Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 11 April 16, 2021

MINIREVIEWS
2419  Current status of radical laparoscopy for treating hepatocellular carcinoma with portal hypertension

Shen ZF, Liang X

ORIGINAL ARTICLE

Retrospective Cohort Study

2433  Impact of type 2 diabetes on adenoma detection in screening colonoscopies performed in disparate
populations

Joseph DF, Li E, Stanley Il SL, Zhu YC, Li XN, Yang J, Ottaviano LF, Bucobo JC, Buscaglia JM, Miller JD, Veluvolu R,
Follen M, Grossman EB

2446  Early colonoscopy and urgent contrast enhanced computed tomography for colonic diverticular bleeding
reduces risk of rebleeding

Ochi M, Kamoshida T, Hamano Y, Ohkawara A, Ohkawara H, Kakinoki N, Yamaguchi Y, Hirai S, Yanaka A

Retrospective Study

2458 Relationship between mismatch repair protein, RAS, BRAF, PIK3CA gene expression and

clinicopathological characteristics in elderly colorectal cancer patients

Fan JZ, Wang GF, Cheng XB, Dong ZH, Chen X, Deng YJ, Song X

Clinical Trials Study
2469  Possible effect of blonanserin on gambling disorder: A clinical study protocol and a case report

Shiina A, Hasegawa T, Iyo M

Observational Study
2478  Parents' experience of caring for children with type 1 diabetes in mainland China: A qualitative study
Tong HJ, Qiu F, Fan L
2487  Differences in dietary habits of people with vs without irritable bowel syndrome and their association with
symptom and psychological status: A pilot study
Meng Q, Qin G, Yao SK, Fan GH, Dong F, Tan C

SCIENTOMETRICS

2503  Prognostic nomograms for predicting overall survival and cause-specific survival of signet ring cell
carcinoma in colorectal cancer patients

Kou FR, Zhang YZ, Xu WR

WJCC | https://www.wjgnet.com I April 16,2021 | Volume9 | Issuell |

Jaishideng®



Jaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 11 April 16, 2021
CASE REPORT
2519  Cerebellar artery infarction with sudden hearing loss and vertigo as initial symptoms: A case report
Wang XL, Sun M, Wang XP
2524  Three-dimensional-printed custom-made patellar endoprosthesis for recurrent giant cell tumor of the
patella: A case report and review of the literature
Wang J, Zhou Y, Wang YT, Min L, Zhang YQ, Lu MX, Tang F, Luo Y, Zhang YH, Zhang XL, Tu CQ
2533  Gastrointestinal-type chemotherapy prolongs survival in an atypical primary ovarian mucinous
carcinoma: A case report
Wang Q, Niu XY, Feng H, Wu J, Gao W, Zhang ZX, Zou YW, Zhang BY, Wang HJ
2542  Neoadjuvant chemoradiotherapy followed by laparoscopic distal gastrectomy in advanced gastric cancer:
A case report and review of literature
Liu ZN, Wang YK, Li ZY
2555  Extraosseous spinal epidural plasmocytoma associated with multiple myeloma: Two case reports
Cui JF, Sun LL, Liu H, Gao CP
2562  Endoscopic diagnosis of early-stage primary esophageal small cell carcinoma: Report of two cases
Er LM, Ding Y, Sun XF, Ma WQ, Yuan L, Zheng XL, An NN, Wu ML
2569  Nemaline myopathy with dilated cardiomyopathy and severe heart failure: A case report
Wang Q, Hu F
2576  Immunoglobulin D-A/\ biclonal multiple myeloma: A case report
He QL, Meng SS, Yang JN, Wang HC, Li YM, Li YX, Lin XH
2584  Point-of-care ultrasound for the early diagnosis of emphysematous pyelonephritis: A case report and
literature review
Xing ZX, Yang H, Zhang W, Wang Y, Wang CS, Chen T, Chen HJ
2595  Minimally invasive treatment of forearm double fracture in adult using Acumed forearm intramedullary
nail: A case report
Liu JC, Huang BZ, Ding J, Mu XJ, Li YL, Piao CD
2602  Klebsiella pneumoniae infection secondary to spontaneous renal rupture that presents only as fever: A case
report
Zhang CG, Duan M, Zhang XY, Wang Y, Wu S, Feng LL, Song LL, Chen XY
2611  Eltrombopag-related renal vein thromboembolism in a patient with immune thrombocytopenia: A case
report
Wu C, Zhou XM, Liu XD
2619  Cryptococcus infection with asymptomatic diffuse pulmonary disease in an immunocompetent patient: A
case report
Li Y, Fang L, Chang FQ, Xu FZ, Zhang YB
WJCC | https://www.wjgnet.com I April 16,2021 | Volume9 | Issuell



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 11 April 16, 2021

2627  Triple administration of osimertinib followed by chemotherapy for advanced lung adenocarcinoma: A
case report

Hu XY, Fei YC, Zhou WC, Zhu JM, Lv DL

2634  Anesthetic management of a child with double outlet right ventricle and severe polycythemia: A case
report

Tan LC, Zhang WY, Zuo YD, Chen HY, Jiang CL

2641  Combined immune checkpoint inhibitors of CTLA4 and PD-1 for hepatic melanoma of unknown primary
origin: A case report

Cheng AC, Lin YJ, Chiu SH, Shih YL

2649  Cholangiojejunostomy for multiple biliary ducts in living donor liver transplantation: A case report

Xiao F, Sun LY, Wei L, Zeng ZG, Qu W, Liu Y, Zhang HM, Zhu ZJ

2655  Surgical therapy for hemangioma of the azygos vein arch under thoracoscopy: A case report

Wang ZX, Yang LL, Xu ZN, Lv PY, Wang Y

2662  Calcium pyrophosphate deposition disease of the temporomandibular joint invading the middle cranial
fossa: Two case reports

Tang T, Han FG

2671  Rare histological subtype of invasive micropapillary carcinoma in the ampulla of Vater: A case report

Noguchi H, Higashi M, Idichi T, Kurahara H, Mataki Y, Tasaki T, Kitazono I, Ohtsuka T, Tanimoto A

2679  Contrast-enhanced ultrasound using SonoVue mixed with oral gastrointestinal contrast agent to evaluate
esophageal hiatal hernia: Report of three cases and a literature review

Wang JY, Luo Y, Wang WY, Zheng SC, He L, Xie CY, Peng L
2688  Melatonin for an obese child with MC4R gene variant showing epilepsy and disordered sleep: A case
report

Ge WR, Wan L, Yang G

Bishidenge WVJCC | https://www.wjgnet.com I April 16,2021 | Volume9 | Issuell |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 11 April 16, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Hong-Tao Xu, MD, PhD, Chief Physician, Professor,
Department of Pathology, The First Affiliated Hospital and College of Basic Medical Sciences of China Medical
University, Shenyang 110001, Liaoning Province, China. xuht@cmu.edu.cn

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports®
cites the 2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165
journals in medicine, general and internal; and Quartile category: Q3. The WJCC's CiteScore for 2019 is 0.3 and
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui Li; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
April 16, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com IX April 16,2021 | Volume9 | Issuell |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v9.111.2433

World Journal of
Clinical Cases

World | Clin Cases 2021 April 16; 9(11): 2433-2445

ISSN 2307-8960 (online)

Retrospective Cohort Study

ORIGINAL ARTICLE

Impact of type 2 diabetes on adenoma detection in screening
colonoscopies performed in disparate populations

Dimitri F Joseph, Ellen Li, Samuel L Stanley III, Yi-Cong Zhu, Xiao-Ning Li, Jie Yang, Lorenzo F Ottaviano,
Juan Carlos Bucobo, Jonathan M Buscaglia, Joshua D Miller, Rajesh Veluvolu, Michele Follen, Evan B

Grossman

ORCID number: Dimitri F Joseph
0000-0003-4766-7171; Ellen Li 0000-
0002-1141-0406; Samuel L Stanley I1I
0000-0001-5818-914X; Yi-Cong Zhu
0000-0003-0535-0424; Xiao-Ning Li
0000-0001-8882-3295; Jie Yang 0000-
0003-3469-5931; Lorenzo F Ottaviano
0000-0002-3006-1256; Juan Carlos
Bucobo 0000-0001-9676-8708;
Jonathan M Buscaglia 0000-0002-
5782-812X; Joshua D Miller 0000-
0001-9512-461X; Rajesh Veluvolu
0000-0003-1832-2748; Michele Follen
0000-0001-9628-9475; Evan B
Grossman 0000-0002-6743-6488.

Author contributions: Grossman
EB, Follen M, Miller JD and Li E
performed the study concept and
design; Joseph DF, Li E, Grossman
EB, Ottaviano LF and Bucobo JC
collected data; Joseph DF, Stanley
MISL, Zhu YC, Li XN and Yang ]
performed the statistical analysis;
Joseph DF and Li E drafted the
manuscript; Li XN, Yang J,
Ottaviano LF, Bucobo JC, Buscaglia
JM, Miller JD, Veluvolu R and
Follen M performed critical
reviews of important intellectual
content; all authors approved the
final version of the manuscript.

Supported by Stony Brook
University Targeted Research
Opportunity Seed Fusion Grant,
No. 1135373-3-37298; National

Jaishideng®

WJCC | https://www.wjgnet.com

Dimitri F Joseph, Lorenzo F Ottaviano, Juan Carlos Bucobo, Jonathan M Buscaglia, Joshua D
Miller, Department of Medicine, Renaissance School of Medicine at Stony Brook University,
Stony Brook, NY 11794-8173, United States

Ellen Li, Department of Medicine, Division of Gastroenterology, Stony Brook University, Stony
Brook, NY 11794-8173, United States

Samuel L Stanley lll, Yi-Cong Zhu, Jie Yang, Department of Applied Mathematics and Statistics,
Stony Brook University, Stony Brook, NY 11794-3600, United States

Xiao-Ning Li, Department of Biostatistics and Bioinformatics Shared Resource, Stony Brook
Cancer Center, Stony Brook University, Stony Brook, NY 11794-3600, United States

Jie Yang, Department of Family, Population, and Preventative Medicine, Renaissance School of
Medicine at Stony Brook University, Stony Brook, NY 11794-8461, United States

Rajesh Veluvolu, Evan B Grossman, Department of Medicine, NYC Health and Hospitals/Kings
County, Brooklyn, NY 11203, United States

Rajesh Veluvolu, Evan B Grossman, Department of Medicine, SUNY Downstate Medical
Center, Brooklyn, NY 11203, United States

Michele Follen, Department of Obstetrics and Gynecology, NYC Health and Hospitals/Kings
County, Brooklyn, NY 11203, United States

Corresponding author: Ellen Li, MD, PhD, Emeritus Professor, Department of Medicine,
Division of Gastroenterology, Stony Brook University, HSC T17-060, Stony Brook, NY
11794-8173, United States. ellen.li@stonybrookmedicine.edu

Abstract

BACKGROUND

The Black/ African Ancestry (AA) population has a higher prevalence of type 2
diabetes mellitus (T2DM) and a higher incidence and mortality rate for colorectal
cancer (CRC) than all other races in the United States. T2DM has been shown to
increase adenoma risk in predominantly white/European ancestry (EA)
populations, but the effect of T2DM on adenoma risk in Black/AA individuals is
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less clear. We hypothesize that T2DM has a significant effect on adenoma risk in a
predominantly Black/AA population.

AIM
To investigate the effect of T2DM and race on the adenoma detection rate (ADR)
in screening colonoscopies in two disparate populations.

METHODS

A retrospective cohort study was conducted on ADR during index screening
colonoscopies (age 45-75) performed at an urban public hospital serving a
predominantly Black/AA population (92%) (2017-2018, n = 1606). Clinical
metadata collected included basic demographics, insurance, body mass index
(BMI), family history of CRC, smoking, diabetes diagnosis, and aspirin use. This
dataset was combined with a recently reported parallel retrospective cohort data
set collected at a suburban university hospital serving a predominantly White/EA
population (87%) (2012-2015, n = 2882).

RESULTS

The ADR was higher in T2DM patients than in patients without T2DM or
prediabetes (35.2% vs 27.9%, P = 0.0166, n = 981) at the urban public hospital.
Multivariable analysis of the combined datasets showed that T2DM [odds ratio
(OR) =1.29, 95% confidence interval (CI): 1.08-1.55, P = 0.0049], smoking (current
vs never OR =1.47, 95%CI: 1.18-1.82, current vs past OR = 1.32, 95%CI: 1.02-1.70, P
= 0.0026), older age (OR = 1.05 per year, 95%Cl: 1.04-1.06, P < 0.0001), higher BMI
(OR =1.02 per unit, 95%CI: 1.01-1.03, P = 0.0003), and male sex (OR = 1.87, 95%ClI:
1.62-2.15, P < 0.0001) were associated with increased ADR in the combined
datasets, but race, aspirin use and insurance were not.

CONCLUSION
T2DM, but not race, is significantly associated with increased ADR on index
screening colonoscopy while controlling for other factors.

Key Words: Adenoma; Diabetes mellitus, type 2; African continental ancestry group;
European continental ancestry group; Colonoscopy; Multivariate analysis

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This retrospective cohort study examines the factors associated with the
adenoma detection rate (ADR) during initial screening colonoscopy in two disparate
populations. One population comprised predominantly underinsured Black/African
Ancestry individuals served by an urban public hospital, and the second population
predominantly insured White/European Ancestry individuals served by a suburban
university hospital. The results show that type 2 diabetes was significantly associated
with increased ADR in both populations. In addition, while older age, higher body
mass index, smoking and male sex were also associated with increased ADR, race,
aspirin use and insurance were not significant in the multivariable analysis of the
combined datasets.

Citation: Joseph DF, Li E, Stanley III SL, Zhu YC, Li XN, Yang J, Ottaviano LF, Bucobo JC,
Buscaglia JM, Miller JD, Veluvolu R, Follen M, Grossman EB. Impact of type 2 diabetes on
adenoma detection in screening colonoscopies performed in disparate populations. World J Clin
Cases 2021; 9(11): 2433-2445

URL: https://www.wjgnet.com/2307-8960/full/v9/i11/2433 htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i11.2433

INTRODUCTION

Colorectal cancer (CRC) is the second leading cause of cancer death in the United
States. However, there has been an overall downward trend in CRC incidence and
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mortality over the past two decades. This has been attributed to CRC screening with
removal of precancerous polyps and detection of early-stage CRC during optical
colonoscopy!"l. Despite this overall downward trend, the CRC incidence and mortality
in individuals with black/ African ancestry (AA) remain persistently higher than those
in all other races’l. Multiple factors, including both social determinants of health, such
as access to quality healthcare, and biological gene-environment factors that may
promote oncogenic transformation, have been implicated!.

Diabetes mellitus is a biological gene-environment factor of particular interest
because diabetes is related both to Black/AA race and poverty!'! and has been
associated with increased CRC risk!"!. Type 2 diabetes mellitus (T2DM) has been
reported to increase the risk of adenoma, which is a benign neoplastic precursor to
CRC, in predominantly White/European Ancestry (EA) populations. However,
there is a paucity of data reporting the effects of T2DM on adenoma risk in Black/AA
individuals. Because a nested case-control study using data from the Black Women's
Health Study failed to detect a significant effect, it is less clear whether an association
of T2DM with increased adenoma risk is also present in Black/AA populations!".

We initiated a retrospective analysis of the adenoma detection rate (ADR) in index
screening colonoscopies performed in 2012 on disparate populations served by three
institutions: New York City Health and Hospitals/Kings County, the State University
of New York (SUNY) Downstate Medical Center (DMC) and Stony Brook University
Medical Center (SBUMC)!". SUNY DMC and SBUMC are funded by New York State,
whereas Kings County is supported by the New York City Health and Hospital
Corporation. DMC and Kings County are located in central Brooklyn, New York.
SBUMC is located in Suffolk County on Long Island, New York. The procedures were
carried out by full-time teaching gastroenterologists with and without the assistance of
gastroenterology fellow trainees and by nonteaching gastroenterologists at all three
institutions. Of the 2225 initial screening colonoscopies, 1495 (67.2%) were performed
in 2012 on Black/AA individuals, and 566 (25.4%) were performed on white/EA
individuals. Multivariable analysis revealed that older age, male sex, current smoking
and teaching gastroenterologists were associated with a higher ADR. T2DM was much
more prevalent in Black/AA individuals than in white/EA individuals (30% vs 10%),
but the association with the detection of colonic neoplasia did not reach significance (P
= 0.076). Race, ethnicity, body mass index (BMI), human immunodeficiency virus
(HIV) status, medical insurance and fellow trainee participation were also not
significantly associated with ADR in this study. Because our findings were
confounded by the low average ADR (< 20%) of some nonteaching gastroenterologists
at one institution, an intense physician feedback program was initiated to rectify the
problem before resuming data collection.

Multivariable analysis of an expanded retrospective cohort study (2012-2015)
conducted on the predominantly insured White/EA population served by SBUMC
revealed that T2DM was significantly associated with higher ADR (P = 0.0047) while
controlling for multiple other variables!'l. We now report a retrospective cohort study
of index screening colonoscopies performed from 2017-2018 at Kings County Hospital
to address the question of whether T2DM is significantly associated with an increased
ADR during index screening colonoscopies performed in a predominantly
underinsured Black/AA population. To further examine the role of T2DM and race,
we conducted a multivariable analysis of this new dataset combined with the recently
reported dataset collected on the predominantly insured White/EA population
described abovel'.

MATERIALS AND METHODS

Collection of data

This retrospective cohort study was approved by the SUNY DMC and Stony Brook
University Institutional Review Boards (IRB No. 802718 and 180023). All methods
were performed in accordance with the guidelines and regulations of the SUNY DMC
and Stony Brook University IRBs. A waiver of consent was obtained by both the SUNY
DMC and Stony Brook University IRBs for the retrospective collection and analysis of
deidentified demographic and medical data. Patients who underwent index screening
colonoscopies at Kings County Hospital from January 1, 2017, until December 31, 2018,
were identified using endoscopy reporting software. Patients aged < 45 years or > 75
years or with a history of previous colonoscopy, a history of inflammatory bowel
diseases, known hereditary colorectal syndromes, detection of microscopic or
macroscopic blood in stool and other alarm syndromes, or detection of colonic masses
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or polyps in previous studies were excluded from this analysis as previously
described!*"’l. Colonoscopies that were incomplete (did not reach the cecum) and
those associated with poor bowel preparation were also excluded. Clinical metadata
were manually collected on each patient using electronic medical records (EMRs) as
documented at the time of screening colonoscopy and included (1) age at time of initial
screening colonoscopy (year); (2) sex (Male, Female); (3) race (White/EA, Black/AA,
Asian, Other); (4) Hispanic ethnicity; (5) Insurance (Commercial, Medicare, Medicaid,
Self-pay); (6) BMI (kg/m?); and (7) Tobacco Exposure (Current within one year, Past
greater than one year, Never)!'“’l. A family history of a first-degree relative of CRC
was not included in the analysis because of incomplete documentation in the EMR.

Patients were categorized as T2DM if they were diagnosed with T2DM in the EMR
or if a recent hemoglobin Alc (HbAlc) level was = 6.5%['“l. They were phenotyped as
nondiabetic (NoDM) if they were not diagnosed with T2DM in the EMR and their
previous HbAlc levels were < 6.5%. The NoDM patients were further classified as
prediabetic (Pre-DM) if they were diagnosed as prediabetic in the EMR, if a recent
HbA1lc level was =2 5.7% and < 6.5%, or control if a recent HbAlc level was < 5.7%.
NoDM patients without HbAlc levels were unclassified. Ten patients diagnosed with
type 1 diabetes mellitus were also excluded from the analysis of the combined dataset
(2 from Kings County Hospital and 8 from SBUMC dataset).

For T2DM patients, further data were collected using the EMR as documented at the
time of screening colonoscopy and included (1) fasting plasma glucose on the day of
screening colonoscopy; (2) HbAlc within 12 mo. of the procedure; (3) insulin use (Yes,
No); (4) metformin use (Yes, No); (5) sulfonylurea use (Yes, No); (6) thiazolidinedione
use (Yes, No); (7) meglitinide use (Yes, No); (8) glucagon-like peptide-1 agonist use
(Yes, No); (9) dipeptidyl peptidase-4 (DPP-4) inhibitor use (Yes, No); (10) sodium-
dependent glucose transporters 2 inhibitor use (Yes, No); and (11) acarbose use (Yes,
No) as previously described!"”).

The colonoscopy report was reviewed to determine if a colonic biopsy or
polypectomy was performed. If a biopsy or polypectomy was performed, the
pathology report was reviewed to collect data on polyp type (hyperplastic vs
adenoma, vs serrated adenoma vs adenocarcinoma) as previously described™. The
right colonic location was defined as including the cecum, ascending colon, hepatic
flexure, or transverse colon. The left colonic location was defined as including the
splenic flexure, descending colon, sigmoid colon, rectosigmoid, or rectum. We defined
an advanced adenoma as any adenomatous polyp containing at least one of the
following features: villous or tubulovillous histology, high-grade dysplasia, and size >
1 cm. We defined a high-risk adenoma as any adenomatous polyp containing at least
one of the following features: Villous or tubulovillous histology, high-grade dysplasia,
size 21 cm, and presence of 2 3 adenomatous polyps.

Statistical analysis

Statistical analysis was performed utilizing the Biostatistics and Bioinformatics Shared
Resource at the Stony Brook University Cancer Center. Demographics were compared
between diabetes and nondiabetes patients using either the Wilcoxon rank sum test for
continuous variables and the chi-square test with exact p-values from Monte Carlo
simulations for categorical variables as previously described. For the combined
Kings County Hospital and SBUMC datasets, a multivariable generalized linear mixed
model (GLMM) was conducted, with the primary outcome being the detection of at
least one adenoma compared with patients who had no colonic neoplasia detected.
Patients with serrated adenomas or CRCs in the combined dataset were therefore
excluded from the analysis (n = 20 from Kings County Hospital, and n = 45 from
SBUMC). The covariates that exhibited marginal significance in univariate GLMM
analyses and Race were included in the multivariable GLMM analysis. We previously
did not detect significant effects of Hispanic ethnicity, fellow participation, and family
history of first-degree relative CRC in our previous analyses!'*"”l. There was also a
significant amount of missing data for Hispanic ethnicity and family history of first-
degree relative CRC in the Kings County Hospital dataset. For these reasons, the
multivariable GLMM did not include either Hispanic ethnicity or family history of a
first degree relative with CRC in the multivariable GLMM. Physician and institutional
sites (Kings County Hospital vs SBUMC) were both considered random effects in the
multivariable GLMM analysis. Statistical analysis was performed using SAS 9.4, and
the significance level was set at 0.05 (SAS Institute Inc., Cary, NC, United States).
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RESULTS

A total of 1606 index screening colonoscopies (January 1, 2017-December 31, 2018)
performed on subjects aged 45-75 years with fair or good colonoscopic preps were
identified after manual review of 4959 colonoscopy reports from Kings County
Hospital. This number was reached after excluding 131 index screening colonoscopies
from the analysis for (1) incomplete colonoscopies (1 = 48); (2) poor prep (n = 76); (3)
failure of biopsy retrieval (n = 5); and (4) diagnosis of type 1 diabetes mellitus (n = 2).

Because greater than 90% of all individuals undergoing index screening
colonoscopies at Kings County Hospital had recent HbAlc results, the HbAlc values
were used in addition to their diagnoses recorded in the EMR to categorize them with
respect to their diabetes status'’. As shown in Table 1, 529 (32.3%) patients were
categorized as T2DM based on diagnoses in the EMR and/or recent HbAlc > 6.5%.
The median HbAlc was 5.7 £ 0.6% for the NoDM category. The 1077 (67.7%) patients
in the NoDM category was further subdivided based on recent HbAlc values as
prediabetic or Pre-DM (n = 542, 33.7%) and controls (n = 452, 28.2%), with the
remaining 83 (5%) individuals remaining as unclassified NoDM. The median HbAlc
was 7.2% = 1.9% (16 missing values) for the T2DM category, 5.9% * 0.3% for the Pre-
DM category and 5.4% + 0.3% for the control group. The median preprocedure fasting
glucose level in the T2DM group was 6.9 + 3.4 mmoL/L (LX1) (75 missing values). The
majority of the T2DM subjects (78.4%) were treated with at least one antidiabetic
medication (see Table 2). A total of 24.4% of the T2DM patients were treated with
insulin with and without oral antidiabetic medications. The most common oral
antidiabetic medications prescribed were metformin, DPP-4 inhibitors and
sulfonylureas. Many of the patients were treated with more than one antidiabetic
medication.

The individuals undergoing index screening colonoscopies at this urban public
hospital were predominantly Black/AA (92.7%) and underinsured (80.8%, on
Medicaid or Self-pay without insurance). Proportionally fewer men (35.4%) than
women (64.6%) underwent index screening colonoscopies. As shown in Table 3,
significant differences in the T2DM group vs the NoDM group included older median
age at the time of index colonoscopy, higher median BMI (missing 3 values), and
higher intestinal solution of aspirin capsule (ASA) use in the T2DM group, possibly
reflecting a higher prevalence of cardiovascular disease in this group. Overall, the
percentage of individuals who endorsed current smoking was low (6.0%), but current
smoking was lower in the T2DM group than in the NoDM group (P = 0.0494, missing
35 values). There was no significant difference between the two groups with respect to
race, Hispanic ethnicity (missing 197 values), HIV status, glycemic index (GI) fellow
participation in the procedure, quality of the colonoscopy prep, and medical insurance
status.

As shown in Table 4, a significantly increased risk of total colonic neoplasias
(adenomas, serrated adenomas and CRCs) was detected on index colonoscopy in
T2DM vs NoDM (P = 0.0322); however, the increased risk of adenoma only detection
did not reach significance (P = 0.0581). As shown in Table 5, when the T2DM group
was compared instead with the control group (HbAlc < 5.7%), the increased ADR
reached significance (P = 0.0166). The number of advanced adenoma events was too
low in this study to detect a significant difference between the T2DM advanced
adenoma detection rate (AADR, 5.5%) and the control AADR (3.5%). The marginal P-
value (0.053) suggests that increasing the sample size would likely result in detection
of a significant effect of T2DM on AADR. In addition, the association of the right-sided
location of colonic neoplastic lesions reached significance (P = 0.0359) when the T2DM
group was compared with the control group. When the pre-DM group (HbA1c® 5.7%
and < 6.5%) was compared with the control group (Table 6) and with the T2DM group
(Table 7), no significant differences were observed.

To evaluate the role of T2DM while controlling for other factors, such as race and
insurance, we combined the datasets collected on the two disparate populations
served by SBUMC and Kings County Hospital. Because HbAlc values were not
available for any of the NoDM and only approximately 50% of the T2DM subjects in
the SBUMC dataset, it was not possible to subcategorize the NoDM subjects further as
Pre-DM or Control in that dataset!"”l. The univariate analysis of the combined data set
comparing subjects with adenomas vs subjects with no neoplastic lesions detected is
summarized in Table 7. T2DM, older age, increased BMI, male sex, current smoking,
and ASA use were identified as variables associated with increased ADR with
marginal significance. Commercial insurance was associated with a reduced ADR with
marginal significance.

Multivariable analysis of the combined data sets (see Table 8) confirmed that T2DM
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Table 1 Glycemic status in the type 2 diabetes mellitus, nondiabetic, prediabetic and control groups at an urban public hospital

T2DM, n = 529 NoDM, n=1077 Pre-DM, n = 542 Control, n = 452

HbAlc (%) median + IQR

72+19 57+0.6 59+03 54+03

Fasting blood sugar (mmoL/L) median + IQR 69134 N/A N/A N/A

IQR: Interquartile range; T2DM: Type 2 diabetes mellitus; HbAlc: Hemoglobin Alc; Pre-DM: Prediabetic; NoDM: Nondiabetic.

Table 2 Anti-diabetic medications in type 2 diabetes mellitus patients at an urban public hospital

Anti-diabetes medications

No. of T2DM subjects (%) n = 529

None

Insulin

Metformin
Sulfonylureas
DPP4 inhibitors
Thiazolidinediones
GLP1 agonists
SGLT-2 inhibitors
Meglitinides

Acarbose

114 (21.6)
129 (24.4)
359 (67.9)
145 (27.4)
158 (29.9)
2(0.4)
3(0.6)
0(0.0)
1(0.2)

2(0.4)

T2DM: Type 2 diabetes mellitus; DPP4: Dipeptidyl peptidase-4; GLP1: Glucagon-like peptide 1; SGLT-2: Sodium-dependent glucose transporters 2.

JBaishideng®

was significantly associated with increased ADR while controlling for other factors
[odds ratio (OR) 1.29 95% confidence interval (CI): 1.08-1.55, P = 0.0049]. Multivariable
analysis also identified older age, higher BMI, male sex and current smoking as
associated with increased ADR on index screening colonoscopies. However, neither
race nor insurance nor ASA use were significantly associated when controlling for all
other factors. ASA and nonsteroidal anti-inflammatory drug use have been associated
with reduced adenoma risk!"”l. The paradoxical observation in our univariate analysis
that ASA use was associated with increased ADR may be related to the higher
prevalence of ASA use in T2DM vs NoDM patients due to a higher prevalence of
cardiovascular disease in these patients('*l.

DISCUSSION

While it is clear that CRC incidence and mortality are increased in Black/AA
compared with all other races in the United States, it remains to be determined
whether the incidence of precursor lesions, such as adenomas, is also increased in
Black/AA. While T2DM has been shown to increase adenoma risk in predominantly
White/EA populations, there is a paucity of data reported on the effect of T2DM in
Black/AA individuals. A nested case-controlled study on Black/AA women did not
detect a significant effect of T2DM on adenomas!"’. In this retrospective cohort study,
the effects of T2DM and race on ADR in index colonoscopies were studied in two
disparate populations separated geographically by 50 miles within the same land mass
in New York. In carrying out this study, it was first important to control for operator
dependence in ADR during index colonoscopies, particularly because of previous
reports that some Black/AA patients may undergo colonoscopy by physicians with
lower polyp detection rates!*"’]. Both endoscopy units at the two institutions achieved
recommended ADR benchmarks of 25% for all patients and sex-specific rates of 30%
for men and 20% for women over the time period studied™.

We detected a significant effect of T2DM patients compared with control patients
with normal glycemic status (HbAlc < 5.7%) in the predominantly Black/AA
population served by the public urban hospital. In contrast, a significant effect of pre-
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Table 3 Comparison of patient characteristics between type 2 diabetes mellitus and nondiabetic patients at an urban public hospital

Variables T2DM, n = 529 NoDM, n=1077 P value
Age (yr) median + IQR 58 +11 55+10 <0.0001
Male sex, n (%) 189 (35.7) 379 (35.2) 0.8627
Race, 1 (%) 0.8741
Black/AA 493 (93.2) 995 (92.4)

Non-Hispanic White/ EA 2(0.4) 3(0.3)

Asian 2(0.4) 6 (0.6)

Other 32 (6.0) 73 (6.8)

Hispanic ethnicity, 1 (%) 26 (5.6) 43 (4.5) 0.4329
BMI (kg/m?), median + IQR 29575 283+75 <0.0001
Smoking, 1 (%) 0.0494
Current 20 (3.9) 75 (7.1)

Past 20 (3.9) 39 (3.7)

Never 471 (92.2) 946 (89.2)

Aspirin use, n (%) 135 (25.5) 130 (12.1) <0.0001
HIV status, 1 (%) 26 (4.9) 64 (5.9) 0.4245
Fellow participation, 1 (%) 119 (22.5) 263 (24.4) 0.4125
Quality of colonoscopic prep 0.3346
Good 511 (96.6) 1050 (97.5)

Fair 18 (3.4) 27 (2.5)

Insurance, 1 (%) 0.2072
Commercial 85 (16.1) 180 (16.7)

Medicare 20 (3.8) 23 (2.1)

Medicaid 326 (61.6) 652 (60.5)

Self-pay 98 (18.5) 222 (20.6)

T2DM: Type 2 diabetes mellitus; AA: African ancestry; EA: European ancestry; IQR: Interquartile range; BMI: Body mass index; NoDM: Nondiabetics; HIV:

Human immunodeficiency virus.
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DM patients compared with control subjects in this population did not reach
significance. The increased ADR in T2DM did not reach significance when compared
with all NoDM patients, suggesting that inclusion of Pre-DM patients in the NoDM
group could obscure the effect of T2DM. The current study differs from a previous
nested case-control study focused on examining the effect of diabetes on ADR in
Black/AA women!”! in that both men and women were included. This study also
differed in design from the previous study on the effect of T2DM on ADR in Black/AA
women in that all index colonoscopy reports were included in the analysis, thus
eliminating potential selection bias in selecting control cases.

The availability of recent HbAlc values for > 90% of all Kings County Hospital
patients allowed for further categorization of the Pre-DM and Control groups within
the NoDM category. This was not, however, possible for the SBUMC population,
where HbAlc values were available for only approximately 50% of the population!..
For this reason, the effect of T2DM vs NoDM, the latter group, including prediabetics,
on ADR was measured in the multivariable GLMM analysis of the combined dataset.

This retrospective cohort study is subject to several limitations. Family history of a
first degree relative with CRC in the EMR was not included in the analysis because of
incomplete documentation. Detection of this deficiency has prompted the adoption of
family history intervention”! at both institutions, which will hopefully result in
increased uptake of CRC screening, particularly in the underserved Black/AA
population. Another limitation is that only two institutions are included. The lack of a
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Table 4 Comparison of colonic lesions (polyps and colorectal cancer) in type 2 diabetes mellitus and nondiabetic patients at an urban

public hospital, n (%)

Variables T2DM, n = 529 NoDM, n=1077 P value
All colonic neoplastic lesions 195 (36.9) 338 (31.4) 0.0322
Location of neoplastic lesions 0.1688
Left-sided only 56 (10.6) 103 (9.6)

Right-sided only 105 (19.8) 179 (16.6)

Both 34 (6.4) 56 (5.2)

Adenomas (not serrated or CRC) 186 (35.2) 327 (30.4) 0.0581
Sessile serrated adenoma 6 (1.1) 7 (0.6) 0.3769
Advanced adenoma (> 1 cm, villous, high grade dysplasia, not including 29 (5.5) 38 (3.5) 0.0887
CRQ)

High risk adenoma (> 3 adenomas and/ or advanced adenoma) 45 (8.5) 75 (7.0) 0.3131
CRC 3 (0.6) 4(0.4) 0.6923
Hyperplastic polyp only (no additional colonic neoplasia) 66 (12.5) 136 (12.6) 0.9347

CRC: Colorectal cancer; T2DM: Type 2 diabetes mellitus; NoDM: Nondiabetics.

Table 5 Comparison of colonic lesions (polyps and colorectal cancer) in type 2 diabetes mellitus and control patients (hemoglobin A1c

< 5.7%) at an urban public hospital, n (%)

Variables T2DM, n = 529 Control, n =452 P value
All colonic neoplastic lesions 195 (36.9) 131 (29.0) 0.0092
Location of neoplastic lesions 0.0359
Left-sided only 56 (10.6) 47 (10.4)

Right-sided only 105 (19.8) 63 (13.9)

Both 34 (6.4) 21 (4.6)

Adenomas (not serrated or CRC) 186 (35.2) 126 (27.9) 0.0166
Sessile serrated adenoma 6 (1.1) 3(0.7) 0.5098
Advanced adenoma (> 1 cm, villous, high grade dysplasia, not including 29 (5.5) 13 (2.9) 0.0534
CRC)

High risk adenoma (> 3 adenomas and/ or advanced adenoma) 45 (8.5) 29 (6.4) 0.2275
CRC 3(0.6) 2(0.4) 1.0000
Hyperplastic polyp only (no additional colonic neoplasia) 66 (12.5) 59 (13.1) 0.8499

CRC: Colorectal cancer; T2DM: Type 2 diabetes mellitus.

racial effect on ADR observed in this study may not be applicable to other Black/AA
populations in the United States because a substantial proportion of the population
served by the urban public hospital in this study is Afro-Caribbean.

To control for multiple confounding variables, the following variables were
included as fixed effects in the GLMM in addition to diabetes status: (1) age; (2) sex; (3)
race; (4) BMI; (5) smoking status; (6) insurance status; and (7) aspirin use (see Table 9).
Institution and colonoscopists were included in the GLMM as random effects. Patient
age was restricted in this study to 45-75 years based on recent recommendations for
initiating CRC screening in the United States. The GI societies currently recommend
initiation of average-risk CRC screening in Black/AA individuals at age 45, five years
earlier than the general population™!. More recently, the American Cancer Society has
recommended that initiation of CRC screening be lowered universally to age 45
because of rising incidences of early onset CRC in other races™!.
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Table 6 Comparison of colonic lesions (polyps and colorectal cancer) in prediabetic diabetes mellitus (hemoglobin A1c 2 5.7%, < 6.5%)

and control patients (hemoglobin A1c < 5.7%) at an urban public hospital, n (%)

Variables Pre-DM n = 542 Control n =452 P value
All colonic neoplastic lesions 173 (31.9) 131 (29.0) 0.3310
Location of neoplastic lesions 0.5944
Left-sided only 54 (10.0) 47 (10.4)

Right-sided only 92 (17.0) 63 (13.9)

Both 27 (5.0) 21 (4.6)

Adenomas (not serrated or CRC) 168 (31.0) 126 (27.9) 0.2916
Sessile serrated adenoma 3 (0.6) 3(0.7) 1.0000
Advanced adenoma (> 1 cm, villous, high grade dysplasia, not 22 (4.1) 13 (2.9) 0.3894
including CRC)

High risk adenoma (> 3 adenomas and/ or advanced adenoma) 39(7.2) 29 (6.4) 0.7058
CRC 2 (0.4) 2 (0.4) 1.0000
Hyperplastic polyp only (no additional colonic neoplasia) 68 (12.5) 59 (13.1) 0.8463

CRC: Colorectal cancer; Pre-DM: Prediabetics.

Table 7 Comparison of colonic lesions (polyps and colorectal cancer) in type 2 diabetes mellitus and prediabetics mellitus (hemoglobin

Alc 2 5.7%, < 6.5%) patients at an urban public hospital, n (%)

Variables T2DM n = 529 Pre-DM n = 542 P value
All colonic neoplastic lesions 195 (36.9) 173 (31.9) 0.0959
Location of neoplastic lesions 0.3534
Left-sided only 56 (10.6) 54 (10.0)

Right-sided only 105 (19.8) 92 (17.0)

Both 34 (6.4) 27 (5.0)

Adenomas (not serrated or CRC) 186 (35.2) 168 (31.0) 0.1515
Sessile serrated adenoma 6 (1.1) 3 (0.6) 0.3324
Advanced adenoma (> 1 cm, villous, high grade dysplasia, not 29 (5.5) 22 (4.1) 0.3137
including CRC)

High risk adenoma (> 3 adenomas and/ or advanced adenoma) 45 (8.5) 39(7.2) 0.4321
CRC 3(0.6) 2(0.4) 0.6858
Hyperplastic polyp only (no additional colonic neoplasia) 66 (12.5) 68 (12.5) 1.0000

CRC: Colorectal cancer; T2DM: Type 2 diabetes mellitus; Pre-DM: Prediabetics.

CONCLUSION

The results of our multivariable (GLMM) analysis of two disparate populations
suggest that diabetes and obesity, which are more prevalent in the Black/AA
population!’”], may be drivers of increased adenoma formation in many Black/AA
individuals. The results also suggest that attention be devoted to stages subsequent to
adenoma formation in the adenoma-CRC sequence to elucidate the biological basis for
racial disparities in CRC incidence. This study reinforces the concept that these
metabolic disorders should be taken into consideration in advising asymptomatic
individuals whether to undergo optical colonoscopy or noninvasive stool testing for
CRC screening!™!. In addition to continuing efforts to expand access to high-quality
CRC screening among Black/AA individuals, it is important to intervene early to
reduce the risks of forming adenomas. For this reason, we advocate integrating and
coordinating CRC screening efforts with screening for diabetes mellitus*! beginning at
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Table 8 Characteristics of patients with adenomas vs patients with no neoplasia detected on index screening colonoscopy from two

disparate populations, n (%)

Factors Missing Level No neoplasia, n = 3138 (70.95%) Adenoma, n = 1285 (29.05%) P value
T2DM 0 Yes 501 (62.5) 300 (37.5) <0.0001
No 2637 (72.8) 985 (27.2)
Age (yr) 0 54.0+89 57.0+10.6 <0.0001
BMI (kg/m?) 3 27.8+7.0 285+73 0.0004
Sex 0 Female 1953 (76.1) 612 (23.9) <0.0001
Male 1185 (63.8) 673 (36.2)
Race 0 White 1797 (72.7) 674 (27.3) 0.9310
Black 1124 (68.6) 515 (31.4)
Asian 67 (71.3) 27 (28.7)
Other 150 (68.5) 69 (31.5)
Smoking 35 Never 2206 (72.2) 850 (27.8) <0.0001
Past 602 (69.8) 260 (30.2)
Current 305 (64.9) 165 (35.1)
Insurance 0 Commercial 1673 (74.2) 583 (25.8) 0.0034
Medicare 219 (66.4) 111 (33.6)
Medicaid 986 (67.6) 473 (32.4)
Self-Pay 260 (68.8) 118 (31.2)
Fellow participation 0 Yes 605 (67.4) 293 (32.6) 0.2729
No 2533 (71.9) 992 (28.1)
Aspirin use 9 Yes 405 (65.5) 213 (34.5) 0.0038
No 2727 (71.8) 1069 (28.2)

BMI: Body mass index; T2DM: Type 2 diabetes mellitus.

age 45 particularly for Black/AA individuals.
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Table 9 Estimated odds ratios and 95% confidence intervals of the risk factors for adenoma detection rate based on a multivariable

generalized linear mixed model

Factors Levels OR with 95%ClI P value
T2DM T2DM vs NoDM 1.29 (1.08-1.55) 0.0049
Age (yr) Every 1 year increase in age 1.05 (1.04-1.06) <0.0001
BMI kg/m? Every 1 unit increase in BMI 1.02 (1.01-1.03) 0.0003
Sex Male vs Female 1.87 (1.62-2.15) <0.0001
Race Black vs White 0.93 (0.69-1.24) 0.8020
Asian vs White 1.19 (0.74-1.91)
Other vs White 1.02 (0.72-1.44)
Insurance Medicare vs Commercial 0.9 (0.68 -1.18) 0.0582
Medicaid vs Commercial 1.25 (1.04-1.5)
Self-pay vs Commercial 1.1 (0.83-1.45)
Aspirin use Yes vs No 0.97 (0.80-1.18) 0.7966
Smoking Current vs Past 1.32 (1.02-1.70) 0.0026
Current vs Never 1.47 (1.18-1.82)

CI: Confidence intervals; BMI: Body mass index; T2DM: Type 2 diabetes mellitus; NoDM: Nondiabetics; OR: Odds ratio.

ARTICLE HIGHLIGHTS

Research background

Multiple factors, including both social determinants of health (e.g., access to quality
healthcare) and biological gene-environment factors that may promote oncogenic
transformation, have been implicated in the persistently increased colorectal cancer
(CRC) incidence and mortality in Black/African Ancestry (AA) individuals compared
with those of all other races in the United States.

Research motivation

We explored how these multiple factors affect the risk of adenoma, a precursor stage
for CRC, during index colonoscopies performed at two hospitals located 50 miles apart
that serve two very disparate populations. While type 2 diabetes (T2DM) has been
associated with increased adenoma detection in predominantly White/European
Ancestry (EA), one of the few studies conducted on a predominantly Black/AA
population detected no significant effect of T2DM on adenoma risk in Black/AA
women.

Research objectives

To measure the univariate effect of T2DM on the adenoma detection rate (ADR) in a
predominantly Black/AA population, recent hemoglobin Alc (HbAlc) levels were
used to further stratify the nondiabetic patients into prediabetic patients (pre-DM) and
controls with normal glycemic status (control). To conduct a multivariable analysis of
the effect of race and diabetes status in the combined datasets collected on a
predominantly underinsured Black/AA population and a predominantly insured
White/EA population while controlling for multiple factors.

Research methods

The datasets were assembled by manual curation of endoscopy and clinical records in
the electronic medical record at each hospital using the same vocabulary.
Multivariable analysis utilized generalized linear mixed models, which incorporated
both fixed effects (age, sex, race, diabetes status, obesity, smoking status, aspirin use
and insurance status) and random effects (institution and individual colonoscopists).

Research results
The ADR was significantly higher in the T2DM group than in the control group in the
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predominantly underinsured Black/AA population, but no significant difference in
the ADR was detected for the pre-DM group compared to both the T2DM group and
the control group. T2DM along with age, obesity, smoking status, and male sex were
significantly associated with a higher ADR after combining the datasets for the two
disparate populations. Race, insurance status and aspirin use were not significant.

Research conclusions
These results indicate that T2DM increases adenoma risk in both Black/AA and
White/EA individuals.

Research perspectives

We plan to conduct a prospective study recruiting patients scheduled for index
screening colonoscopies at both institutions to measure HbAlc and fasting blood
glucose preprocedure. We plan to refer individuals with abnormal levels for the
management of prediabetes and diabetes.
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