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BACKGROUND AND AIMS: Current postpolypectomy surveil-
lance guidelines are based primarily on data from non-Hispanic
Whites (NHWs); thus, generalizability to non-Hispanic Blacks
(NHBs) remains unknown. Hence, the primary objective of this
study was to assess the validity of these guidelines for NHBs by
comparing the prevalence of metachronous advanced colorectal
neoplasia (ACN) between NHWs and NHBs undergoing sur-
veillance colonoscopy. METHODS: This was a retrospective
cross-sectional study of NHWs (N ¼ 1500) and NHBs (N ¼
1260) aged 40–75 years who underwent surveillance colo-
noscopy at an academic safety net hospital between 2007 and
2017. The primary outcome measure was the prevalence of
metachronous ACN, defined as an advanced adenoma,
advanced sessile polyp, or invasive cancer. Multivariate logistic
regression was used to measure associations between race/
ethnicity and ACN prevalence after adjustment for potential
confounding factors. RESULTS: Overall, the prevalence of
metachronous ACN was similar for NHBs and NHWs (6.8% vs
7.4%, respectively; P ¼ .60). The prevalence of metachronous
cancers (0.2% vs 0.1%; P ¼ .48), advanced adenomas (2.8% vs
3.8%; P ¼ .14), advanced serrated polyps (3.5% vs 3.3%; P ¼
.82), and large hyperplastic polyps �10 mm (0.2% vs 0.6%, P ¼
.24) were also similar between the 2 groups. Moreover, race
was not a determinant of metachronous ACN after adjustment
for age, sex, education, type of insurance, indication (screen/
surveillance) for baseline colonoscopy, surveillance interval,
and findings at baseline colonoscopy (adjusted odds ratio, 0.96;
95% confidence interval, 0.70–1.30; P ¼ .78). CONCLUSION:
Our study finds no significant difference in the prevalence of
metachronous ACN between NHWs and NHBs undergoing
appropriate postpolypectomy surveillance at an urban safety
net hospital, suggesting that current guidelines are appropriate
for both NHWs and NHBs.
*Authors share co-first authorship.
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Introduction

Colorectal cancer (CRC) is the third most commonly
diagnosed cancer diagnosis among both men and

women and second overall leading cause of cancer death in
the US.1 Factors such as race/ethnicity, age, socioeconomic
status, and tumor-related characteristics influence CRC out-
comes.2 Although CRC incidence and mortality rates have
markedly declined in recent years, non-Hispanic Black
(NHB) individuals continue to experience a disproportion-
ately higher burden of disease than other racial and ethnic
groups.1

Endoscopic surveillance after the removal of precan-
cerous adenomas has been shown to an effective strategy
for reducing colorectal cancer incidence and mortality.3,4 To
optimize effectiveness, current societal guidelines for post-
polypectomy follow-up are based on associations between
baseline colonoscopy findings and risk of metachronous
advanced neoplasia.5 Colonoscopy every 3 years is recom-
mended for those at increased risk after the finding of an
advanced adenoma (defined as a tubular adenoma � 10 mm
in size or any adenoma with tubulovillous/villous histology
or high-grade dysplasia) or multiple (�3) nonadvanced
adenomas; conversely, longer intervals are recommended
for those with only low-risk findings (ie, 1–2 nonadvanced
adenomas). Similar 3-year intervals are also recommended
for those with advanced serrated lesions (including sessile
serrated polyps �10 mm in size, any sessile serrated polyp
with cytological dysplasia, or any traditional serrated ade-
noma) or multiple nonadvanced serrated lesions, depending
on the size and location, vs 5–10 years for those with only
1–2 nonadvanced serrated polyps. Because of concerns of
misdiagnosis of nondysplastic serrated polyps and unclear
natural history, 3- to 5-year follow-up is now recommended
for hyperplastic polyps �10 mm in size.

Importantly, current surveillance guidelines are based
on data from predominantly non-Hispanic White (NHW)
populations, and therefore, as acknowledged by the US
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Multi-Society Task Force on Colorectal Cancer, their gener-
alizability to other racial and ethnic groups is less well
defined.5 This concern is most relevant for NHBs who are
more likely to be diagnosed with CRC, often a more
advanced stage, and die of their disease than NHWs.1

Although these disparities have often been attributed to
differences in access to screening, differential exposure to
modifiable risk factors, and socioeconomic factors, differ-
ences in the molecular composition of tumors and anatomic
distribution suggest that biologic and/or genetic factors
may also play a role.1,6 Such factors might result in
decreased polyp dwell time and accelerated progression to
cancer in polyp-bearing patients. The recent finding of an
increased incidence of interval cancers among NHBs
compared with NHWs lends credence to this possibility.7

Thus, the primary aim of this study was to reevaluate the
validity of current postpolypectomy guidelines for NHBs
by comparing the prevalence of metachronous advanced
colorectal neoplasia (ACN) between NHWs and NHBs un-
dergoing surveillance colonoscopy at an urban safety net
hospital.

Methods
Study Design and Subjects

This is a retrospective cross-sectional study of NHWs and
NHBs aged 40–75 years who underwent surveillance colonos-
copy at Boston Medical Center (BMC) between 2007 and 2017.
Eligible patients were identified from BMC’s electronic endo-
scopic reporting system (Provation® MD, Minneapolis, MN). To
be eligible, patients had to be between the ages of 40 and 75
years, be asymptomatic, and have undergone their prior
screening or surveillance examination at BMC. Patients with a
history of precancerous polyps who underwent interval diag-
nostic colonoscopy because of alarm signs or symptoms were
excluded. Patients with a history of invasive CRC requiring
surgical resection or inflammatory bowel disease were
excluded, as well as patients without a prior screening or
surveillance colonoscopy in our system. Individuals with
adenomatous polyps containing invasive cancer (malignant
polyps) amenable to endoscopic resection alone and confir-
mation of complete eradication at 3–6 months were deemed
eligible because such patients were typically managed similarly
to those with advanced polyps.

Patient demographic information was obtained from the
electronic medical record used at BMC (EPIC). This included
age, sex, race, ethnicity, education level, and type of insurance.
Only patients who self-identified as “White” or “Black” and
“non-Hispanic” when asked about race and ethnicity, respec-
tively, were included in the primary analysis. BMC’s Institu-
tional Review Board approved the protocol for this study with
waiver of informed consent on January 24, 2018.

Study Location
BMC is a private, not-for-profit, community-based, academic

medical center affiliated with the Boston University School of
Medicine. It is the largest safety net hospital in New England
and provides care to a socioeconomically and racially/ethni-
cally diverse patient population. It is also affiliated with a
network of community health centers located in the greater
Boston metropolitan area. Approximately 70% of BMC’s pa-
tients are from racial and ethnic minority groups, including
w32% NHBs, and more than 90% have some form of health-
care insurance.
Colonoscopy Findings and Histology
All colonoscopies were performed by board-certified

attending gastroenterologists either alone or assisted by
gastroenterology fellows. Although individual endoscopist ad-
enoma detection rates (ADRs) were not available for much of
the study period, the group’s overall mean (standard deviation)
ADR was 38% (11%) with a range of 18%–52% when
measured as part of a quality improvement initiative. Endo-
scopic data, including the size (mm) and location of any polyps,
depth of scope insertion (defined by colonic segment), and
quality of the bowel preparation (excellent/good/fair/poor,
adequate/inadequate or Boston Bowel Prep Scale [BBPS] score
0–9), were abstracted from the computerized endoscopic
report generator database. All retrieved polypoid lesions were
reviewed by board-certified pathologists with expertise in
colorectal neoplasia and classified according to World Health
Organization histologic criteria as conventional adenomas,
serrated polyps, or invasive cancer.8 Conventional adenomas
were subclassified as tubular, tubulovillous, or villous with or
without high-grade dysplasia; conversely, serrated lesions were
subclassified as hyperplastic polyps, sessile serrated ade-
nomas/polyps with or without cytological dysplasia, and
traditional serrated adenomas. For the purpose of this study,
ACN was defined by the finding of an advanced adenoma,
advanced sessile polyp, or invasive cancer. Multiplicity was
defined as � 3 nonadvanced adenomas or nonadvanced
serrated polyps. Patients with nonneoplastic polyps (eg, hy-
perplastic polyps < 10 mm) or other findings (eg, carcinoid
tumors) were categorized with normal examinations because
neither are targets of postpolypectomy surveillance. Polyps
located in the rectum, sigmoid, descending colon, or splenic
flexure were classified as “distal,” whereas those located in the
transverse colon, hepatic flexure, ascending colon, or cecum
were classified as “proximal.”

Outcome Measures
The primary outcome measure was the prevalence of

metachronous ACN among NHWs and NHBs undergoing
surveillance colonoscopy at BMC after adjustment for age,
sex, education, insurance, type of baseline examination
(screening or surveillance), baseline findings, and surveil-
lance interval. Secondary outcomes included (1) the preva-
lence of metachronous advanced adenomas and advanced
serrated polyps among NHWs and NHBs after adjustment
for the same confounders as for the primary outcome and
(2) the association between baseline findings and risk of
metachronous advanced neoplasia after stratification by
surveillance interval. The rationale for examining the prev-
alence of advanced adenomas and advanced serrated polyps
separately was to align our findings with current surveil-
lance recommendations for the 2 histologic types of
advanced lesions and because of limited data on racial
differences in the prevalence of metachronous advanced
serrated polyps. Patients with incomplete examinations due
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to failure to reach the cecum, inadequate bowel preparation
(also defined as “poor” or BBPS score of 0–1 for any
segment), or missing data due to unretrieved polyp speci-
mens were ineligible and excluded from the analysis.

Statistical Analysis
NHBs and NHWs were compared on demographic charac-

teristics, indication and findings from baseline colonoscopy,
and surveillance interval (lag time) through chi-square tests.
Findings from the index examination were compared between
NHBs and NHWs through chi-square tests or the Fisher’s exact
test when expected cell frequencies were less than 5. Differ-
ences between NHBs and NHWs on the prevalence of meta-
chronous ACN, by findings from the baseline colonoscopy and
lag time, were described through odds ratios (ORs) and 95%
confidence intervals (CIs) from multiple logistic regression
models controlling for age and sex. Supplemental analyses
examined differences between NHBs and NHWs on the preva-
lence of metachronous advanced adenomas and serrated
polyps, by baseline colonoscopy and lag time, controlling for
age and sex. Associations between metachronous ACN and
demographic factors, indications and findings from baseline
colonoscopy, and lag time were examined through univariate
and multivariable logistic regression and described through
ORs and 95% CIs.
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Results
A total of 3410 self-identified NHB and NHW patients

underwent postpolypectomy surveillance colonoscopy be-
tween January 2007 and December 2017, of which 1500
NHWs and 1260 NHBs met eligibility criteria (Figure). NHWs
were more likely to be excluded because of incomplete bowel
preparation or missing pathology due to failed polyp
retrieval, whereas NHBs were more likely to be excluded
because of prior invasive CRC requiring surgical resection. All
unretrieved polyps for both groups were <5 mm in size. As
shown in Table 1, significant differences were noted between
the 2 groups with respect to many of the measured baseline
characteristics, except for mean age and proportion of pa-
tients undergoing surveillance at �3 years, 4–5 years, and
>5 years. The NHB cohort was predominantly female, less
educated, and more likely to be covered by Medicaid or free
care. NHBs were also more likely to have undergone prior
surveillance rather than screening and more likely to have
low-risk neoplastic polyps at baseline (P ¼ .03); baseline
findings were otherwise similar for the 2 groups (P > .05).

Table 2 summarizes the findings at index surveillance
colonoscopy. Overall, the prevalence of metachronous ACN
was similar for NHBs and NHWs (6.8% vs 7.4%,
(n=2382)
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Figure. Study flowchart.
IBD, inflammatory bowel
disease.



Table 1. Patient Demographics by Race

Characteristic
Non-Hispanic Blacks

(n ¼ 1260)
Non-Hispanic Whites

(n ¼ 1500) P value

Age, mean � SD 62.0 � 7.0 62.5 �7.3 .08

Age, n (%) .005
40–49 35 (2.8) 57 (3.8)
50–59 481 (38.1) 480 (32.0)
60–69 513 (40.7) 658 (43.8)
70þ 232 (18.4) 307 (20.4)

Sex, n (%) <.001
Female 580 (46.0) 567 (37.8)
Male 680 (54.0) 932 (62.2)
Missing 0 1

Education, n (%) <.001
Less than high school 493 (39.1) 345 (23.0)
High-school graduate 446 (35.4) 543 (36.2)
More than high school 274 (21.8) 521 (34.7)
Other/Unknown 47 (3.7) 91 (6.1)

Insurance status, n (%) <.001
Commercial 424 (33.6) 684 (45.6)
Free care 59 (4.7) 28 (1.9)
Medicaid 355 (28.2) 251 (16.7)
Medicare 422 (33.5) 537 (35.8)

Indication for baseline colonoscopy, n (%) <.001
Screening 652 (51.8) 978 (65.2)
Surveillance 608 (48.2) 522 (34.8)

Findings at baseline colonoscopy, n (%) .004
Normal/nonneoplastic polyps/othera 360 (28.6) 523 (34.9)
1–2 Nonadvanced neoplastic polypsb 563 (44.7) 607 (40.5)
Multiplicityc 113 (9.0) 108 (7.2)
Hyperplastic polyps � 10 mm 3 (0.2) 11 (0.7)
Advanced adenomas and/or serrated polypsd 206 (16.3) 233 (15.5)
Malignant polypse 15 (1.2) 18 (1.2)

Surveillance interval, n (%) .38
�3 y 304 (24.2) 373 (25.0)
4–5 y 349 (27.7) 441 (29.5)
>5 y 606 (48.1) 680 (45.5)

SD, standard deviation.
aPatients undergoing repeat surveillance because of prior adenomas or serrated polyps.
bIncludes both nonadvanced adenomas and serrated polyps.
cMultiplicity defined by the presence of � 3 nonadvanced adenomas only; no patient had � 3 nonadvanced serrated polyps.
dAdvanced adenomas defined by size � 10 mm or the presence of villous histology or high grade dysplasia; advanced
serrated polyps defined by size � 10 mm, the presence of cytological dysplasia or a traditional serrated adenoma of any size.
eMalignant polyps defined as advanced adenomas containing invasive cancer amenable to endoscopic polypectomy alone
and negative surveillance at 3–6 months.
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respectively; P ¼ .60). The prevalence of interval cancers
(0.2% vs 0.1%; P ¼ .48) and metachronous polyps,
including advanced adenomas (2.8% vs 3.8%; P ¼ .14),
advanced serrated polyps (3.5% vs 3.3%; P ¼ .82), large
hyperplastic polyps � 10 mm (0.2% vs 0.6%, P ¼ .24), and
nonadvanced adenomas (42.7% vs 42.0%; P ¼ .72), were
also similar between the 2 groups. In contrast, metachro-
nous nonadvanced sessile polyps were found in a higher
proportion of NHWs (3.1% vs 0.6%, P < .001). With respect
to anatomic location, there were no significant differences in
the proportion of metachronous proximal ACN overall (71%
vs 75%, P ¼ .16), proximal advanced adenomas (63% vs
70%, P ¼ .43), or proximal advanced serrated polyps (63%
vs 73%, P ¼ .27) between NHBs and NHWs.
Table 3 shows the association between baseline findings
and metachronous ACN after stratification by lag time be-
tween examinations. No significant differences were
observed between NHBs and NHBs at the �3-year interval
for patients with baseline ACN (11.0% vs 15.7%; P ¼ .33),
CRC (0% vs 6.2%; P ¼ 1.00), advanced polyps (12.5% vs
17.1%; P¼ .38), hyperplastic polyps>10mm (0% vs 0%), or
multiplicity (3.8% vs 4.0%; P ¼ .98). Similarly, no significant
differences were observed for those with 1–2 nonadvanced
polyps at the �3-yr (4.9% vs 9.1%; P ¼ .28) and 4- to 5-year
(4.9% vs 10.1%; P ¼ .62) intervals. Lastly, no significant
differences were observed at the�3-year (5.7% vs 6.4%, P¼
.81) or 4- to 5-year (7.9% vs 10.1%, P ¼ .62) interval ex-
aminations among those with normal or non-non-neoplastic



Table 2. Results of the Index Surveillance Examination by Race

Most advanced finding, n (%)
Non-Hispanic

Blacks (n ¼ 1260)
Non-Hispanic

Whites (n ¼ 1500) P value

Advanced neoplasia 86 (6.8) 111 (7.4) .60
Cancer 5 (0.2) 3 (0.1) .48
Advanced polyps 81 (6.4) 108 (7.2) .42

Advanced adenomas 35 (2.8) 57 (3.8) .14
Advanced serrated polyps 44 (3.5) 50 (3.3) .82
Both 2 (0.3) 1 (0.1) .60

Hyperplastic polyps �10 mm 3 (0.2) 9 (0.6) .24

Nonadvanced polyps 544 (43.2) 704 (46.9) .048
Nonadvanced adenomas 529 (42.0) 640 (42.7) .72

1–2 (2, 3 only) 410 (32.5) 506 (33.7) .51
Multiplicity (�3) 119 (9.4) 134 (8.9) .64

Nonadvanced serrated polyps 7 (0.6) 47 (3.1) <.001
1–2 7 (0.6) 47 (3.1) <.001
Multiplicity 0 0 –

Both 8 (0.6) 17 (1.1) .17
1–2 8 (0.6) 17 (1.1) .17
Multiplicity (�3) 0 0 –

Normal/nonneoplasia polyps/other 627 (49.8) 676 (44.1) .01
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findings at a prior surveillance colonoscopy. Similar results
were observed for both metachronous advanced adenomas
and serrated polyps (Tables A1 and A2).

As shown in Table 4, race was not a determinant of
metachronous ACN in either our univariate (OR, 0.92; 95% CI,
0.69–1.24;) or multivariate analyses after adjustment for age,
sex, education, type of insurance, indication (screen/surveil-
lance) for baseline colonoscopy, surveillance interval, and
findings at baseline colonoscopy (adjusted odds ratio [aOR],
0.96; 95% CI, 0.70–1.30; P ¼ .78). The multivariate analyses
identified ACN (aOR, 2.04; 95% CI, 1.34–3.09; P < .001) at
baseline colonoscopy as the sole independent determinant of
risk. Increasing age was also associated with risk in the uni-
variate analyses (OR, 1.28; 95% CI, 1.04–1.57) but not after
adjustment for the aforementioned covariates including race
(aOR, 1.24; 95% CI, 0.98–1.57; P ¼ .07). Similar analyses
identified prior advanced adenomas (aOR, 3.84; 95% CI,
2.06–7.14; P < .001) and increasing age (aOR, 1.47; 95% CI,
1.04–2.06; P ¼ .03) as independent determinants of risk for
metachronous advanced adenomas and prior advanced
serrated polyps (aOR, 4.04; 95% CI, 2.11–7.72; P< .001) as an
independent determinant of risk for advanced serrated polyps.
Discussion
The findings of this study both reaffirm and strengthen

the results of our prior study.9 As previously reported, this
study finds no significant difference in the overall preva-
lence of metachronous ACN between NHWs and NHBs un-
dergoing postpolypectomy surveillance in at an urban,
safety net hospital. This study also finds no significant dif-
ferences in the prevalence of metachronous advanced ade-
nomas, advanced serrated polyps, or interval cancers at the
recommended surveillance intervals after stratification by
baseline findings. Moreover, race was not an independent
determinant of metachronous ACN after adjustment for age,
sex, education, type of insurance, indication (screen/sur-
veillance) for baseline colonoscopy, surveillance interval,
and findings at baseline colonoscopy. Together, these ob-
servations provide new evidence suggesting that the rates of
adenoma and serrated polyp progression are similar for
both NHWs and NHBs, and, given the low rate of interval
cancers in both groups, further validate current guidelines
for postpolypectomy surveillance for both racial groups.

Few studies have examined whether race is an inde-
pendent determinant of metachronous ACN. We previously
reported that the overall prevalence of ACN undergoing
first-time surveillance colonoscopy between 2001 and 2010
was similar among NHBs and NHWs (11.3% vs 9.8%; aOR,
1.3; 95% CI, 0.69–2.4) after a median follow-up of 4.3
years.9 We also observed that while NHBs and NHWs with
nonadvanced neoplasia had similar rates of ACN at the 1- to
3-, 4- to 5-, and 5-year follow-up intervals, NHBs with ACN
or multiplicity at baseline had higher rates of ACN at the 1-
to 3-year intervals, but the difference was nonsignificant.
The major limitations of the study were its relatively small
sample size (ie, NHWs, n ¼ 246; NHBs, n ¼ 203), thus
raising the possibility of a type II statistical error, lack of
data on patients undergoing repeat surveillance colonos-
copy, and a small number of patients with serrated polyps at
both screening colonoscopy and surveillance, thus pre-
cluding subgroup analyses exploring associations between
race and advanced adenomas and advanced serrated polyps
separately. In a secondary analysis of data from the Polyp
Prevention Trial,10 Laiyemo et al. also found that NHBs had
a similar risk of metachronous advanced adenomas as
NHWs (8.5% vs 6.4%; risk ratio, 1.18; 95% CI, 0.68–2.05)
over a mean follow-up of 8.3 years (range, 4.9–12.4). This
study’s major limitations were the small number of NHB
participants compared with NHWs (ie, n ¼ 126 vs n ¼ 1668,



Table 3. Association Between the Prevalence of Metachronous ACN and Baseline Findings Stratified by Interval Between
Examinations (Lag Time)

Lag time (y)

Prevalence of metachronous ACN, % (n/N)
aOR (95% CI)

(referent ¼ White) P valueNon-Hispanic Blacks Non-Hispanic Whites

ACN (malignant þ advanced polyps)
�3 11.0 (10/91) 15.7 (19/121) 0.66 (0.29–1.52) .33
4–5 7.8 (6/77) 9.1 (8/88) 0.95 (0.30–2.97) .82
>5 11.3 (6/53) 11.9 (5/42) 1.01 (0.27–3.81) .95
Total 10.0 (22/221) 12.8 (32/251) 0.77 (0.43–1.37) .37

Malignant polyps
�3 0.0 (0/11) 6.2 (1/16) – 1.00
4–5 0.0 (0/1) 0.0 (0/1) – –

>5 0.0 (0/3) 0.0 (0/1) – –

Total 0.0 (0/15) 5.6 (1/18) – 1.00

Advanced polyps (adenomas þ serrated polyps þboth)
�3 12.5 (10/80) 17.1 (18/105) 0.69 (0.30–1.63) .38
4–5 7.9 (6/76) 9.2 (8/87) 0.95 (0.30–2.95) .78
>5 12.0 (6/50) 12.2 (5/41) 1.06 (0.28–3.98) .98
Total 10.7 (22/206) 13.3 (31/233) 0.80 (0.44–1.43) .40

Hyperplastic polyps � 10 mm
�3 0.0 (0/0) 0.0 (0/3) – –

4–5 100.0 (1/1) 0.0 (0/4) – .20
>5 0.0 (0/2) 0.0 (0/4) – –

Total 33.3 (1/3) 0.0 (0/11) – .21

Multiplicity (� 3 nonadvanced adenomas only)
�3 3.8 (1/26) 4.0 (1/25) – .98
4–5 7.7 (4/52) 8.1 (5/62) 1.05 (0.25–4.41) .94
>5 2.9 (1/35) 28.6 (6/21) 0.08 (0.01–0.74) .01
Total 5.3 (6/113) 11.1 (12/108) 0.44 (016–1.23) .12

1–2 Nonadvanced polyps (adenomas þ serrated polyps þ both)
�3 4.9 (4/81) 9.1 (9/99) 0.51 (0.15–1.76) .28
4–5 2.8 (4/143) 6.4 (12/188) 0.43 (0.13–1.41) .13
>5 7.7 (26/339) 3.8 (12/320) 2.14 (1.05–4.35) .03
Total 6.0 (34/563) 5.4 (33/607) 1.12 (0.68–1.84) .66

Normal/nonneoplastic polyps/other
�3 5.7 (6/106) 6.4 (8/125) 1.15 (0.36–3.66) .81
4–5 7.9 (6/76) 10.1 (10/99) 0.75 (0.26–2.20) .62
>5 6.2 (11/177) 5.1 (15/293) 1.22 (0.55–2.73) .62
Total 6.4 (23/360) 6.5 (34/523) 0.98 (0.57–1.70) .95

2022 Metachronous colorectal neoplasia 19
respectively), failure to include nonadvanced and advanced
serrated polyps in their analyses, the inability to control for
surveillance intervals, and the fact that the study population
represented a subset of participants in a randomized che-
moprevention trial, thus raising concerns about generaliz-
ability. In a pooled analysis of 8 prospective surveillance
studies,11 Martinez et al. also found no association between
race and metachronous advanced adenomas (aOR, 1.08;
95% CI, 0.79–1.47) but again included a number of partic-
ipants from various randomized prevention trials and failed
to include serrated polyps in their analyses. The current
study not only corroborates the results of these studies but
also addresses their limitations including the inclusion of a
more representative study population, adjustments for
surveillance intervals, and a more in-depth analysis of the
association between race and metachronous serrated
polyps.

Our study also corroborates an extensive body of liter-
ature demonstrating the significance of baseline findings as
predictors of metachronous ACN.11–18 We observed that
individuals with ACN at baseline, regardless of race, were
significantly more likely to have metachronous ACN than
those with 1–2 nonadvanced polyps at a 3-year follow-up
examination, thus supporting the current US Multi-Society
Task Force on Colorectal Cancer recommendation for earlier
surveillance.5 We also observed that both NHBs and NHWs
with 3 or more nonadvanced adenomas <10 mm were at an
increased risk of ACN overall but not at the 3-year follow-up
examination, thus supporting the revised guideline to
extend the surveillance interval from 3 years, as previously
recommended,19 to 3–5 years in the 2020 revised recom-
mendations based on the polyp number.5 We did not find an
association between the presence of hyperplastic polyps �
10 mm and metachronous advanced neoplasia at any
follow-up interval, thus arguing against the recommenda-
tion for more aggressive follow-up than those with normal
findings in settings with pathological expertise in diagnosing
more significant serrated lesions.5 We did not examine



Table 4. Univariate and Multivariate Associations Between Patient Characteristics and Odds of Metachronous Advanced
Colorectal Neoplasia

Characteristic Univariate OR (95% CI) Multivariate aORa (95% CI) P value

Race
Black vs White 0.92 (0.69–1.24) 0.96 (0.70–1.30) .781

Sex
Female vs male 1.03 (0.77–1.39) 1.10 (0.81–1.48) .547

Age
10-y increase 1.28 (1.04–1.57) 1.24 (0.98–1.57) .068

Education
Less than high school 1.03 (0.71–1.48) 1.03 (0.71–1.49) .891
High-school graduate Reference Reference –

Some college/college graduate 1.21 (0.84–1.72) 1.25 (0.87–1.79) .237

Insurance
Commercial Reference Reference –

Free care 0.70 (0.25–1.96) 0.84 (0.29–2.37) .737
Medicaid 1.08 (0.73–1.61) 1.17 (0.77–1.77) .464
Medicare 1.31 (0.94–1.82) 1.18 (0.83–1.68) .366

Time since baseline examination
�3 y 1.37 (0.97–1.95) 1.10 (0.75–1.61) .620
4–5 y 1.12 (0.79–1.59) 0.96 (0.67–1.39) .842
5þ y Reference Reference –

Indication for baseline examination
Surveillance vs screening 1.27 (0.94–1.73) 1.24 (0.90–1.72) .190

Findings from baseline examination
Normal/nonneoplastic polyps/other Reference Reference –

Nonadvanced polyps 0.89 (0.62–1.28) 0.98 (0.67–1.44) .935
Multiplicity (3þ nonadvanced adenomas) 1.30 (0.75–2.25) 1.36 (0.76–2.41) .298
Hyperplastic polyps �10 mm 1.12 (0.14–8.76) 1.18 (0.15–9.26) .874
ACN (advanced/malignant polyps) 1.89 (1.28–2.80) 2.04 (1.34–3.09) .001

aAdjusted odds ratio controlling for race, sex, age, education, insurance, time since baseline examination (surveillance in-
terval), indication for baseline examination, and findings at baseline examination.
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whether the risk of metachronous ACN was different for
those with multiple diminutive (� 5 mm) vs small
(6–9 mm) adenomas or synchronous nonadvanced ade-
nomas and sessile serrated polyps on baseline examination,
as suggested by others,12,20–23 because neither the 2012 nor
2020 USMSTF guidelines tailored their recommendations
based on these features5,19 and because of insufficient sta-
tistical power. Similarly, we also did not examine whether
the risk was different for those with baseline proximal vs
distal nonadvanced adenomas, also as suggested by
others,11,18 for the same reasons.

Our study has several noteworthy strengths that lend
credence to our findings. First, our study is the largest to
date with respect to the number of NHB patients, thus
increasing its power to identify significant differences in our
primary outcome had one been observed. More specifically,
our study had >80% of detecting a potentially clinically
significant 3% difference in prevalence rates at the P < .05
level. Second, as previously noted, our study addresses
several limitations of previous studies comparing the
prevalence of metachronous ACN between NHWs and NHBs,
including a more representative patient population than
those that included participants in various chemoprevention
trials, adjustments for surveillance intervals, and a more in-
depth analysis of the association between race and
metachronous serrated polyps. Third, the safety net
healthcare setting provided a unique opportunity to assess
the prevalence of ACN among a patient population devoid of
financial and many other structural barriers to access CRC
surveillance present in other healthcare settings. Eligible
patients were offered surveillance examinations regardless
of their ability to pay. Lastly, we restricted our analyses to
patients with complete examinations, adequate bowel
preparations, and complete retrieval of all polyp specimens
to minimize misclassification.

Our study also had several important limitations. First, it
was conducted at a single, urban, academic center, and so
our findings may not be generalizable to other healthcare
settings; however, as a safety net healthcare center, BMC
provides care for a racially, ethnically, and socioeconomi-
cally diverse patient population. Second, the use of a con-
venience sample also raises concern about potential
selection bias; however, this is offset by the fact that NHB
and NHW patients had equal access to surveillance colo-
noscopy. Third, patients excluded because of failed polyp
retrieval could have also resulted in selection bias, even
though the retrieval rate was >90% for both groups and
thus acceptable according to current guidelines.24 Impor-
tantly, all such polyps were <5 mm and thus unlikely to be
classified as advanced; consequently, inclusion would not
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have a significant impact on final results (data not shown).
Fourth, as previously noted, we lacked sufficient statistical
power for several of our subgroup analyses, particularly
whether the risk of metachronous ACN among NHWs and
NHBs was different for combinations of nonadvanced ade-
nomas and serrated lesions and whether proximal non-
advanced adenomas at baseline increase the risk of
metachronous advanced adenomas. Fifth, similar to prior
studies,9–11 we were unable to control for endoscopist ADR
because of unavailable data for many of the years examined.
Although ADR has been shown to be inversely associated
with metachronous ACN,20 BMC uses an open-access system
for both screening and surveillance in which patients are
randomly assigned to all endoscopists, regardless of race or
ethnicity, thus minimizing the impact of confounding due to
ADR. Moreover, the group’s mean ADR of 38% when
measured was well above the recommended threshold of
25%.25 Sixth, our study design also precluded an accurate
assessment of interval cancers, which have been reported in
w0.6% of postpolypectomy patients,26 because individuals
with a history of precancerous polyps who underwent
diagnostic colonoscopy because of alarm signs or symptoms
of CRC were excluded. However, we suspect that the num-
ber of symptomatic interval cancers was quite small for
both groups given the relatively high ADR of the partici-
pating endoscopists.27 Seventh, the retrospective design
also precludes a detailed analysis of the extent to which
differential exposure to risk factors for polyp recurrence
other than age, sex, and socioeconomic status may have
influenced our results.28,29 Lastly, we relied on the subjec-
tive judgment of multiple endoscopists to provide data
about polyp size, thereby raising the possibility of misclas-
sification for ACN defined by size alone.

In conclusion, our study finds no significant differences
in the prevalence of metachronous ACN between NHWs and
NHBs after adjustment for baseline findings, surveillance
interval, type of baseline examination, and select de-
mographic characteristics. These observations suggest that
differences in tumor biology resulting in diminished polyp
dwell time and accelerated progression from benign polyp
to cancer is an unlikely contributing factor to the higher
incidence and mortality observed in NHBs. In the aggregate,
our findings provide new evidence further validating cur-
rent surveillance guidelines for both NHWs and NHBs.

Supplementary Materials
Material associated with this article can be found in the

online version at doi:10.1016/j.gastha.2021.09.001.
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