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Introduction

Colorectal carcinoma is the fourth most
prevalent carcinoma and second most
frequent cause of death from cancer in
the United States, with an estimated
131,200 new cases and 54,900 deaths in
1997.! Although the death rate from large
bowel cancer may be decreasing slightly,
it still remains a health risk that consumes
national resources and creates consider-
able personal suffering. Dietary modifica-
tion may decrease the neoplastic trans-
formation potential of bowel mucosa,
but the widespread adoption of low fat,
high fiber diets will not eliminate totally
the risk of large bowel cancer. The con-
sumption of aspirin®* or other nons-
teroidal anti-inflammatory drugs® may also
reduce the risk of developing the adeno-
matous polyps that precede large bowel
cancers. However, not all patients benefit
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from these chemoprevention strategies
and some may have deleterious side ef-
fects. Recently, fecal occult blood testing
(FOBT) and large bowel endoscopy have
been found to detect cancers at an earlier
stage and decrease the formation of col-
orectal carcinomas. Also, the recent iden-
tification of specific genetic mutations
that cause two different types of inherited
colorectal carcinoma suggests that in the
near future early diagnosis will be possi-
ble through blood or stool tests. As a re-
sult, considerable enthusiasm now exists
that both the rate of earlier diagnosis and
the outcome of colorectal carcinoma will
be improved.

This review first assesses the com-
mon patterns of presentation of col-
orectal carcinoma, then summarizes the
current status of clinical diagnostic
methodology, and finally outlines the fu-
ture potential of molecular diagnostic
tests. Critical to the successful application
of molecular diagnostic tests is an appro-
priate understanding of the clinical back-
ground within which the tests will be
used. Initially, this review focuses on the
clinical presentation of colorectal carci-
noma, then considers the genetic and bio-
logic causes of colorectal carcinoma. Any
molecular approach to diagnosis must ex-
plain the range of clinical and pathologic
features involved in the manifestations of
the disease at presentation. Currently,
more patients are diagnosed because they
develop signs or symptoms of colorectal
cancer than are identified in an asympto-
matic state. A major goal is to increase
the proportion of patients who are diag-
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Table 1

Conditions Associated with Colorectal Carcinoma

Clinical

Rectal bleeding (occult or clinical)
Abdominal, pelvic, or back pain
Obstruction or perforation
Inflammatory bowel disease
Pelvic radiation

Genetic
History of colorectal carcinoma
History of adenomatous polyps

or variant syndromes

History of two or more first-degree relatives with bowel cancer
Familial adenomatous polyposis, hereditary nonpolyposis colon cancer,

History of breast, ovarian, or endometrial carcinoma

nosed while they are asymptomatic be-
cause these patients present at an earlier
stage that is more amenable to cure.®

Common Patterns of Clinical
Diagnosis

The clinical and genetic conditions associ-
ated with the development of colorectal
carcinoma (Table 1) represent the situa-
tions in which the clinician should consid-
er the diagnosis of colorectal carcinoma.
Although it is difficult to identify the frac-
tion of patients who are symptomatic at
diagnosis, analysis of a large number of
patients who are diagnosed in hospitals
across the country is informative because
it demonstrates the distribution of stage
at diagnosis. The National Cancer Data
Base (NCDB), a national cancer manage-
ment and outcomes data base that is a
joint effort of the American Cancer Soci-
ety and the American College of Sur-
geons,’ currently captures more than 50
percent of the estimated new cases of
cancer in the United States and is an ex-
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cellent starting point for an analysis of the
patterns of care and outcome for patients
with cancer. Data on the interaction of
age, ethnicity, site of primary carcinoma,
and stage at presentation are presented in
Table 2. As reported earlier in a study of
colon cancer,® patients over the age of 70
years are more likely to present with
stage I or II disease than are younger pa-
tients. This trend is also present in rectal
cancer, in which 62 percent of patients
over 80 years of age have stage I or II dis-
ease compared with 50 percent for those
patients who are less than 50 years old
and 53 percent for those who are between
50 and 60 years old (Table 2). Ethnicity
is another significant factor because
African Americans are less likely to pre-
sent with stage I or II colon or rectal can-
cer than are non-Hispanic whites (Table
2). Hispanics are also slightly less likely to
be diagnosed with stage I or II colorectal
carcinoma than are non-Hispanic whites
(Table 2). However, Asians have a pat-
tern of stage at diagnosis similar to that of
non-Hispanic whites (data not shown),
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Table 2
Distribution of Adenocarcinoma of the Colon and Rectum
by AJCC Stage, Age at Diagnosis, and Ethnicity of Patients

Diagnosed in 1993 at Hospitals

Participating in the National Cancer Data Base i
2
8
% Distribution by Stage Number of :
Site and Category I-ll Il v Total % Cases g
8
Age g
Golon ;
<50 44 27 29 100 2,503 9
50-59 47 27 26 100 4,130 g
60-69 53 26 21 100 9,112 g
70-79 57 25 19 100 12,871 g
>80 59 25 16 100 8,661 §
Subtotal 37,277 §
7
Rectum Z
<50 50 33 17 100 1,338 g
50-59 53 30 17 100 2,406 5
60-69 58 27 15 100 4,273 1
70-79 59 26 15 100 4,579
>80 62 22 16 100 2,238
- s
Subtotal 14,834 :
Ethnicity 3
Golon %
Non-Hispanic white 55 25 20 100 32,463 ;
Hispanic 51 29 20 100 680 8
African American 48 27 25 100 3,087 é
— g
Subtotal 36,230 g
Rectum &
[
Non-Hispanic white 58 27 15 100 11,731 %
Hispanic 53 27 20 100 372 ¥
African American 54 25 21 100 950 %
Subtotal 13,053 s
B
AJCC = American Joint Committee on Cancer. %
3
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and the sample of Native Americans is
too small to draw any conclusions about
their stage at presentation. The data in
the NCDB do not reveal any significant
effects of median income, region of the
country, or type of hospital on the stage
of disease at diagnosis (data not shown).
As a result, these data from the NCDB
suggest that age and ethnicity are impor-
tant factors to consider in the diagnosis of
colorectal carcinoma.

IMPORTANCE OF AGE

Age has two contrasting effects on the
diagnosis of colorectal carcinoma.
Young (less than 40 years old) patients
have a worse outcome than middle-aged
patients, whereas older (more than 70
years old) patients present with earlier
stage of disease. Bacon® first reported
that colorectal carcinoma is diagnosed
before age 40 in 2 to 6 percent of all col-
orectal carcinoma patients. The delay in
attributing symptoms to a possible col-
orectal cancer may contribute to the
worse outcome.'®!! Although several
series indicate that there is a worse out-
look for patients who develop colorectal
carcinoma before the age of 40,'>!7 two
series'®!? suggest that younger patients
have the same survival as older patients,
possibly because the distribution of pa-
tients with stage III and IV disease was
similar to that of the older patients in
their series.

The outcome of younger patients
may be worse because they present with
more advanced disease or disease with a
poorer histologic grade of differentiation.
Several authors!®!>1¢ have found that
younger patients present with more nodal
or visceral metastases than do older pa-
tients, as is the case with the current data
from the NCDB (Table 2). However, the
data of others'>!417:20 suggest that the out-
come of younger patients is worse than
that of older patients, even when matched
by stage.

The frequency of more advanced
disease in younger patients may result
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from longer delays in diagnosis compared
with older patients; however, the fre-
quency of rectal bleeding or abdominal
pain in these young patients is similar to
that in older patients. Further, Adkins et
al'® observed that eight of the 45 patients
were found incidentally during evaluation
for other problems, which suggests that
the potential delay in detecting a cancer
from the onset of symptoms was less than
three months. Similarly, in other stud-
ies'®20 there was no significant difference
in symptom duration between young and
old patients. In summary, there is a con-
sensus that the disease presents at a more
advanced state in younger patients.
Therefore, patients who develop colorec-
tal cancer before age 40 in the absence of
a defined genetic syndrome, such as famil-
ial adenomatous polyposis or hereditary
nonpolyposis colonic cancer, may still
have an accelerated rate of mutations that
may provide clues to the analysis of the
genetic mechanisms that cause sporadic
colorectal carcinoma.

Older patients with colorectal cancer
are defined as older than 75 or 80 years at
the time of diagnosis. Comorbid disease
and type of presentation may produce a
worse outcome. The series of Payne et
al,”! Wise et al,”? and Hobler? suggest that
sepsis and complications of surgery may
occur more frequently in the elderly pop-
ulation. However, Arnaud et al** showed
that the postoperative five-year survival
rate of older patients was similar to that
of younger patients. In addition, the
three-year? and five-year?! cancer-specif-
ic survivals of patients over the age of 75
were the same as that of younger pa-
tients. Interestingly, several authors sug-
gested that more right-sided cancers arise
in the elderly than in the slightly younger
population.'®?! The elderly seem to have
a slightly increased frequency of emer-
gency operations, since 7.4 percent of old-
er patients required emergency surgery,
compared with four percent for patients
younger than 75 years.?! Thus, the biolog-
ic behavior of cancers is not likely to be

d ' 'L66T '€98VZYST

wouy

dny) SuonIpUD pue swie | aY) 38S *[€202/2T/6Z] Uo ARIqITauIuUO ABIM ‘0L 2 Ly Ul P IUed/ZZee OT/I0p/iod B i A.

Aoy

ol

10 8|qeo1dde ays Aq peusenob 8. S3PIe YO ‘88N JO s3I 10} AReiqT 8UlUO AB]IM UO (Suonipt

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

DIAGNOSING COLORECTAL

CANCER

more aggressive in older patients than in
patients between 40 and 70 years old.

ETHNICITY AS A DIAGNOSTIC FACTOR

Ethnicity may be associated with an in-
creased frequency of advanced cancer at
diagnosis in African Americans. Thomas
et al® suggest that inner-city blacks are
diagnosed with colorectal carcinoma at
an earlier age than white patients, and
that this trend is significantly greater in
black males than in white males. Boring
et al’® have reported that there has been
a significant increase in cancer-specific
death rates in both black men and
women for colorectal cancer compared
with white men and women over the last
30 years. In fact, the cancer-specific
death rate declined in white men and
women, whereas it increased in black
men and women by 47 and 16 percent,
respectively.’ Interestingly, when inci-
dence rates are stratified by educational
level and socioeconomic status, the inci-
dence of cancer of the colon and rectum
is higher for whites than for blacks for
each stratification.”® As in the current
NCDB data, Boring et al*® observed a
trend in which the frequency of localized
cancer at diagnosis is lower in blacks (30
percent) than in whites (36 percent).
Thus, the poorer outcome may be attrib-
utable to more limited access to care.
Weaver et al,”’ reporting their experi-
ence over a 10-year period at Meharry
Medical College, found that their black
patients tended to present with more ad-
vanced disease than did those observed
by Boring et al.?® Their experience may
also reflect limited access to health care
systems. A major challenge for improv-
ing early diagnosis is to increase the pro-
portion of stage I and II colorectal can-
cers diagnosed in African Americans.

PRESENTING SYMPTOMS AND SIGNS

The symptoms and signs of carcinoma of
the colon and rectum are rectal bleeding
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(either gross blood in the stool or a gua-
iac-positive reaction on digital rectal ex-
amination), abdominal pain, change in
bowel habits, nausea, vomiting, abdomi-
nal distention, weight loss, fatigue, and
anemia. Rectal bleeding may be associ-
ated with an improved outcome, possi-
bly because it prompts earlier diagnosis.
Various authors®3! have observed that
rectal bleeding as a presenting symptom
was associated with a better overall sur-
vival in univariate analyses, but when
rectal bleeding was analyzed in multi-
variate analysis in which it was corrected
for stage and site, it either had no ef-
fect?®3! or became less important as an
independent prognostic variable.?® Simi-
larly, Wiggers et al*? found that only 19
percent of patients who presented with
rectal bleeding died of disease compared
with 33 percent of patients who did not
present with rectal bleeding (P=0.017).
Cappell and Goldberg® observed that
rectal bleeding was 2.8 times more
prevalent at the time of diagnosis in ear-
ly stage I lesions than in stage IV can-
cers. Also, Graffner and Olsson report-
ed that rectal bleeding was more
frequently associated with rectal (50 per-
cent) than colon (14 percent) cancer.
Thus, rectal bleeding may be associated
with early stage lesions (perhaps be-
cause early lesions are more vascular-
ized than more advanced lesions) and, as
a result, may carry a better prognosis.
Thus, blood on the stool on digital rectal
examination, on guaiac test, or by history
must be further evaluated and not dis-
missed as caused by hemorrhoids.
Abdominal pain is another symptom
that may lead to the diagnosis of large
bowel cancer. Two types of abdominal pain
are caused by cancer of the colon or rec-
tum. The first is cramping or colicky pain
associated with complete or partial bowel
obstruction. Although uncommon in rec-
tal cancer, it may be a presenting symptom
in colonic cancer. This symptom may be
best considered as representing the clini-
cal syndromes of obstruction or perfora-
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