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Disparities in Colorectal Cancer
Outcomes Among Young Adults and
African Americans in the United States

Mayu C. Gruves, MS; Junna Z, Andrews, MD

isparities in colorectal cancer
Doutcomes for young adults
(YA) and African Americans

(AA) have been long acknowledged
within the medical community. Col-
orectal cancer (CRC) is the third most
common cancer in men and women,
and a leading cause of cancer-related
death throughout the United States.
In 2020, it is projected that 147,950
individuals will be newly diagnosed
with CRC, with 104,610 of these cases
presenting as colon cancer (CC) and
43,340 as rectal cancer (RC).! Presenta-
tion with advanced-stage disease attrib-
utable to delayed diagnosis leads to less
favorable outcomes; thus, early detec-
tion is considered a means to decrease
deaths associated with CRC.? Addi-
tionally, modifiable risk factors like
physical inactivity, smoking, obesity
and poor diet are responsible for a pro-
portion of the cancer recurrences and
deaths in patients diagnosed with CRC 2
While the incidence of CRC in people
over age 50 has declined from 2001 to
2012, the incidence rates of CRC in YAs
(< 50 years) have continued to increase
since the mid-1990s .46 By the turn of the
century, most notable changes in this up-
trend were highlighted in the youngest

age group (20 to 35 years).*® Analyses
of the most recent data years (2012 to
2016) have found that incidence rates
increased by 2.2% and 1.1% annually in
individuals younger than 50 and 50-64,
respectively.” This data is in contrast
to adults aged 65 and older, whose in-
cidence rates have decreased by 3.3%
annually.” These rising incidences will
account for an estimated 12% of the
total projected 147,950 cases in 2020 to
be diagnosed in patients younger than
50." In terms of mortality rates, YAs
diagnosed with CRC will contribute to
7% of CRC-related deaths this year.!

Age group differences are not the
only disparity observed when looking
at outcomes in CRC treatment and sur-
vival. The American Cancer Society
(ACS) reports that during the most
recent data-gathering period (2012 to
2016) CRC incidence rates in AA were
20% higher than those in non-Hispanic
Whites, and mortality rates were dou-
ble the incidence, 40% in AA com-
pared to non-Hispanic Whites.” In this
article, we review current literature
continuing to highlight persistent dis-
parities in the diagnosis, treatment
and survival outcomes in CRC in YAs
and AAs.

elsewhere.
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Hoftstra/Northwell, Phelps Hospital, Sleepy Hollow, NY. Disclosure: The authors have no
conflicts of interest to disclose. None of the authors received outside funding for the pro-
duction of this original manuscript and no part of this article has been previously published

Screening Recommendations

The U.S. Preventive Services Task
Force (USPSTF) and Centers for Dis-
ease Control and Prevention (CDC)
recommend CRC screening for aver-
age-risk people aged 50 to 75 years.
Average risk includes adults who do
not have a personal or family history
of CRC or certain types of polyps, no
history of inflammatory bowel diseases
(ulcerative colitis or Crohn’s disease),
no confirmed or suspected hereditary
CRC syndrome, and no personal his-
tory of previous radiation therapy in
the abdomen or pelvis.? Screening can
include: fecal occult blood test (FOBT),
fecal immunochemical test (FIT), a
combination of stool DNA and FIT test
(FIT-DNA), computed tomography
(CT) colonography, flexible sigmoid-
oscopy, or colonoscopy.” From 2009
to 2015, the CDC implemented the first
public health program focused solely
on increasing the use of CRC screen-
ing tests at a population-based level,
the Colorectal Cancer Control Program
(CRCCP). However, 2016 data contin-
ued to highlight that only 67% of adults
ages 50 to 75 were up to date with
screening, and 26% of this age cohort
had never been screened.’

The U.S. Multi-Society Task Force
(MSTF) recommends that CRC screen-
ing should begin at age 50 in average-risk
persons, except AAs in whom limited
evidence supports screening at age 45
years.'” The MSTF-recommended tests
are ranked into 3 successive tiers based
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on performance features, costs and prac-
tical considerations. Tier 1: colonoscopy
every 10 years and annual FIT. Tier 2:
CT colonography every 5 years, FIT-fe-
cal DNA every 3 years and flexible sig-
moidoscopy every 5-10 years. Tier 3:
capsule colonoscopy every 5 years.!”

The American Cancer Society (ACS)
offers a qualified recommendation for
patients aged 45 and a strong recom-
mendation for patients aged 50 years,
that adults with an average risk of CRC
should undergo regular screening. CRC
screening options include annual FIT,
annual guaiac-based fecal occult blood
test, multitarget stool DNA test every
3 years, colonoscopy every 10 years,
CT colonography every 5 years, and
flexible sigmoidoscopy every 5 years.?
With acknowledgement of variability in
test type availability, effectiveness, and
patient burden, the ACS endorses that
screening with any of these methods is
associated with a significant reduction
in CRC incidence through early detec-
tion and removal of polyps and other
precancerous lesions.® By involving
patients in decision-making, the ACS
hopes to increase the likelihood of long-
term adherence

Age Disparity

Since 2000, the increasing rates of
CRC diagnoses have been documented
in patients younger than 50, with the
greatest increase in patients 20 to 35
years.® With a growing incidence of
2.2% annually for this age group, mod-
els projected by Bailey et al expect the
incidence rates of CRC in YA to nearly
double by 2030.%!! Clinicopathologic
and molecular features of CRC in YA
differ from those who develop CRC
after age 50. Patients < 50 more often
present with advanced disease char-
acterized by tumors with aggressive
histologic features and synchronous
metastases.'>'* Additionally, primary
tumors in YA are normally localized in
the rectum and distal (left) colon.!'* Col-
orectal cancers are classified by major
histological subtypes: adenocarcinoma,

mucinous adenocarcinomas, signet-ring
cell carcinomas and several additional
rare subtypes. In patients > 50 years,
adenomatous polyps and adenomatous
polyposis coli (APC) mutations are
more common, while in young patients
(18 to 29 years), signet-ring cell cancer
is more prevalent.'*!> In the realm of all
CRC cancer types, signet-ring cell car-
cinoma is rare and associated with poor
prognostic factors.'®

Inherited syndromes associated with
abnormal genes passing from genera-
tion to generation are known to increase
the likelihood of certain cancers in
Y As. Polyposis and nonpolyposis syn-
dromes are inherited syndromes recog-
nized to predispose YAs to CRC. The
most common polyposis syndrome,
familial adenomatous polyposis (FAP),
is an autosomal dominant syndrome
affecting the APC tumor suppressor
gene.!” Loss of function in APC causes
polyps to develop in hundreds to thou-
sands throughout the colon and rectum.
Polyp development typically begins
at ages 20 to 30, and without prophy-
lactic colectomy, the lifetime risk of
developing CRC approaches 100%.7
Lynch syndrome (LS) is the most com-
mon nonpolyposis hereditary cancer
syndrome associated with CRC and
endometrial cancer predominantly.'”
LS is caused by an autosomal domi-
nant heterozygous germline mutation
in the DNA mismatch repair genes.
Polyps developing in patients with LS
progress to carcinoma often faster than
sporadic cases, and these patients have
a CRC lifetime risk reaching 70%, with
40% of LS patients diagnosed with
CRC before age 40.'7 Microsatellite
instability (MSI) phenotype is present
in many cancers, but has been exten-
sively characterized in CRC and is a di-
agnostic feature of LS.!'8!9 MSIs result
from a germline mutation in mismatch
repair (MMR) genes MLHI1, MLH2,
MLH6, PMS?2 or a germline deletion
in epithelial cell adhesion molecule
(EPCAM).'718 A retrospective review
of > 36,000 CRC patients found that
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patients with recognized hereditary syn-
dromes were more likely to have a high
level of microsatellites and to be diag-
nosed under age 50.'2 In conjunction
with family history, microsatellite iden-
tification is a first step when diagnosis
of LS is suspected.!” Guidelines sup-
ported by the National Comprehensive
Cancer Network recommend universal
testing for all patients with newly diag-
nosed CRC to identify deficient MMR
or MSI to determine LS association.?
While the outlook for LS-associated
CRC may be promising, heritable syn-
dromes (including LS and FAP among
others) only account for roughly 35%
of CRC cases in YAs, leaving a greater
proportion of colorectal malignancies in
this age group presenting with sporadic
cases.!>17 Therefore, risk factors associ-
ated with sporadic CRC in the YA pop-
ulation warrant further investigation.
Evaluation of recent studies con-
ducted by Burnett-Hartman et al sug-
gests that stage-specific survival among
Y As diagnosed with CRC is equivalent
to, or better than, survival outcomes for
patients > 50 years.'"* When evaluating
the treatment and outcomes of young
CRC patients in community-based
health care systems, this study found
that a majority (83%) of YAs with CRC
receive surgery at comparable rates to
patients > 50. Additionally, YAs were
more likely to receive systemic ther-
apy within 6 months of diagnosis as
compared to counterparts > 50 years.'*
Risk of all-cause mortality and mortal-
ity due to CRC was lower in early onset
patients than older patients (all cause =
HR 0.66 CI 0.58-0.75; CRC specific =
HR 0.66 C10.56-0.79).!4 These findings
align with another population-based
study using the Surveillance, Epide-
miology, and End Results (SEER) da-
tabase to determine treatment plans for
average-risk patients who presented
with CRC before the recommended
screening age (37,847 patients, 14.7%
of cohort).?! They found that younger
patients with distant metastases were
more likely to still receive surgical
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Table 1. American Cancer Society Reported Trends of Colorectal Cancer Incidence and Mortality Rates

Year Race Incidence Rate Mortality Rate % Increases (Blacks Compared With Whites)
Male Female Male Female

1997-2001 Black 729 56.6 343 245 Incidence 15%; Mortality 40%
White 63.1 459 24.8 171

2001-2005 Black 712 54.5 31.8 224 Incidence 20%; Mortality 45%
White 58.9 432 22.1 15.3

2003-2007 Black 68.3 515 305 21.0 Incidence 20%; Mortality 45%
White 56.8 419 20.9 146

2006-2010 Black 63.8 47.6 294 194 Incidence 25%; Mortality 50%
White 50.9 38.6 19.2 13.6

2009-2014 Black 58.3 427 25.9 16.9 Incidence 20%; Mortality 40%
White 46.1 35.2 17.3 12.3

2013-2017 Black 53.8 39.9 23.8 15.6 Incidence 20%; Mortality 40%
White 440 339 16.3 1.7

Facts and Figures 2005-2020

Incidence rates in the table are per 100,000 people and age adjusted to the 2000 US standard population. Source: American Cancer Society

therapy for the primary tumor fol-
lowed by radiation therapy.?' Aggres-
sive treatment methods in patients
< 50 have supported better overall dis-
ease-specific survival. Adjusted 5-year
cancer-specific survival for patients
< 50 was better for localized (95.1%
vs 91.9% P <0.001), regional (76% vs
70.1% P < 0.001), and distant disease
(21.3% vs 14.1% P < 0.001), despite
a larger percentage of YA presenting
with more advanced disease.!4!

Racial Disparity

Historically, AAs have had higher
incidence rates of CRC and poorer sur-
vival outcomes than those of White
counterparts 322 According to the ACS,
in 2005 the incidence rate of CRC in
AAs was 15% higher than in Whites,
and mortality rate for AAs was 40%
higher than in Whites” — trends that
have continued (Table 1). Most recent
data reported in 2020 show the rela-
tive difference in CRC incidence rates
between Whites and AAs is now 20%
higher for AAs.” Relative differences in
mortality rates have remained at 40%.7
These growing and persistent dispari-

ties are problematic because CRC is a
treatable cancer when detected as pre-
cancerous or localized malignant le-
sions.? In 2010, racial disparities were
thought to be explained by differences
in socioeconomic status between AAs
and Whites.?? Yet today, many intrinsic
and extrinsic factors are recognized con-
tributors to the disparate incidence rates
and outcomes of CRC in AAs. Intrin-
sic factors may include comorbidities,
lifestyle choices, medical mistrust, and
tumor characteristics. Extrinsic factors
may include poverty, insurance sta-
tus, accessibility to quality health care
(medical treatment, surgical treatment)
and implicit bias among physicians and
established US health care systems.?*%°
Each factor contributes to lower rates of
CRC detection and inferior cancer-spe-
cific outcomes in AAs as compared to
Whites. As mentioned, overall CRC
screening rates for the entire population
are estimated to be 60% to 70%.%° A re-
cent prospective cohort study of 47,596
adults > 50 years looked at the use of
CRC screening among AAs.* Baseline
colonoscopy rates were significantly
lower among AAs (67.3% vs 75.5%)

than Whites; meanwhile, sigmoidoscopy
usage rates were similar across the racial
groups.*® For patients who had under-
gone colonoscopy or sigmoidoscopy at
the time of baseline screening, a 46% de-
creased risk of CRC was detected.*

A systematic review from 2011 iden-
tifying gaps in CRC screening among
AAs concluded that three levels of mod-
ifiable barriers can potentially improve
screening rates. These include issues at
the level of patient barriers, provider bar-
riers, and systemic barriers.>*3! Patient
barriers included psychological factors
(fear) and low health literacy regarding
CRC risk and perceived susceptibility !
Provider barriers included confusion
about age recommendations, low ac-
knowledgement of patient barriers and
lack of provider recommendation for
colonoscopy (the most frequently re-
ported provider barrier to CRC screening
in AA of those listed).>' Systemic barri-
ers included costs, insurance coverage,
fewer specialist referrals and limited pri-
mary care visits.?! From 2008 to 2016,
implementation of the Affordable Care
Act (ACA) and expansions in Medicaid
increased access to CRC screening.*
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During this period, screening in Whites
increased by 0.76% (P < 0.001) while
for AAs, the rate increased significantly
by 1.14% (P <0.001) per year from 2008
to 2014 and then remained stagnant from
2014 to 2016.32 While these numbers
are encouraging, the change did not sur-
pass the previously reported disparity in
screening, and screening numbers for
Whites continued to exceed AAs and all
other racial groups. Overall they found
that the absolute difference in screening
rates for Whites became smaller, while
for Blacks, the disparity in screening
slightly increased (3.3% to 4.0%) .3

Another barrier to equitable health
outcomes identified by a National Can-
cer Institute study was poor recruitment,
enrollment and retention levels of AA
patients in clinical trials.*® The study
noted that the numbers of AAs enrolled
and retained in clinical trials were not
representative of the minority population
numbers across the US 3 thus decreas-
ing generalizability. Not surprisingly, at
a study center where special recruitment
efforts (including additional recruitment
costs) for AAs were implemented, lev-
els of minority representation for this
study equaled or exceeded the levels
of the catchment population.®® In order
to engage AA participants, two studies
concluded that the most effective mech-
anism was to address cultural factors 2433
This was achieved by providing accurate
information to help overcome a sense of
mistrust about clinical trials, promoting
community outreach via trusted organi-
zations, and by having Black staff and
investigators available to interact with
participants.*?

As highlighted by the ACA, CRC
outcomes for AA patients are worse
than those of Whites.! One study of
199,098 CRC patients from the Na-
tional Cancer Database (NCDB) from
2004-2012 compared overall 5-year
survival across non-Hispanic Black and
non-Hispanic White patients.?® They
found that AA patients were more likely
to be diagnosed at a younger age (28.1%
vs 26.2%), have right-sided colon can-

cer (33.3% vs 24.1%), and present with
stage IV disease (27.6% vs 22.6%).2
Upon matching by insurance status,
the proportional difference in AA and
Whites presenting with metastatic dis-
ease decreased by 2.2%.%® Unmatched
5-year survival outcomes for this co-
hort showed a 9.2% difference (95%
CI, 57.3% [56.6 to 57.9] for AAs and
66.5% [66.3 to 66.8] for Whites).?® After
matching by insurance status, the dif-
ference decreased to 4.9%.%® Insurance
also played an important role in CRC
outcomes based on surgical intervention.
While patients across all races under-
going surgical treatment were equally
likely to receive colorectal resection by
laparoscopic surgical technique, AAs as
compared to White patients were more
likely to have postoperative complica-
tions (OR 1.23,95% CI 1.17-1.29), in-
cluding bleeding, cardiac failure, renal
failure and respiratory failure.?” When
the data was stratified by insurance type,
patients with private insurance were
more likely to have laparoscopic proce-
dures as compared to all other insurance
types.?® Patients with Medicare or Med-
icaid were more likely to have postoper-
ative complications (OR 1.30, 95% CI
1.24t0 1.37,0R 1.40,95% CI 1.31 to
1.50, respectively).?

Physician bias is an emerging field of
study without clear recommended meth-
odology. Despite the conceptual nature
of bias, disparate health outcomes due to
implicit biases are tangible and therefore
this factor must be addressed. A system-
atic review evaluating 27 articles found
evidence for implicit bias among physi-
cians and nurses, manifested at levels to
a similar degree as the general popula-
tion.?” This is concerning as variability
in rates of CRC screening and treatment
recommendations for AAs are likely in-
fluenced by this phenomenon.

Racial and Age Disparity

In addition to existing disparities for
CRC incidence and outcomes for age
and race independently, differences in
outcomes are reported between AA and

SA-CME (see page 9)

White patients in the growing cohort of
YA patients. A population-based study
utilizing SEER data from 2004 to 2011
found that in all patients under age 50,
19% were diagnosed in AA patients,
compared to 16% in Whites.** Further-
more, young AA patients continue to
be diagnosed at later tumor stages and
have poorer outcomes.*** Since differ-
ences in screening cannot be attributed
to an age group < 45 years, differences in
tumor biology have been considered as
a potential association with poorer out-
comes for this race group.®>> While AAs
have lower median survival for proxi-
mal, distal and rectal disease,* primary
tumor location differs for AA and White
patients. Cancer arising in the colon is
found in a higher proportion of AA pa-
tients (71.6%) than White (58.2%), and
AA patients are more likely to develop
proximal CC, which is an independent
risk factor for poor outcomes across all
ethnic and racial groups.* The median
time from diagnosis to treatment, sur-
gery and chemotherapy are compara-
ble across race groups, but AAs had the
lowest frequency of radiation therapy
use.® Despite comparable treatment ef-
forts, AAs have significantly lower me-
dian and 5-year survival rates (Blacks
58.8% vs Non-Hispanic Whites 66.9%,
P<0.001).%

Conclusion

Disparities in CRC detection, diag-
nosis and survival outcomes continue to
persist on the basis of age and race. The
growing issue of YAs being diagnosed
with CRC raises concern as only a frac-
tion of these cases can be attributed to
hereditary syndromes with a predictable
clinical sequalae. Despite the predicted
surge of CRC cases in YAs by 2030,
there has been no updated screening
guidance or qualified recommendation
to address the growing cohort of CRC
patients < 45 years old. The choice to
not screen adults under age 45 is based
on a lack of supporting evidence that
screening average-age-risk individu-
als < 50 years will translate to increased
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early detection of CRC or increased
patient survival *® Similarly, without full
understanding of CRC biology in young
adults, clear benefit vs increased risk in
early screening cannot be guaranteed.’’
Fortunately, YAs diagnosed with CRC
can often withstand more aggressive
treatment regimens, and reported staged-
based survival outcomes are comparable
to older counterparts.

These considerations further support
the importance of heightened awareness
among both physicians and the general
population about the CRC uptrend in
Y As. Beginning education early with
medical students and positioning con-
tinued awareness toward primary health
personnel may help to improve this
emerging epidemiological trend.*

To alleviate the burden of CRC on
AA communities, changes are needed
to narrow the gap in access, prevention
and treatment. Despite targeted efforts
to promote screening and engagement
of AA populations in research trials,
comparable utilization rates to Whites
have not yet been achieved. Culturally
based interventions and health policy
changes®**} have proven useful; how-
ever, these are only addressing one ele-
ment of the greater issue. Since tumor
characteristics and genetics cannot
solely account for the disparities, struc-
tural barriers such as insurance and ac-
cess to care play a role in the treatment of
AAs and overall patient outcomes. Fur-
thermore, investigation into the impact
of physician bias on patient prevention
counseling, time to treatment, and rec-
ommended therapy options is warranted.
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