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BACKGROUND. To identify the factors that contribute to poorer colon carcinoma

survival rates for African Americans compared with Caucasians, the authors eval-

uated survival differences based on the histologic grade (differentiation) of the

tumor.

METHODS. All 169 African Americans and 229 randomly selected non-Hispanic

Caucasians who underwent surgery during 1981–1993 for first primary sporadic

colon carcinoma at the University of Alabama at Birmingham or its affiliated

Veterans Affairs hospital were included in the current study. None of these patients

received presurgery or postsurgery therapies. Recently, the authors reported an

increased risk of colon carcinoma death for African Americans in this patient

population, after adjustment for stage and other clinicodemographic features. The

authors generated Kaplan–Meier survival probabilities according to race and tu-

mor differentiation and multivariate Cox proportional hazards models to estimate

hazard ratios (HR) with 95% confidence intervals (95% CI).

RESULTS. There were no differences in the distribution of pathologic tumor stage

between racial groups after stratifying by histologic tumor grade. Among patients

with high-grade tumors, 54% of African Americans and 21% of Caucasians died

within the first year after surgery (P � 0.007). African Americans with high-grade

tumors were 3 times (HR � 3.05; 95% CI, 1.32–7.05) more likely to die of colon

carcinoma within 5 years postsurgery, compared with Caucasians with high-grade

tumors. There were no survival differences by race among patients with low-grade

tumors.

CONCLUSIONS. These findings suggested that poorer survival among African-Amer-

ican patients with adenocarcinomas of the colon may not be attributable to an

advanced pathologic stage of disease at diagnosis, but instead may be due to

aggressive biologic features like high tumor grades. Cancer 2005;103:2163–70.

© 2005 American Cancer Society.
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Colorectal carcinoma (CRC) is the third most common malignancy
and second most common cause of cancer mortality among men

and women in the United States. In 2004, it is estimated that there will
have been 106,370 new cases of colon carcinoma and 40,570 new
cases of rectal carcinoma with 56,730 deaths due to colon and rectal
carcinoma combined.1 In the United States, there are racial differ-
ences (African American compared with Caucasian) in CRC inci-
dence, mortality, and survival, and the highest CRC incidence and
mortality rates and the lowest survival rates occur among African
Americans.1– 4 Based on updated Surveillance, Epidemiology, and End
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Results (SEER) program data, over the past 25 years,
mortality rates among Caucasians have slowly, but
steadily declined. Specifically, there has been an in-
cremental decrease in age-adjusted mortality rates for
each year, beginning in 1984 (27.3 per 100,000) and
ending in 2001 (19.5 per 100,000).5 In contrast, the
trend in mortality rates among African Americans has
been inconsistent, as rates generally increased begin-
ning in 1975 (26.8 per 100,000), peaked in 1990 (30.8
per 100,000), and sporadically decreased through 2001
(27.6 per 100,000).5 The divergence in mortality rates
between African Americans and Caucasians is a reflec-
tion of racial disparities in CRC survival.

Overall and stage-specific CRC survival rates at 5
years postsurgery are greater for Caucasians com-
pared with African Americans.1– 4 Jemal et al.2 reported
trends in 5-year relative survival rates among African-
American and Caucasian patients with colon carci-
noma across 3 diagnostic periods (1974 –1976, 1983–
1985, 1992–1999) based on SEER data. Among
Caucasians, relative survival rates increased from 51%
to 63% (a 12% change). The survival rate increase was
less pronounced among African Americans as relative
survival rates increased from 46% to 53% (a 7%
change). There have been several hypothesized rea-
sons for the CRC racial disparities in survival.6 – 8 Pre-
vious studies have suggested that socioeconomic
differences and variability in clinicopathologic char-
acteristics are the two primary factors that contribute
to survival differences by race.3,6 – 8 Differential oppor-
tunities for treatment, varying degrees of quality of
care, and aspects of comorbid conditions are among
the socioeconomic dissimilarities.3,6 – 8 Clinicopatho-
logic variability includes an advanced stage of disease
at diagnosis and tumor-specific biologic disparities
between African Americans and Caucasians.8 –16 How-
ever, a recent study from our group reported stage-
independent racial differences in survival, and sug-
gested that African-American patients with colon
adenocarcinomas who underwent surgery alone as a
therapeutic intervention had decreased colon carcino-
ma-specific survival at 5 and 10 years postsurgery.17

Also, this same study suggested that the increased risk
of colon carcinoma mortality among African Ameri-
cans was not due to advanced-stage disease at diag-
nosis or treatment dissimilarities, but may have been
due to differences in other biologic features that may
contribute to aggressive tumor behavior, specifically
in African Americans.

The pathologic stage of tumors after surgical re-
section in patients with CRC is the most powerful
indicator of prognosis.18 In addition, previous studies
have observed that the histologic grade (differentia-
tion) of the tumor was a stage-independent prognostic

factor in patients with CRC.12,13,17,19,20 Several previ-
ous studies have relied on state tumor registry or other
administrative data sources for tumor characteristics
to evaluate colon carcinoma survival disparities by
race. These data sources often lack detailed and spe-
cific clinical and tumor characteristics and are prone
to variable misclassification due to coding er-
rors.14,15,21–23 Thus, previous disparities based on race
may be confounded by factors related to tumor biol-
ogy, such as tumor differentiation.

African Americans are diagnosed with colon car-
cinoma at a younger age than Caucasians,24 and a
high frequency of poorly differentiated CRC among
young patients has been shown to contribute to poor
patient prognosis.25–27 To evaluate the prognostic im-
portance of tumor differentiation, we conducted a
retrospective follow-up study of patients who received
surgery as their only therapeutic intervention, to eval-
uate racial (African American vs. Caucasian) differ-
ences in colon carcinoma survival after stratifying by
histologic tumor grade.

MATERIALS AND METHODS
The tumor registries of the University of Alabama at
Birmingham (UAB) and its affiliated Veterans Affairs
(VA) hospital provided the medical records of 819 (595
Caucasians, 224 African Americans) patients who were
surgically treated for CRC between 1981 and 1993.
From this group, we selected all 224 African-American
and 350 randomly selected non-Hispanic Caucasian
patients with colon adenocarcinomas. We extracted
patient demographic and clinicopathologic data from
the medical records and surgical pathology reports.
This information was further validated by trained re-
viewers (CC, UM). We excluded patients with unspec-
ified tumor location, with multiple primary tumors
within the colorectum, with multiple malignancies, or
with inheritable colon carcinoma syndromes. There-
fore, only patients with first primary sporadic colon
tumors were included in our study sample. Because
adenocarcinomas are the predominant (� 95%) histo-
logic type of colon carcinoma in the U.S. general pop-
ulation,28 we excluded patients with nonadenocarci-
nomas. Surgical resection is the most effective
curative therapy for CRC, and we included all patients
who were surgically treated and excluded those who
received presurgical or postsurgical adjuvant therapy
to minimize differential treatment bias. Patients who
died within 1 week of their surgery were excluded form
the analyses. Therefore, our current study sample con-
sisted of 169 African-American and 229 Caucasian pa-
tients diagnosed with first primary Stage I–IV colon
adenocarcinomas.

The UAB and VA tumor registries were used to
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gather follow-up information related to patient vital
status. We used a dynamic study follow-up period
beginning at the date of surgery and extending to the
date of death or the date of last documented living
contact. The tumor registries ascertained outcome
(mortality) information directly from patients (or liv-
ing relatives) and from the physicians of the patients
through telephone and mail contacts. This informa-
tion was further validated by state death lists. The
tumor registries update follow-up information every 6
months and follow-up of our cohort ended in March
2004.

We ascertained demographic and clinicopatho-
logic information including pathologic stage and the
anatomic location of tumors from patient medical
records and surgical pathology reports. Pathologic tu-
mor staging was performed according to the criteria of
the American Joint Committee on Cancer using Stages
I, II, III, and IV.29 The International Classification of
Diseases for Oncology codes were used to specify the
anatomic location of the tumor.30 Tumor anatomic
subsites within the colon were grouped as proximal
colon (cecum, ascending and first two-thirds of the
transverse colon) or distal colon (last one-third of the
transverse colon, splenic flexure, descending colon,
and the sigmoid colon).31,32

Several tumor grading systems have been sug-
gested during the past few decades. However, no sys-
tem has been widely accepted. Compton et al.33,34

recommend a two-tiered grading system consisting of
high-grade (poorly and undifferentiated) and low-
grade (well and moderately differentiated) tumors.
This approach to the grading of tumors of the colon
may reduce interobserver variation and retain or im-
prove prognostic significance.34 In our study, three
pathologists (NJ, JS, WEG) independently evaluated
the histologic tumor grade for all patients by reviewing
the hematoxylin-eosin (H&E)–stained slides. After
pathologic assessment, tumors were graded as well,
moderate, poor, or undifferentiated. Subsequently, we
collapsed well and moderately differentiated tumors
into a low-grade category and poor and undifferenti-
ated tumors into a high-grade category. This reduces
interobserver variability, particularly between well
and moderately differentiated tumors.18,33–35

The primary outcome (event) of interest in our
study was death due to colon carcinoma. Time at risk
was calculated in months from the date of surgery to
either the date of death or the date of last living con-
tact within the study follow-up period. Patients were
right censored at the time of death of a cause other
than colon carcinoma, at the time of lost to follow-up,
or at the end of the specified analysis period if alive.

Baseline characteristic differences between Afri-

can Americans and Caucasians were evaluated using
the chi-square test.36 Race and differentiation-specific
Kaplan–Meier survival curves were estimated for a
10-year follow-up period and survival differences were
evaluated using the log-rank test.37 Multivariate Cox
proportional hazards models were used to estimate
the hazard ratio (HR) of death due to colon carcinoma
for African Americans compared with Caucasians.38

We generated models for the main effects as well as a
model that included an interaction term for race and
tumor differentiation. In addition, we generated sep-
arate Cox regression models that were stratified by
tumor grade. In the stratified models, we categorized
stage as local, regional, and distant to ensure model
stability. All Cox regression analyses were adjusted for
race, age, gender, treatment hospital, tumor anatomic
subsite, pathologic tumor stage, tumor grade, and a
race � grade interaction term, where applicable. We
performed all of our analyses using SAS statistical
software version 9.0 (SAS, Cary, NC).39,40 We validated
the proportional hazards assumption by using influ-
ence statistics and graphical interpretations of resid-
ual plots.

RESULTS
The distribution of demographic and tumor charac-
teristics is presented in Table 1 by race separately for
low and high-grade tumors. The incidence of tumors
in different grade categories was similarly distributed
between the racial groups (P � 0.66). As shown in
Table 1, there was a small gender difference by race
within tumor grade. However, no differences were
observed in age, hospital, tumor stage, or colon ana-
tomic subsite. Over the entire follow-up period, there
was a statistically significant difference (P � 0.02) in
vital status by race among patients with high-grade
tumors as 81% of the African-American patients died
of colon carcinoma, compared with 49% of the Cau-
casian patients. However, there were no statistically
significant racial differences in vital status among pa-
tients with low-grade tumors. Table 2 displays the
crude colon carcinoma mortality risks by race and
tumor grade. Fifty-four percent of the African-Ameri-
can patients with high-grade tumors died of colon
carcinoma within 1 year of surgery, whereas 21% of
the Caucasian patients with high-grade tumors died (P
� 0.007). This significant racial disparity in mortality
continued throughout the 5 years of follow-up. After 5
years postsurgery, 81% of the African-American pa-
tients with high-grade tumors died of colon carci-
noma, compared with 47% of the Caucasian patients
(P � 0.007). There were no events (deaths due to colon
carcinoma) for African Americans and 1 event for Cau-
casians after 5 years of postsurgical follow-up.

High-Grade Tumor Differentiation/Alexander et al. 2165



Kaplan–Meier survival curves for race by tumor
grade classifications are displayed in Figure 1. African
Americans with high-grade tumors had poorer sur-
vival within 10 years of postsurgical follow up com-
pared with Caucasians with high-grade tumors (log-
rank test: P � 0.004) and all other race � grade
interaction groups. Survival by race was not signifi-
cantly different among patients with low-grade tu-

mors (log-rank test: P � 0.19). Within 5 years of post-
surgical follow-up, 8% (n � 2) of the African-American
and 16% (n � 6) of the Caucasian patients with high-
grade tumors were censored. Among those with low-
grade tumors, 12% (n � 17) of the African-American
and 16% (n � 29) of the Caucasian patients were
censored.

Using a Cox regression model, we tested for a race

TABLE 1
Demographic and Tumor Characteristics of 398 Caucasian and AA Patients with Colon Adenocarcinomas Based on Race and Tumor Grade

Variables grade (n � 65)

Low grade (n � 333) High grade (n � 65)

Caucasian
(n � 190)

AA
(n � 143)

Caucasian
(n � 39)

AA
(n � 26)

No. (%) No. (%) P value No. (%) No. (%) P value

Gender
Male 120 (63.2) 74 (51.8) 0.04 29 (74.4) 14 (53.9) 0.09
Female 70 (36.8) 69 (48.2) 10 (25.6) 12 (46.2)

Age (yrs)
0–49 19 (10.0) 11 (7.7) 0.43 9 (23.1) 2 (7.7) 0.09
50–64 70 (36.8) 46 (32.2) 6 (15.4) 9 (34.6)
�65 101 (53.2) 86 (60.1) 24 (61.5) 15 (57.7)

Hospital
University 123 (64.7) 103 (72.0) 0.16 31 (79.5) 16 (61.5) 0.11
Veteran’s 67 (35.3) 40 (28.0) 8 (20.5) 10 (38.5)

Stage
I 38 (20.0) 30 (21.0) 0.97 3 (7.7) 2 (7.7) 0.56
II 74 (39.0) 52 (36.4) 9 (23.1) 9 (34.6)
III 52 (27.4) 40 (28.0) 17 (43.6) 7 (26.9)
IV 26 (13.7) 21 (14.7) 10 (25.6) 8 (30.8)

Colon site
Proximal 86 (45.3) 77 (53.9) 0.12 25 (64.1) 19 (73.1) 0.45
Distal 104 (54.7) 66 (46.2) 14 (35.9) 7 (26.9)

Vital status (end of follow-up)a

Alive 55 (29.0) 29 (20.3) 0.20 10 (25.6) 1 (3.9) 0.02
Death due to colon carcinoma 84 (44.2) 70 (49.0) 19 (48.7) 21 (80.8)
Death due to other causes 51 (26.8) 44 (30.8) 10 (25.6) 4 (15.4)

AA: African American.
a Patients were accrued between 1981 and 1993 and were followed until March 2004.

TABLE 2
Crude Colon Carcinoma Mortality Risks by Race and Tumor Grade for 1-Year, 3-Year, and 5-Year Follow-Up Periods

Characteristics

1-Year 3-Year 5-Year

No. (%)a P value No. (%)a P value No. (%)a P value

Caucasians 33 (14.9) 0.01 61 (27.6) 0.002 79 (35.8) 0.01
African Americans 41 (25.2) 70 (42.9) 79 (48.8)
Patients with low-grade tumors 52 (16.3) � 0.001 96 (30.0) � 0.001 119 (37.2) � 0.001
Patients with high-grade tumors 22 (34.4) 35 (54.7) 39 (60.9)
Caucasians with low-grade tumors 25 (13.7) 0.15 46 (25.1) 0.03 61 (33.3) 0.10
African Americans with low-grade tumors 27 (19.7) 50 (36.5) 58 (42.3)
Caucasians with high-grade tumors 8 (21.1) 0.007 15 (39.5) 0.003 18 (47.4) 0.007
African Americans with high-grade tumors 14 (53.9) 20 (76.9) 21 (80.8)

a Number of deaths in each strata; (%) represents the proportion of colon carcinoma deaths.
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� tumor grade interaction, which was statistically sig-
nificant (P � 0.003). Therefore, we generated tumor
grade-stratified Cox proportional hazards models to
estimate the HR of colon carcinoma death for African
Americans compared with Caucasians (Table 3). All
Cox regression models were adjusted for race, gender,
age, hospital, tumor stage, and tumor site within the
colon. African Americans with high-grade tumors
were 3 (HR � 3.05; 95% confidence interval [95% CI],
1.32–7.05) times more likely to die of colon carcinoma
within 5 years postsurgery compared with Caucasians
with high-grade tumors. In contrast, there was not a
statistically significant racial difference among pa-
tients with low-grade tumors. As expected, tumor
stage was an independent prognostic indicator in both
stratified models. Age, gender, tumor subsite, and

treatment hospital were not independent predictors of
mortality in either model (data not shown). When the
26 African-American patients with high-grade tumors
were removed from the analysis, there was no differ-
ence in clinical outcome between African Americans
and Caucasians (HR � 1.25; 95% CI, 0.81–1.81) (data
not shown).

DISCUSSION
We conducted a retrospective follow-up study to elu-
cidate differences in postsurgical mortality between
African Americans and Caucasians with colon adeno-
carcinomas. Our findings revealed that African Amer-
icans with high-grade tumors had significantly greater
mortality after surgical resection for colon carcinoma.
The disparity in mortality by race was markedly in-
creased for African Americans (vs. Caucasians) within
the first year of surgery, and this difference continued
throughout � 5 years of follow-up. More than one-half
of all African-American patients who were diagnosed
with a high-grade adenocarcinoma of the colon died
within 1 year of surgical resection, and � 80% of these
patients died within 5 years of surgery. In contrast,
20% of Caucasian patients with high-grade tumors
died within the first year of surgery, and less than
one-half of these patients died within 5 years. Results
from multivariate Cox regression analysis revealed
that African Americans with high-grade tumors were
� 3 times as likely to die within 5 years of postsurgical
follow-up, compared with Caucasians with high-grade
tumors. There were no statistically significant racial
differences present among patients with low-grade
tumors. Furthermore, there was not a difference in
mortality when comparing Caucasians with high-
grade tumors with Caucasians with low-grade tumors
(data not shown). Thus, the racial disparity in survival
after surgical resection for colon adenocarcinomas
may be largely attributable to aggressive tumor behav-
ior in African-American patients with high-grade co-
lon tumors.

In our previous report, we observed a � 50%
statistically significant increased risk of colon carci-
noma death after surgical resection for African Amer-
icans compared with Caucasians,17 after controlling
for the effects of demographic and clinical character-
istics, including tumor stage. Our previous study, like
many others, reported tumor grade to be an indepen-
dent prognostic predictor of colon carcinoma, even
after adjusting for the effects of stage of disease at the
time of diagnosis.12,13,17,19,20 However, previous stud-
ies have not specifically evaluated the prognostic
value of tumor grade among patients with colon ade-
nocarcinomas, while adjusting for demographic and
other clinical characteristics. Because we observed a

FIGURE 1. Kaplan–Meier survival analysis of African-American and Cauca-

sian patients with colon adenocarcinomas, based on tumor grade. Survival

differences among groups were observed (log-rank test: P � 0.004), and

African Americans with high-grade tumors exhibited the shortest survival

probability within 10 years of the postsurgical follow-up period.

TABLE 3
Multivariate Cox Regression HR for Colon Carcinoma Mortality
Stratified by Tumor Grade, Based on 5-Year Postsurgical Follow-Up

Variable

Low gradea High gradea

HR (95% CI) HR (95% CI)

Race
Caucasian (referent) 1.00 1.00
African American 1.27 (0.87–1.83) 3.05 (1.32–7.05)

Stage
Localized (referent) 1.00 1.00
Regional 2.72 (1.74–4.25) 4.74 (1.74–12.74)
Distant 11.61 (7.21–18.70) 8.35 (3.21–21.76)

HR: hazard ratio; 95% CI: 95% confidence interval.
a Model adjusted for race, gender, age, hospital, tumor stage, and tumor site (race � tumor grade

interaction term: P � 0.003).
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statistically significant interaction between race and
tumor grade in our initial proportional hazards model,
our subsequent models evaluated the risk of death due
to colon adenocarcinoma among patients with both
low and high-grade tumors while controlling for the
effects of other demographic and clinical variables,
such as tumor stage.

In the current study, there was a similar propor-
tion of African-American (15%) and Caucasian (17%)
patients with high-grade tumors at diagnosis, which is
consistent with findings reported in previous stud-
ies.41 In contrast, Chen et al.42 evaluated the incidence
of pathologic grades in tumors of the colon in African-
American and Caucasian patients and found that after
adjustment, African Americans had a tendency to have
more favorable differentiated tumors (low-grade tu-
mors). However, in these studies, the prognostic im-
pact of tumor grade was not analyzed in a stratified
proportional hazards model. Recently, several other
studies have suggested that colorectal tumors with
high-frequency microsatellite instability (MSI-H) are
more likely to be poorly differentiated compared with
microsatellite-stable or low-frequency MSI tu-
mors.43– 46 However, this trend was not observed in a
recent study.47 It is unclear whether there is an asso-
ciation between race and pathologic grade within
MSI-H tumors. Larger studies that will allow the strat-
ification of race and tumor grade within tumors ex-
hibiting MSI may elucidate an association.

The degree of differentiation refers to the extent to
which neoplastic cells continue to resemble, both
morphologically and functionally, the normal cells of
the tissue within which a neoplasm develops.48 The
hallmark of malignant transformation is the lack of
differentiation, or anaplasia.49 Well differentiated tu-
mors evolve from maturation of undifferentiated cells
as they proliferate. These tumor cells are morpholog-
ically similar to cells found in the tissue of origin, and
maintain many of the functions of normal cells. In
contrast, poorly differentiated or undifferentiated tu-
mors proliferate without maturation of the trans-
formed cells.48,49 Several morphologic and functional
cellular changes characterize a lack of differentiation
including cellular and nuclear pleomorphism, or vari-
ation in size and shape, and large hyperchromatic
(dark staining with hematoxylin) nuclei with nuclear
membrane irregularity.

In many malignancies including CRC, several co-
morbid health conditions such as diabetes mellitus
(DM) are associated with increased risks of colon car-
cinoma50 and have been reported to impact patient
survival.51 However, in our study population, there
was a similar proportion of African Americans (15%)
and Caucasians (13%) with prevalent DM. Further-

more, we did not find a significant difference by race
in the overall prevalence (65% among African Ameri-
cans vs. 72% among Caucasians) (data not shown) of
patients with comorbid conditions. Also, we previ-
ously reported that death due to other causes was
similar between African-American and Caucasian pa-
tients.17 Specifically, 25% of the Caucasian patients
and 26% of the African-American patients died due to
causes other than colon or rectal carcinoma, and this
may be a reflection of similar comorbidity in our study
populations. Furthermore, the proportions of patients
that were censored at selected time points throughout
the follow-up period were similar between racial
groups and differential loss to follow-up by race was
minimal.

It has been suggested that studies using adminis-
trative data are prone to misclassification errors and
may lack detailed clinicopathologic informa-
tion.14,21,22 Several previous studies relied solely on the
acquisition of patient data from state cancer and tu-
mor registries, Medicare files, and VA administrative
records. Therefore, detailed clinocopathologic data
were not available for analyses. This may severely
confound observed findings by race because patho-
logic tumor stage is the strongest and most important
indicator of CRC prognosis.18 Moreover, tumor differ-
entiation and the anatomic locations of tumors are
important prognostic indicators, and may contribute
to the understanding of CRC survival differences by
race. In our study, we used objective sources of data
(medical records and surgical pathology reports) and
did not rely on tumor registry or other forms of ad-
ministrative data except for patient outcome. We were
able to ascertain detailed demographic and tumor-
specific information, which allowed us to control the
effects of clinically relevant prognostic variables such
as tumor stage, grade, and location. The classification
of tumors based on differentiation was performed in-
dependently by three pathologists (NJ, JS, WEG), by
reviewing the H&E-stained slides of all patients.

During our data abstraction process, we selected
only patients who underwent surgical resection, and
excluded those who received presurgical or postsurgi-
cal adjuvant therapy. This minimized systematic bi-
ases involved with differential opportunities for treat-
ment based on race, as well as ethnic or cultural
variations in the compliance of treatment. The effect
of uniform treatment was previously illustrated by two
large clinical studies that evaluated disease-free and
overall survival differences between African Ameri-
cans and Caucasians with Stage II/III colon carcinoma
who received adjuvant chemotherapy.52, 53 These
studies found that when patients were treated with
uniform therapeutic regimens, survival differences
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were attenuated compared with population-based
studies, suggesting that African Americans with Stage
II/III colon carcinoma may benefit from adjuvant che-
motherapy. Furthermore, survival studies that do not
account for treatment differences between racial
groups may be confounded.

Previous studies have suggested that differential
understaging between racial groups or degrees of spe-
cialization among surgeons at different hospitals may
be contributing factors to the survival discrepancy
observed between African Americans and Cauca-
sians.13,54 However, in our study, we had a homoge-
nous group of physicians (clinical oncologists, sur-
geons, and pathologists) who diagnosed, treated, and
staged all patients at both the UAB and VA hospitals.
Therefore, biases in treatment, diagnosis, and staging
between African Americans and Caucasians should be
minimal. Thus, it is unlikely that these key character-
istics contributed to the racial disparity in survival
observed in our study.

Using a case accrual period from 1981 to 1993 and
a study follow-up period from 1981 to 2004, we were
able to utilize a retrospective follow-up design with a
dynamic cohort of patients. This allowed us to evalu-
ate 5 and 10-year survival patterns for our study pop-
ulation without losing data by early right censoring. In
addition, our long follow-up period generated a high
proportion of events (colon carcinoma deaths) that
provided ample statistical power in our survival anal-
ysis. However, we were unable to perform stage-spe-
cific analyses stratifying by tumor grade and race be-
cause only 65 patients had high-grade tumors. Future
studies with a larger proportion of patients with high-
grade tumors are required to confirm this type of
stratified analysis.

In summary, more than one-half of all African-
American patients diagnosed with a high-grade tumor
died within 1 year of surgical resection, and � 80% of
these patients died within 5 years of surgery. Further-
more, African-American patients with high-grade tu-
mors have a � 3 times increased risk of death from
colon carcinoma within 5 years of surgery, compared
with Caucasians. Our findings suggest that high-grade
tumors in African Americans may be more aggressive
compared with both low and high-grade tumors in
Caucasians. African Americans with high-grade colon
adenocarcinomas may benefit from a more aggressive
therapeutic treatment and follow-up regimen.
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