Journal of Carcinogenesis

%

Special Issue - Colorectal Carcinogenesis and Prevention

Editorial Commentary

Perspective: Chemoprevention of colorectal neoplasia:
Translating scientific promise into clinical practice

Peter Lance*, Patricia A. Thompson
Arizona Cancer Center, University of Arizona, Tucson, AZ, USA

E-mail: plance@azcc.arizona.edu

*Corresponding author

Published: 16 April, 2011

Journal of Carcinogenesis 2011, 10:11

This article is available from: http://www.carcinogenesis.com/content/10/1/11
© 2011 Lance,

With more than 145,000 new cases and almost 50,000 deaths
each year in men and women combined, colorectal cancer
(CRC) is the most common visceral cancer and the second
most common of all fatal cancers in the United States.!!
Colorectal adenomas (CRAs) are benign neoplasms and the
precursors to most CRCs,? with the serrated adenoma (SA)
now recognized as another premalignant lesion, particularly in
the proximal (right) colon.’! CRC prevention has focused on
the detection and removal of polypoid neoplasms. However,
non-polypoid, flat or depressed colorectal neoplasms are
relatively common lesions and have a greater association with
carcinoma compared with polypoid neoplasms.**!

In the belief that identification and removal of CRAs and
early-stage CRCs will prevent many deaths from the disease,
immense effort and resources have been devoted to CRC
screening;® currently, periodic colonoscopy is regarded as
the most effective although not the only acceptable screening
modality.[*”) However, the pre-eminence of colonoscopy for
CRC prevention has recently been challenged.

Although eftective for preventing distal (left-sided) CRC,
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in some recent observational studies, colonoscopy was
found to have conferred at best modest protection against
subsequent proximal CRC.B11 Other studies have shown
that the colonoscopy technique is crucial:!"'! when the
procedure is performed in accordance with the recommended
quality measures, subsequent reduction in proximal CRC
occurrence is enhanced.l" The effectiveness of colonoscopy
will no doubt continue to be debated and, in this debate,
the respectable comparative performances of other less
costly and invasive screening modalities, such as fecal
immunochemical testing!™*-** and flexible sigmoidoscopy,!'®)
should not be ignored. Suffice it to say that screening alone,
even if fully implemented in the general population according
to the current recommendations, would not prevent all
CRC deaths, raising the question of what other preventive
measures might or should be deployed.

Chemoprevention is the use of natural agents or synthetic
drugs to halt or reverse the carcinogenesis process
before the emergence of invasive cancer,!'’! and has been
advocated as a potential adjunct to screening for reducing
CRC morbidity and mortality. A widely used model has
been to use recurrent/metachronous CRAs in patients
from whom incident CRAs were previously removed as a
surrogate for CRC in randomized controlled trials (RCT5)
of putative chemopreventive agents. In such trials, calcium
supplementation, aspirin and cyclooxygenase (COX)-2
inhibitors have reduced the risk of CRA by 15-45%;!"%2'l in
most studies, somewhat greater reductions in risk — typically
30-50% — have been reported for advanced CRAs (CRAs
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1+ cm in size or those with villous features or high-grade
dysplasia).['®#2°2!1 These findings demonstrate the potential for
micronutrient and drug-based colorectal chemoprevention to
prevent or delay the progression of CRAs to CRC.* A recent
trial of difluoromethylornithine (DFMO), an ornithine
decarboxylase inhibitor, given in combination with sulindac, a
non-steroidal anti-inflammatory drug, provides the strongest
evidence to date that drug interventions can prevent or delay
the development of colorectal neoplasia. The DFMO +
sulindac intervention achieved remarkable reductions in CRA
risk: 2 70% reduction in risk of all CRAs and more than 90%
reduction in risk of advanced and multiple CRAs.[*!

Unfortunately, in individuals at average risk for CRC, the
toxicity associated with the long-term administration of
chemopreventive agents tempers enthusiasm for their use
and has been the principle barrier to their adoption as part of
clinical practice in the general population. Aspirin is associated
with an enhanced risk of bleeding and other gastrointestinal
side-effects.***! Depending on the agent, dose and dosing
interval, coxib COX-2 inhibitors increase the risk of adverse
cardiovascular events to varying degrees.?**! There are
concerns of ototoxicity associated with DEFMO®#! and
cardiotoxicity with sulindac.””! Even calcium supplements
have been questioned because some observational studies
have reported an increased risk of prostate cancer®!l and,
in one randomized trial, there was an increased risk of
cardiovascular disease.*

With this background, the current status of chemoprevention
for colorectal neoplasia (CRAs and CRC) can be summarized
as follows: neither aspirin®¥! nor any other agent is
recommended for this purpose as part of usual care. Thus,
for clinical chemoprevention, there is a clear need for
agents that are both effective and suitable for general use.
However, as noted, the uncomfortable fact is that despite
completion of RCTs of multiple agents in many thousands
of participants over several decades, no chemopreventive
agent has entered clinical practice for CRC prevention in
individuals at average or increased risk for sporadic CRC.
Protagonists of chemoprevention badly need a success if
funding agencies and the public are not to forsake this field
and quest altogether. What can be done to galvanize the field?

The DFMO + sulindac combination®! is potentially the
success that the field badly needs, but several questions must
first be answered before the combination is ready for clinical
practice. The striking initial results require replication, and
the question of whether either DFMO or sulindac alone
is sufficient or the combination is needed must be settled.
Potential ototoxicity from DFMO requires studies with
careful audiology and assessment of whether a polymorphic
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variation of the ornithine decarboxylase genel® influences
susceptibility. High-dose aspirin reduces the incidence of
long-term CRC, but adverse eftects limit its potential for
long-term prevention;*! the long-term effectiveness of
lower, less-toxic doses has been uncertain. A recent analysis
of the effects of lower-dose aspirin (at least 75 mg daily) taken
for several years provides compelling evidence for significant
reductions in the CRC incidence and mortality.*®! Should
DFMO alone fail to achieve the reduction in CRA risk
obtained with DFMO + sulindac, an important issue will
be whether aspirin (safer and less costly) can be substituted
for sulindac. Trials to address some of these questions are
currently being planned.

In the absence of precise multifactorial risk assessment
methods to identify those individuals who would most
benefit from drugs that prevent CRC, the characteristics
of previous, resected CRAs are used to predict risk for
tuture (metachronous) CRAs. Individuals with only one
or two small tubular CRAs are at modest risk (at most) for
metachronous advanced CRAs,P”! and it is unlikely that
chemoprevention will ever be recommended for this group.
Patients who repeatedly develop new CRAs and those with
an advanced CRA or greater than two CRAs of any kind are
at a substantially increased risk for metachronous advanced
colorectal neoplasia.®”! This group would be an obvious target
for effective long-term chemoprevention. Compounding risk
factors, such as family history of CRC (particularly ata young
age)® and features related to metabolic syndrome,?** are
likely to increase the potential benefits of chemoprevention
in patients with advanced CRAs or greater than two CRAs
of any kind.

CRA chemoprevention trials have typically taken the form
of phase III placebo-controlled trials conducted over periods
of >5 years in a thousand or more participants. The primary
trial endpoint is the metachronous CRA rate in intervention
and placebo groups determined at surveillance colonoscopy
performed as part of usual care. The leisurely pace at which
such trials deliver results, coupled to their high cost, is likely
to be a considerable challenge when funding is sought for
future trials of this kind. How could the trial design be
modified to provide clear, clinically relevant answers at a less
cost and with greater efficiency?

In several respects, the DFMO + sulindac trial has established
principles of trial design that are likely to be emulated.*
Relatively modest doses of agents targeted at separate cellular
pathways were combined to minimize toxicity and enhance
the anti-neoplastic effects. An underlying proposition was
that only a large reduction in the risk of metachronous
CRAs of =250% would justify future introduction of the
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intervention into clinical practice. Therefore, the required
sample size of 375 was modest compared with many earlier
CRA trials. What further refinements might be useful for the
design of future chemoprevention trials?

Trial participants should be at increased risk themselves for
advanced CRAs and likely candidates for future long-term
chemoprevention when effective agents are introduced into
clinical practice. This targets an appropriate population,
which has a higher event rate than lower-risk populations,
with commensurate reductions in the sample sizes that
are required for trials. The consistent evidence that
aspirin prevents metachronous CRAs and reduces CRC
incidence and mortality at low as well as high doses justifies
serious consideration of designing trials without a placebo
component; a strong argument can be made that, in future
trials, new interventions should be compared with aspirin
or other agent(s) with known efficacy. Forgoing a placebo
arm will almost certainly facilitate participant recruitment.

A major determinant of the lengthy time to completion of
CRA chemoprevention trials is dependence, for compliance
with practice guidelines,* on surveillance intervals of 3-5
years before obtaining each trial endpoint colonoscopy; with
this approach, colonoscopy costs are covered by patients’
insurance as part of usual care. It is time to consider the
feasibility of designing trials with a planned primary
endpoint based on colonoscopy performed sooner than for
usual standard of care, after 12-24 months. Costs of these
“investigational” colonoscopies would have to be covered
by the studies. However, savings from requiring fewer
participants, ecach on study for shorter periods, than in
traditional CRA trials, would offset procedure costs, which
are trending downwards anyway in the current medical-
economic climate.

This perspective will probably elicit many objections and
many thorny issues that have been raised cannot be definitively
addressed within this brief contribution. Substantial evidence
has emerged that chemoprevention can prevent early
colorectal neoplasia and delay its progression. However, the
unsettling reality is that we will probably not be provided the
resources to continue conducting clinical chemoprevention
trials in the generously funded manner to which we have
been accustomed. To reiterate, no chemopreventive strategies
for the prevention of sporadic CRC have yet entered clinical
practice. The unpleasant truth is that this important field may
lapse into an enforced hibernation unless we find ways to
conduct smaller, more efficient studies yielding results that
will finally take this modality into clinical practice within a
reasonable timeframe.
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