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Many patients and providers are aware that colorectal cancer
(CRC) “runs in families.” A patient with 1 first-degree relative
with CRC has approximately twice the personal risk for CRC as a
similar person without this family history. Colorectal cancer is the
third most common type of cancer in the United States. When
providers neglect to collect information on family history, they
may fail to appropriately tailor recommendations for screening for
CRC for many patients.

This review considers the existing data and summarizes an
evidence-based approach to the common clinical problem of how

and when to implement screening for CRC in a patient with a
family history of colonic neoplasia. The authors discuss the vary-
ing risks for CRC given the patient’s age, health habits, and
personal and family histories. In the context of a clinical case that
focuses on the effect of a single affected first-degree relative, the
authors weigh the risks and benefits of various screening alterna-
tives and briefly address chemoprevention, genetic testing, and
future directions in screening for CRC.
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A 48-year-old woman presents to her general internist to
discuss screening for colorectal cancer (CRC). She has

read several articles and news reports in the lay press related to
the importance of this screening, and she would like to know
more. She asks whether she should have CRC screening.

WHY DOES SCREENING REDUCE THE EFFECT OF

COLORECTAL CANCER?
With an estimated 147 000 incident cases and 57 000

deaths in 2004, CRC is the third most common type of
cancer and the second leading cause of cancer-associated
death in the United States (1). Women and men are
equally affected. Overall, about 1 in 20 adults will develop
CRC (2). Most cases of CRC arise from adenomatous pol-
yps. The visible progression from adenoma to cancer is
accompanied by the accumulation of a series of genetic
mutations (3). This process is believed to take 5 to 10 years
(4), allowing a wide window of opportunity for interven-
tion. Unlike screening for most other major types of cancer
in humans, screening for CRC offers the real possibility of
prevention rather than just early detection. Periodic screen-
ing for CRC reduces not only deaths from CRC but also
disease incidence. Presumably, this benefit stems from the
early detection and removal of polyps, as well as the detec-
tion of asymptomatic, early-stage cancer (5–7).

HOW DOES FAMILY HISTORY AFFECT SCREENING

RECOMMENDATIONS?
The incidence of CRC begins to increase notably

around age 50 years, and many authorities recommend
that screening begin at that age for persons at average risk
for CRC (8–10). Average risk is assumed to exist for any-
one without signs or symptoms suggestive of CRC, with-
out a personal or family history of colonic neoplasia (can-
cer or adenomatous polyps), and without any concomitant
diseases that might increase risk (Table 1). Because CRC is

common, data on family history should always be obtained
before a decision on screening is made. The following in-
formation on family history should be collected from pa-
tients.

1. The age at diagnosis of any first-degree relative af-
fected by CRC or adenomatous polyps. In addition, the
number of affected relatives, the number of polyps or tu-
mors, and the location of the lesions are important.

2. When first-degree relatives are affected, especially at
a young age (that is, with CRC before age 50 years or with
colonic adenomas before age 45 years), an expanded his-
tory, including second-degree or more distant relatives, is
useful. This is because CRC syndromes, including heredi-
tary nonpolyposis colon cancer (HNPCC) and familial ad-
enomatous polyposis (FAP), should be considered.

3. A family history not only of CRC but also of other
HNPCC-related cancer (for example, endometrial, ovar-
ian, gastric, and urinary tract cancer) should be elicited.

Awareness is growing among the general population
about the effect of CRC. Demand for colonoscopy in-
creased, for example, after The Today Show did a series on
CRC (11). Although a family history of CRC is associated
with greater participation in screening (12), screening rates
remain persistently low in the United States despite
changes in public awareness and greater willingness by in-
surers to cover the costs of screening (13).

The patient states that she has no gastrointestinal symp-
toms except for occasional reflux. Her only medication is acet-
aminophen, as needed, for occasional headaches. She does state
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that her father had several colon polyps first diagnosed at age
52 years. No one else in her family has a history of polyps or
CRC.

DOES THIS PATIENT’S FAMILY HISTORY JUSTIFY

SCREENING FOR COLORECTAL CANCER BEFORE AGE 50
YEARS?

Having a first-degree relative with adenomatous colon
polyps before age 60 years elevates the patient’s risk suffi-
ciently to warrant screening now, rather than waiting until
she reaches age 50 years (8). Many patients and providers
are aware that CRC “runs in families.” Colorectal cancer in
1 first-degree relative nearly doubles a patient’s personal
risk for CRC (the lifetime risk in the general population is
5% to 6%) (14). In persons with a single affected first-
degree relative, the incidence of CRC at age 40 years is
similar to the incidence of CRC at age 50 years in persons
without a family history of CRC. Risk increases with the
number of affected relatives and is especially magnified
when affected family members develop CRC at a young
age (that is, before age 50 years).

Providers may neglect to collect complete information
on family history of cancer from their patients (15). Al-
though adenomatous polyps affect risk less than CRC
does, the same concerns apply when a first-degree relative
is affected. The relative risk for CRC in parents and sib-
lings of patients with adenomas is 1.8 (95% CI, 1.2 to 2.7)
compared with controls. It increases to 2.6 (CI, 1.5 to 4.6)
if the affected family member is younger than 60 years of
age at the time of polyp detection (16). The effect of a
family history of adenomatous polyps is underestimated by
the public (17) and by health care providers (18, 19).

It is important to note that risk-assessment studies of-
ten include persons with large or symptomatic polyps. Ex-
trapolating data on these patients to the more common
scenario of the patient with a first-degree relative with
smaller polyps is difficult. In most cases, if patients are
aware that family members had polyps, they are uncertain
about whether the polyps were adenomatous or hyperplas-
tic. In the absence of specific information, most experts
would assume that risk is increased and promote early
screening in these patients, given the potential benefit of
cancer prevention weighed against the modest risk associ-
ated with screening.

Although the recommendations are not based on pro-
spective studies, most authorities recommend that these
patients begin screening at age 40 years (or 10 years before
the earliest diagnosed case in the immediate family) rather
than at age 50 years (8, 9, 20, 21) (Table 2). However, a
substantial disparity exists between published recommen-
dations and actual clinical practice. Recent survey data sug-
gest that fewer than 50% of either gastroenterologists or
primary care physicians routinely recommend screening
beginning at age 40 years in this setting (18).

DOES THIS PATIENT’S HISTORY SUGGEST HEREDITARY

NONPOLYPOSIS COLON CANCER OR FAMILIAL

ADENOMATOUS POLYPOSIS?
The HNPCC syndrome is believed to develop because

of mutation in 1 of several DNA mismatch repair genes.
Mutation carriers have greater risk for cancer of the ovary,
uterus, ureter, renal pelvis, stomach, small bowel, and bile
duct than does the unaffected population. Without inter-
vention, 80% of persons with HNPCC develop CRC by
age 50 years. Phenotypically, these cases of CRC are more
likely than sporadic CRC to arise in the proximal colon.
Several diagnostic criteria for HNPCC have been sug-
gested. The Amsterdam or Bethesda criteria are used most
often, although the weaknesses of these systems are widely
acknowledged (22).

In contrast, FAP is characterized by early development
of diffuse colonic polyps; in some cases, thousands of ade-
nomas are seen. Mutation in the APC gene lies at the heart
of this syndrome, which represents no more than 1% of all
cases of CRC. Without intervention, nearly 100% of per-
sons with FAP will develop CRC by about age 40 years.
Attenuated FAP, a variant of this syndrome, is character-
ized by fewer polyps and later onset of cancer. Other phe-
notypic features associated with FAP are small-bowel ade-
nomas (with an attendant increase in risk for cancer,
particularly periampullary carcinoma), desmoid tumors,
osteoma, dental abnormalities, and a variety of additional
extraintestinal manifestations.

Recognizing hereditary CRC syndromes, such as
HNPCC or FAP, can be challenging. When eliciting fam-
ily history, the health care provider should devote particu-
lar attention to identifying first- or second-degree relatives
who had CRC before age 50 years, adenomas before age 45
years, or large numbers of adenomas (�10). In addition,
information on the types of extracolonic cancer associated
with HNPCC should be sought. These types of cancer
may develop in the absence of CRC in some family mem-
bers. Referral to centers that are equipped to provide mo-
lecular diagnostic testing and genetic counseling should be
considered for all patients and families if HNPCC or FAP
is a possibility. More complete discussions of FAP,
HNPCC, and associated testing issues can be found in
several recent reviews (23, 24). Overall, the absence of any
of the clinical features associated with FAP or HNPCC
makes it unlikely that the patient is a member of an af-
fected kindred.

Table 1. Risk Factors for Colorectal Cancer

History of colorectal cancer or adenoma
One or more first-degree relatives with colorectal cancer or adenoma
Inflammatory bowel disease for �8 years (pancolitis) or �15 years

(left-sided colitis)
Ovarian or endometrial cancer, particularly if diagnosed before age 60 years
Acromegaly
Ureterocolostomy
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The patient agrees to have screening for CRC.

WHAT SCREENING PROCEDURE IS APPROPRIATE FOR

THIS PATIENT?
For most of the general population, no consensus ex-

ists to support a particular method of screening for CRC.
Instead, health care providers have been urged to concen-
trate on increasing rates of screening among their patients
through periodic use of any of the recommended tech-
niques: fecal occult blood testing, flexible sigmoidoscopy,
air-contrast barium enema, or colonoscopy (9, 10). In the
setting described in this paper, an explicit recommendation
for colonoscopy represents a clear break from CRC screen-
ing guidelines for persons at average risk. Primary care phy-
sicians may not be aware of this important difference (18).

No randomized trials have shown that periodic
colonoscopy leads to a reduction in CRC-related deaths.
However, a wealth of indirect evidence has resulted in the
ascendance of colonoscopy as the de facto gold standard for
CRC screening. For example, the randomized trials of fecal
occult blood testing that did show a reduction in CRC
incidence and CRC-related death used colonoscopy to
evaluate patients with a positive result on stool guaiac test-
ing. The National Polyp Study showed that colonoscopy
with removal of all visible polyps resulted in a 75% to 90%
reduction in the predicted incidence of CRC (25). How-
ever, this study used historical controls, and all patients in
the study had polypectomy; therefore, the results may not
be free of bias. A case–control study done in the Veterans
Administration setting by Muller and Sonnenberg (26)
found that patients who had previously had colonoscopy
had a lower odds ratio (OR) for CRC-related death (OR,

0.43 [CI, 0.30 to 0.63]). Most recently, 2 prospective stud-
ies of colonoscopy screening in persons at average risk who
were 50 years of age or older (27, 28) found that one half
of cases of advanced proximal neoplasia would be missed if
only sigmoidoscopy was done.

Colonoscopy does offer the advantages of complete
visualization of the entire colon coupled with therapeutic
potential. In patients at elevated risk for CRC, various
authorities have considered the available evidence and con-
cluded that colonoscopy is the test of choice. However, the
procedure is more expensive than other screening tests and
has a greater potential for adverse events. It usually involves
the use of conscious sedation, which itself entails risk as
well as loss of time from the workplace. Two recent studies
of colonoscopy screening have provided a prospective as-
sessment of potential complications. Imperiale and co-
workers (27) found a 0.5% perforation rate (1 of 1994)
and 3 cases of postprocedural bleeding that necessitated
visits to emergency departments. Lieberman and associates
(28) found a major complication rate of 0.3% (10 of
3121), which included 6 cases of bleeding requiring hospi-
talization. No perforations were seen, but 3 patients died
within 1 month of the procedure (none of the deaths were
believed to be related to the procedure). Overall, perfora-
tion rates seem to be between 0.2% and 0.7% and bleeding
rates between 0.2% and 3.0% (the higher percentage ap-
plies if polypectomy is done) (29). Deaths related to
colonoscopy screening are rare and difficult to quantify. A
recent decision model estimated the rate as 1 in 20 000
(30).

Air-contrast barium enema is recommended when
colonoscopy is not available or is declined. However, this

Table 2. Screening Recommendations for Persons with Various Family Histories*

Family History Screening Recommendation

Familial adenomatous polyposis with positive
result on a genetic test in proband

Offer genetic testing with counseling; if test results
are positive, annual FS beginning at age 10 to
12 years with colectomy when polyps develop.
If no polyps are seen on annual FS to age 40
years, then do FS every 3 to 5 years thereafter
(some experts would substitute colonoscopy for
FS).

Familial adenomatous polyposis with negative
result on a genetic test in proband

FS in all potentially affected relatives beginning at
age 10 to 12 years with colectomy when polyps
develop. If no polyps are seen on annual FS to
age 40 years, then do FS every 3 to 5 years
thereafter (some experts would substitute
colonoscopy for FS).

Hereditary nonpolyposis colon cancer Colonoscopy beginning at age 25 years or 5 years
before the earliest age of diagnosis of CRC,
whichever is earlier. Annual screening after age
40 years.

First-degree relatives with sporadic CRC or
adenomas before age 60 years or more than
1 first-degree relative with CRC or
adenomas

Colonoscopy beginning at age 40 years, or 10
years before the age at diagnosis of the
youngest affected relative. If the results are
normal, repeat colonoscopy at 5-year intervals.

First-degree relative with CRC or adenomatous
polyp diagnosed after age 60 years or 2
second-degree relatives with CRC

Use screening recommendations for average-risk
persons, but begin screening at age 40 years.

* CRC � colorectal cancer; FS � flexible sigmoidoscopy.
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substitution should be minimized, particularly in groups
with a family history of CRC, adenomas, or both. Air-
contrast barium enema has not been studied as a screening
test for CRC in randomized trials. A recent head-to-head
comparison of air-contrast barium enema and colonoscopy
(31) showed that barium enema detected 32% of polyps
less than 5 mm in size, 53% of polyps 6 mm to 10 mm in
size, and only 48% of those greater than 1 cm in size. A
recent prospective study (32) found that the sensitivity for
detecting CRC was 83% for barium enema radiography
compared with 95% for colonoscopy. Air-contrast barium
enema is included as a screening option because it can
evaluate the entire colon and is widely available. However,
it is clearly less sensitive than colonoscopy, and colonos-
copy is necessary if air-contrast barium enema shows a
probable lesion. The risk for serious adverse events with
barium enema is low. A U.K. survey (33) of barium enema
(for any indication, not just screening) over a 3-year period
showed a perforation rate of 1 in 25 000, 1 death in
55 000 (not clearly related to barium enema), and an over-
all complication rate of 1 in 10 000 examinations.

The addition of flexible sigmoidoscopy to air-contrast
barium enema could be considered because of the poor
visualization of the rectosigmoid colon obtained with air-
contrast barium enema alone. However, no prospective
studies have shown the efficacy of screening done using
barium enema for reducing CRC-related mortality rates.
Whether flexible sigmoidoscopy adds benefit remains un-
clear.

On the basis of this information, you recommend colonos-
copy; however, the patient is reluctant. Recognizing the short-
comings of air-contrast barium enema, she wants to know
about other options, such as virtual colonoscopy or blood- or
stool-based testing.

HOW WOULD YOU COUNSEL THIS PATIENT ABOUT

VIRTUAL AND CONVENTIONAL COLONOSCOPY?
Computed tomographic (and magnetic resonance im-

aging) colography, or virtual colonoscopy, has recently
been widely discussed as a potential tool for CRC screen-
ing. The potential advantages of virtual colonoscopy in-
clude no requirement for sedation and minimal invasive-
ness. Early studies suggest that radiologists interpreting
virtual colonoscopy studies face a steep learning curve. Not
surprisingly, results have varied significantly by center.
Overall, the sensitivity for lesions 1 cm or larger has ranged
from approximately 30% to more than 90%, with consid-
erably lower sensitivities for smaller lesions (34–37). Con-
ventional colonoscopy was the gold standard with which
virtual colonoscopy (and, historically, other screening tests)
was compared. The advent of virtual colonoscopy shows
how this standard may be somewhat tarnished. Conven-
tional colonoscopy seems, on initial visualization, to miss
about 10% of polyps 10 mm or more in diameter that are

detected by virtual colonoscopy and then seen with con-
ventional colonoscopy on directed “re-look” (38). In addi-
tion to further confusing data interpretation, this defi-
ciency should remind providers and patients of the
fallibility of any screening test.

Where virtual colonoscopy will be most useful is un-
clear. Low sensitivity, especially for smaller polyps, has
been seen as a substantial fault that needs to be overcome.
This is true if the absolute ability to discern individual
polyps is crucial. Conversely, if the goal of screening with
virtual colonoscopy is to identify at least 1 polyp, since
such a finding will trigger use of conventional colonoscopy,
then sensitivity requirements might be relaxed. An early
cost-effectiveness analysis comparing virtual colonoscopy
and colonoscopy for CRC screening (39) suggested that
virtual colonoscopy would need to have 15% to 20% bet-
ter compliance or 54% less cost than colonoscopy to be
considered equally cost-effective. Of particular relevance to
screening in patients with a family history of CRC, a more
recent study concluded that as the likelihood of colonic
neoplasia increased, the cost-effectiveness of virtual
colonoscopy decreased. Presumably, this is due to the costs
associated with a positive result on virtual colonoscopy,
which necessitates subsequent conventional colonoscopy
for polypectomy (40). An additional concern is the inci-
dental detection by virtual colonoscopy of extracolonic ab-
normalities that may have no clinical significance. Further
work-up of patients with these results may lead to unnec-
essary and expensive diagnostic testing and even surgery
(41).

For many patients, the greatest barrier to colonoscopy
is the preparatory laxative purge. Virtual colonoscopy with-
out such cathartics has been described (42), but virtual
colonoscopy currently requires the same preparation as
conventional colonoscopy for optimal image quality. Pre-
liminary data on the use of stool tagging could potentially
eliminate patient preparation and increase acceptance (43).
Further clinical validation testing is necessary before virtual
colonoscopy is endorsed as a screening tool.

COULD SCREENING WITH STOOL-BASED MARKERS BE

USEFUL IN PATIENTS WITH ELEVATED RISK FOR

COLORECTAL CANCER?
Currently, the only stool-based test recommended for

CRC screening is the fecal occult blood test. Although this
test is cost-effective, its usefulness is sharply limited by
poor sensitivity unless it is used repeatedly over time. De-
velopment of a reliable, noninvasive, stool-based screening
method holds considerable appeal. The technology of a
stool-based screening method is based on the concept that
exfoliated cancer cells in the fecal stream may reflect many
of the genetic alterations associated with CRC. More than
10 years ago, the possibility of assessing k-ras in the stool
was examined (44). Although the testing was feasible, this
marker alone was not sufficient because most CRC does
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not express mutated k-ras. More recently, stool-based mo-
lecular testing has become available that assays numerous
targets, including APC, k-ras, p53, BAT-26, and more
general assessment of DNA fragment length. Published tri-
als using the multiple target approach (45–47) describe
sensitivity for cancer between 63% and 91% and sensitiv-
ity for adenomatous polyps between 57% and 82%. More
recently, the results of a large, multicenter trial comparing
fecal DNA testing with fecal occult blood testing and
colonoscopy for the detection of CRC and advanced ade-
nomas were released. Although fecal DNA testing was
more likely than fecal occult blood testing to identify in-
vasive cancer (52% compared with 13% of colonoscopy-
verified cases; P � 0.05), neither stool-based test identified
most important neoplastic lesions (tumors � 1 cm or dys-
plastic adenomas) (48). Currently, fecal DNA testing re-
mains an intriguing but unproven technology.

WHEN MIGHT GENETIC TESTING BE USEFUL IN

PATIENTS WITH A FAMILY HISTORY OF COLORECTAL

CANCER?
To date, genetic testing for CRC is limited to clinical

situations suggestive of HNPCC or FAP. Genetic testing is
typically recommended either to confirm a suspected diag-
nosis of an inherited CRC syndrome or to document car-
rier status if a mutation has already been identified in a
particular family (49). At present, no specific mutations
have been identified that reliably predict risk for CRC out-
side of the HNPCC or FAP settings. However, there has
been a growing effort to assess susceptibility to cancer in
healthy persons by assessing genetic and epigenetic phe-
nomena associated with risk for cancer. For example, Cui
and colleagues (50) evaluated blood and colon tissue biop-
sies for loss of imprinting of the insulin-like growth factor
II gene. This gene is normally imprinted by methylation,
and loss of imprinting leads to increased expression of the
gene. Insulin-like growth factor II regulates cellular growth
and differentiation in many tissues. Loss of imprinting of
the gene was associated with both a family history of CRC
and a personal history of adenomatous polyps and CRC.

Additional modestly predictive associations between CRC
and other genetic markers appear with increasing fre-
quency in the literature (51). Such individualized testing
may become important if future risk for CRC could be
predicted with reasonable accuracy. Individuals with lower
risk could potentially avoid invasive testing, such as
colonoscopy, while those with higher risk could be targeted
for more aggressive screening.

The patient chooses to have colonoscopy. The examination
reveals 2 polyps, the larger being 1 cm in diameter. The pa-
thology report indicates that the larger polyp is a tubular ad-
enoma and the smaller polyp is hyperplastic. The patient
wishes to know if and when she will need further testing
and whether she can do anything to limit recurrence of
these polyps.

WITH WHAT FREQUENCY SHOULD COLONOSCOPIC

SCREENING BE DONE IN PATIENTS WITH POLYPS?
The size, number, and histologic characteristics of pol-

yps influence the length of the interval between surveil-
lance colonoscopies. Given that the patient had a single,
1-cm adenomatous polyp, current recommendations sug-
gest doing another colonoscopy in 3 to 5 years (Table 3).
Evidence from randomized, controlled trials (52) shows
similar detection rates for advanced lesions when colonos-
copy is done at 3-year and 1-year intervals. Advanced le-
sions are defined as adenomatous (as opposed to hyperplas-
tic) polyps 1 cm or more in size or adenomas with
histologic dysplasia. The rationale for surveillance exami-
nation is 2-fold: to find lesions missed on the index
colonoscopy and to detect further advanced lesions. Per-
sons with lesions smaller than 1 cm (also without advanced
histologic features) require less frequent surveillance, and
current recommendations suggest that these patients have a
follow-up examination at 5 years, even with a family his-
tory of CRC. Data suggest that the index examination is
most beneficial and that subsequent examinations may add
little except in patients at high risk for advanced lesions
(53). A recent survey (54) suggests that surveillance
colonoscopy is done more frequently than currently advo-
cated. While recommendations about surveillance exami-
nations continue to evolve, it is unlikely that the typical
interval between procedures will be reduced.

CAN FUTURE RISK FOR POLYPS OR CANCER BE

REDUCED?
No controlled trials have specifically investigated the

protective effects of diet, lifestyle choices, or chemopreven-
tion on risk for familial CRC. However, the increased risk
associated with family history is a compelling reason for
affected persons and their physicians to consider the use-
fulness of information about risk reduction extrapolated
from studies of populations at average risk and populations
with FAP.

Table 3. Surveillance Recommendations for Persons with
Important Personal History

Personal History Surveillance Recommendation

Previous colorectal cancer Clearance of the remainder of the
colon at or around the time of
resection, followed by colonoscopy
at 3 years after curative resection
and then at 3- to 5-year intervals
to detect metachronous neoplasia

Previous colonic adenomas After adequate clearance, surveillance
colonoscopy at 3- to 5-year
intervals

Ulcerative pancolitis, Crohn
pancolitis of 8 years’ duration,
or left-sided colitis of more
than 15 years’ duration

Surveillance colonoscopy every 1 to 3
years with systematic biopsies to
detect dysplasia
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The role of diet in CRC remains controversial. Equally
uncertain is the practical issue of the effect of dietary
change on risk for CRC. Many studies support the belief
that diets high in fruits and vegetables and low in animal
fats offer some protection against CRC in average-risk pop-
ulations. However, it is unclear which dietary constituents
(vitamins, fiber, micronutrients) are beneficial. A standard
belief is that high-fiber diets reduce risk for CRC; this
belief is based on studies showing lower risk for cancer in
populations that regularly consume greater amounts of fi-
ber (55). However, in most instances, interventions in-
tended to prevent disease emphasize how to change (that
is, improve) diet to minimize risk. Recent studies have
shown little effect of high-fiber diets on secondary preven-
tion of colorectal neoplasia, and specifically on reduction
in polyp recurrence rates (56, 57). Fiber is simply one
element for which evidence is lacking to show that dietary
change reduces the risk for cancer.

Any discussion of diet needs to consider the related
issue of obesity. Substantial evidence suggests that increas-
ing obesity is directly related to risk for CRC, whereas
exercise is inversely related to this risk (58). As with diet, a
relationship may exist, but the mechanism is unknown. At
present, prudent advice about diet and CRC would prob-
ably emphasize the overall health benefits of healthy food
choices in moderation, coupled with regular exercise.

A variety of agents has been studied as potential che-
mopreventive factors for persons at average risk for CRC.
Such agents as vitamins A, C, and E or selenium possess
antioxidant abilities. Despite their theoretical usefulness,
however, none has reproducibly shown any substantial
benefit in the prevention of colonic neoplasia (59). The
role of vitamin D, to date, has been inconsistent (60).
More promising is long-term supplemental intake of cal-
cium or folate. Calcium supplementation seems to protect
against the development of distal (but perhaps not proxi-
mal) CRC and against recurrence of colorectal polyps after
colonoscopic polypectomy (61, 62). In both instances, risk
reductions were modest but important. In long-term stud-
ies, folate supplementation equivalent to that provided by a
standard multivitamin substantially reduces risk for CRC.
However, this benefit, at least in average-risk persons, is
greatest after 10 or more years of regular folate intake (63).

Numerous observational and case–control studies have
documented the protective effect of hormone replacement
therapy against CRC in women. Meta-analyses suggest a
20% reduction in risk for CRC, particularly for long-term
and current users of hormone replacement therapy (64).
Results from the prospective Women’s Health Initiative
trial (65) showed a 40% reduction in risk for CRC for
users of hormone replacement therapy compared with
nonusers. However, this trial also documented unwanted
side effects of hormone replacement therapy, including in-
creased risk for breast cancer and no apparent cardiopro-
tective effect. Currently, the U.S. Preventive Services Task
Force (66) recommends against the use of hormone re-

placement therapy because overall risk seems to exceed
benefit.

The observation that sulindac, a nonsteroidal anti-
inflammatory drug, caused partial regression of existing
polyps in patients with FAP has spurred extensive investi-
gation of this class of drugs as a potential chemopreventive
agent in CRC. Nonsteroidal anti-inflammatory drugs have
myriad antineoplastic effects mediated, at least in part, by
inhibition of different isoforms of cyclooxygenase, an en-
zyme that facilitates conversion of arachidonic acids into a
variety of bioactive substances that can promote carcino-
genesis. Expression of cyclooxygenase-2 is increased in as
many as 90% of cases of CRC and in more than 50% of
cases of colonic adenoma.

Several observational studies have documented a pro-
tective effect for regular users of aspirin (a nonselective
cyclooxygenase inhibitor) at average risk for CRC. As with
folate, multiyear use may be necessary to generate the
greatest effect. Two recent randomized trials (67, 68) have
shown the protective effect of aspirin in preventing colo-
rectal adenomas. One trial randomly assigned more than
1000 patients, after clearing colonoscopy, to receive pla-
cebo, low-dose (81-mg) aspirin, or regular-strength (325-
mg) aspirin. Low-dose aspirin was found to reduce the
subsequent risk for any adenoma (relative risk, 0.81 [CI,
0.69 to 0.96]) and advanced neoplasms (adenomas � 1 cm
or advanced histologic features) (relative risk, 0.59 [CI,
0.38 to 0.92]). The second trial involved a high-risk pop-
ulation: patients with CRC, 635 of whom were randomly
assigned to receive 325 mg of aspirin or placebo. At least 1
adenoma was subsequently found in 17% of the aspirin
group and 27% of the placebo group (P � 0.004). The
authors cautioned all patients against starting aspirin ther-
apy to protect against CRC because of the risks for bleed-
ing associated with this therapy.

More recently, the cyclooxygenase-2–specific inhibitor
celecoxib was shown to reduce the number and size of
existing adenomas in patients with FAP, although the drug
was less efficacious when used to prevent primary polyps in
similar patients. No data specifically support the use of
cyclooxygenase-2–specific inhibitors, in contrast to non-
selective inhibitors. Recent cost-effectiveness analyses
found colonoscopic screening to be more effective and less
costly than aspirin or celecoxib for preventing CRC (69,
70). This information, coupled with ongoing concerns
about excess cardiovascular risk associated with use of cy-
clooxygenase-2 inhibitors, contributes to the uncertain role
of these inhibitors as regular interventions at the popula-
tion level (71, 72).

At present, no firm evidence supports the use of spe-
cific chemoprevention agents for persons at average risk for
CRC or persons with a family history of the disease. For
persons eager to pursue methods to reduce their chances of
CRC, it may be reasonable to suggest increased regular
intake of folate, calcium, or both. Folate and calcium both
provide additional health benefits and, with rare excep-
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tions, present low risk when consumed in moderate doses
(73, 74). It may also be reasonable to consider the regular use
of low-dose aspirin, especially in persons who may also derive
cardioprotection from this therapy, although the risks associ-
ated with bleeding need to be carefully considered (75).

SUMMARY

Colorectal cancer is an important cause of cancer-re-
lated illness and death in the United States. A person at
average risk is encouraged to begin screening for CRC at
age 50 years. Currently accepted choices for average-risk
persons include fecal occult blood testing, flexible sigmoid-
oscopy, colonoscopy, and barium enema. Persons with fa-
milial syndromes, such as FAP or HNPCC, clearly require
early and intensive CRC screening with colonoscopy.
However, these familial syndromes account for only about
5% of cases of CRC (76). Practitioners need to actively
elicit a patient’s family history for both CRC and adeno-
matous polyps because the presence of either increases risk
for CRC. At this time, colonoscopy is the accepted screen-
ing method for patients with a positive family history. Ex-
citing new developments in CRC screening include molec-
ular-based blood and stool tests, as well as virtual
colonoscopy. However, these are not yet ready for wide-
spread use. Chemopreventive efforts have yet to produce
sufficient benefit to merit broad adoption.
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