related CRC (collected from 1990 to 2006) with 393
non-CRC IBD controls. The authors found that use of
TNF-q antagonist was a protective factor for the devel-
opment of CRC (OR = 0.09; 95%CI: 0.01-0.68). In a
Danish, nationwide population-based cohort study, the
risk of CRC was compared between IBD patients ex-
posed to TNF-qg antagonist »s non-exposed and revealed
no impact of TNF-q antagonist on risk of CRC (adjusted
RR = 1.06; 95%CI: 0.33-3.40)". The association be-
tween TNF-o antagonists and cancer is two-edged with
hypotheses on both a tumor-promoting and a tumor pre-
venting effect and future studies are necessary to clarify
this aspect.

CONCLUSION
The absolute risk of CRC in IBD is limited. However,
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subgroups of IBD patients with severe, long-standing
active disease who do not undergo colectomy and pa-
tients with PSC carry a greater risk of CRC than the
background population. Overall, it seems evident that
to prevent CRC from occurring in IBD, the goal is to
minimize severity and extent of inflammation, whereas
the methods used to do this (regular follow-up, medical
treatment, surgery, and surveillance) act in common and
not as single cancer-preventive factors. Whether new
treatment strategies, particular biological treatment might
be part of the reason for the observed decrease in risk of
CRC in IBD over time needs further investigation.
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