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The Westin San Diego
400 West Broadway, San Diego, CA 92101

Conveners:

Linda Rabeneck, Global Chair (Canada)
Robert Schoen, Chair for the Americas (USA)

Themes:

Tribute to Professor Wendy Atkin
Recent Advances in Science and Technology
FIT
Family history and Population Screening

Goals of the meeting:

To provide updates on recent advances in CRC screening
To seek advice and comments on future initiatives
To reach consensus on controversial areas

7.30 am Light breakfast
8.00 am Expert Working Group meetings – parallel sessions
8.00 am Right-Sided Lesions and Interval Cancers
8.00 am Colonoscopy Screening Trials
8.00 am WEO Coalition to Reduce Inequities in CRC Screening

Douglas Corley (USA)
Francesc Balaguer (Spain)
Robin Mendelsohn (USA)
Roque Sáenz (Chile)
Christian von Wagner (UK)
Peter S. Liang (USA)

9.45 am Coffee break
10.15 am FIT for Screening
10.15 am Surveillance after Colorectal Neoplasia
10.15 am Image Enhanced Endoscopy and Endoscopic Therapy

Ernst Kuipers (Netherlands)
Rodrigo Jover (Spain)
Uri Ladabaum (USA)
Heiko Pohl (USA)

12.00 pm Lunch
1.00 pm Welcome
Session 1: Tribute to Professor Wendy Atkin
Chairs: David Ransohoff (USA), Maria Elena Martinez (USA)
1.15 pm Using FIT for post-polypectomy surveillance
1.25 pm Debate: A once only colonoscopy? Surveillance
does not add much.
Discussion
1.55 pm Debate: Adenoma Detection Rate: Have we gone
too far?
Discussion

Linda Rabeneck & Robert Schoen

Manon Spaander (Netherlands)
Jeffrey Lee (USA) - True,
Samir Gupta (USA) - False
Sameer Saini (USA) – We have,
Peter S. Liang (USA) – We have not
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Session 2: Recent Advances in Science and Technology
2.25 pm
2.35 pm
2.45 pm
2.55 pm
3.10 pm

Chairs: Cesare Hassan (Italy), Han-Mo Chiu (Taiwan)
Young onset CRC and genetic risk factors
CRC and microbiome signature
Artificial Intelligence - impact on CRC prevention
Discussion
Coffee break

Douglas Corley (USA)
Mingyang Song (USA)
Sarah McGill (USA)

Session 3: FIT
Chairs: Susan Parry (New Zealand), Erin Symonds (Australia)
3.30 pm The Systems of Support to Increase Colorectal Cancer Screening Trial:
9-year Results
3.40 pm Quantitative FIT and CRC: Korea
3.50 pm Discussion

Beverly Green (USA)
Su Young Kim (Korea)

Session 4: Family history and Population Screening
4.00 pm
4.10 pm
4.20 pm
4.30 pm
4.40 pm
5.00 pm
5.05 pm

Chairs: Kevin Selby (Switzerland), Adriana Safatle-Ribeiro (Brazil)
Family history and CRC screening: the Canadian
consensus
Familial risk in those with a first degree relative
with an advanced adenoma
Cost-effectiveness and national impact of initiating
average-risk CRC screening at age 45 instead of 50
IARC - CANSCREEN5 initiative
Discussion
Wrap-up
Adjourn

Jill Tinmouth (Canada)
Jennifer Kolb (USA)
Uri Ladabaum (USA)
Andre Carvalho (France)
Linda Rabeneck & Robert Schoen
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Expert Working Group Meeting – Agenda
Friday, May 17, 2019
Time: 8.00 am – 9.45 am
Venue: The Westin San Diego
Meeting room: Topaz
Chairs: Douglas Corley (USA), Francesc Balaguer (Spain)

8.00 am

Welcome and introduction

8.05 am

PCCRC in IBD
Roland Valori (UK)

8.25 am

ADR and fatal CRC risk
Samir Gupta (USA)

8.35 am

PCCRC in Lynch
Francesc Balaguer (Spain)

8.55 am

Tumour-seeding study
Leon Moons (Netherlands)

9.05 am

Discussion

9.25 am

Wrap-up & Adjourn
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Colonoscopy Screening Trials
Expert Working Group Meeting – Agenda
Friday, May 17, 2019
Time: 8.00 am – 9.45 am
Venue: The Westin San Diego
Meeting room: Diamond II
Chairs: Robin Mendelsohn (USA), Roque Sáenz (Chile)

8.00 am

Overview/Welcome/Focus on Randomized Controlled Trials (RCTs)
Robin Mendelsohn (USA), Roque Sáenz (Chile)

8.05 am

CONFIRM Trial
Douglas Robertson (USA)

8.15 am

NORDICC Trial
Michal Kaminski (Poland)

8.25 am

SCREESCO Trial
Robin Mendelsohn (USA) presenting for Rolf Hultcrantz (Sweden)

8.40 am

Discussion

8.55 am

Quality indicators in a Colorectal cancer screening program: Prenec´s
experience
Francisco Lopez (Chile)

9.05 am

Assessing knowledge, perceived susceptibility, severity, benefits, barriers,
and willingness of colorectal cancer screening in Armenia
Armen Aboulian (USA)

9.15 am

Artificial Intelligence knocks on the door of screening colon cancer
Lisandro Pereyra (Argentina)

9.25 am

C5 and NCCRT: an update
David Greenwald (USA)

9.35 am

Discussion, Wrap up and Future directions
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WEO Coalition to Reduce Inequities in CRC Screening
Expert Working Group Meeting – Agenda
Friday, May 17, 2019
Time: 8.00 am – 9.45 am
Venue: The Westin San Diego
Meeting room: Opal
Chairs: Peter S. Liang (USA), Christian von Wagner (UK)

8.00 am

Welcome and introductions
Presentations (10 min presentations with 5 min discussion)

8.10 am

Colorectal Cancer Screening Among Hispanics in the United States:
Regional Variation, Modalities, and Predictors
Folasade May (UCLA / VA Greater Los Angeles Healthcare System, Los
Angeles, USA)

8.25 am

Financial Incentives to Increase Colorectal Cancer Screening and Decrease
Disparities: A Randomized Controlled Trial
Beverly Green (Kaiser Permanente Washington, Seattle, USA)

8.40 am

Follow-up of Positive FIT: An International Survey of Screening Programs
Kevin Selby (University of Lausanne, Lausanne, Switzerland)

8.55 am

Evaluating the Feasibility of Colorectal Cancer Screening in Mexico City
Karla Unger (Instituto Nacional de Cancerología, Mexico City, Mexico)

9.10 am

Challenges for Achieving Equity from Colorectal Cancer Screening for the
New Zealand Māori Population
Susan Parry and Kerry Sexton (New Zealand National Bowel Screening
Programme, Auckland, New Zealand)

9.25 am

Translating CRC Screening Evidence into Practice for Low Income US
Patients
Jesse Nodora (UCSD, San Diego, USA)

9.40 am

Wrap-up & Adjourn
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FIT for Screening
Expert Working Group Meeting - Agenda
Friday, May 17, 2019
Time: 10.15 am – 12.00 pm
Venue: The Westin San Diego
Meeting room: Topaz
Chairs: Ernst Kuipers (The Netherlands)

10:15 am

Welcome & Introduction from the Chair
(Ernst Kuipers, The Netherlands)

10:20 am

Status of Colorectal Cancer in Armenia - Role For Screening
(Armen Aboulian, Armenia)
Discussion

10:33 am
10:38 am
10:51 am
10:56 am

11:09 am
11:14 am

11:27 am
11:32 am

Interventions to improve FIT-positive follow-up
(Kevin Selby, USA)
Discussion
On population-based organised screening by FIT and colorectal cancer
mortality: a natural experiment
Francesc Balaguer (Spain)
Discussion
Potential Remediable Failures of the Screening Process for Colorectal
Cancer and Impact on Outcomes
(Chyke Doubeni, USA)
Discussion

11:45 am

50 Shades of FIT
(Erin Symonds, Australia)
Discussion

11:50 am

Closing remarks
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Surveillance after Colorectal Neoplasia
Expert Working Group Meeting – Agenda
Friday, May 17, 2019
Time: 10.15 am – 12.00 pm
Venue: The Westin San Diego
Meeting room: Diamond II
Chairs: Rodrigo Jover (Spain), Uri Ladabaum (USA)

10.15 am

Presentation and Discussion
Update on the World Endoscopy Organization and British Society of
Gastroenterology international Delphi consensus process on colorectal
polyp surveillance
Cesare Hassan (Italy)

10.40 am

Presentation and Discussion
Issues in surveillance in FIT-based programs: positive FIT/negative
colonoscopy, and tailoring based on fecal hemoglobin concentration
Han-Mo Chiu (Taiwan)

11.05 am

Presentation and Discussion
Surveillance in elderly people: Utilization, stopping age, research needs
Audrey Calderwood (USA)

11.30 am

Presentation and Discussion
Update on the US Multisociety Task Force Guideline on Surveillance
Samir Gupta (USA)

11.55 am

Wrap-up
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Image Enhanced Endoscopy and Endoscopic Therapy
Expert Working Group Meeting - Agenda
Friday, May 17, 2019
Time: 10.15 am – 12.00 pm
Venue: The Westin San Diego
Meeting room: Opal
Chair: Heiko Pohl (USA)

10.15 am

Update on Artificial Perception – Polyp detection
Yuichi Mori (Japan)

10.30 am

Update on Artificial Perception – Polyp characterization
Britt Houwen (Netherlands)

10.45 am

AI - Prediction of deep cancer invasion
Leon Moons (Netherlands)

11.00 am

Priorities, challenges and barriers in implementing Artificial
perception/intelligence in CRC screening and surveillance?
Michael Byrne (Canada)

11.15 am

What studies with what methodology would convince us that AI
applications are clinically relevant
Discussion, Heiko Pohl (USA)

11.30 am

Overdiagnosis and overtreatment – what are the implications, and
how can we understand that risk?
Cesare Hassan (Italy)

11.45 am

Current challenges and next frontiers related to image enhanced
endoscopy and therapy
Discussion, Heiko Pohl (USA)
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Dr Peter S. Liang
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Sarah McGill, MD MSc
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Kaiser Permanente Washington Health
Research Institute
USA
Samir Gupta, MD, MSCS
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San Diego, CA, USA
Su Young Kim, Assistant Professor
Yonsei University Wonju College of
Medicine
Wonju, Gangwon-do, Korea
Dr Jennifer Kolb
University of Colorado Anschutz Medical
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Aurora, CO, USA
Dr Uri Ladabaum
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Stanford, CA, USA
Professor Jeffrey Lee
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San Francisco, CA, USA

Sameer D. Saini, MD, MS
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Research Scientist
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Using FIT for post-polypectomy surveillance
Manon Spaander
Patients deemed to be at intermediate risk of colorectal cancer (CRC) are referred for
surveillance colonoscopy 3 years post polypectomy. Although colonoscopy has a high
sensitivity for CRC and advanced adenoma, colonoscopy is costly, cause discomfort,
is time-consuming and carries a risk of complications. In addition, the majority of
surveillance colonoscopies do not detect CRC. Faecal immunochemical tests (FIT)
are currently used in many CRC screenings programmes to detect CRC and
advanced adenoma. Although many studies have been performed to assess the
diagnostic accuracy of FIT in CRC screening only few have examined the
performance of FIT in surveillance.
In a large prospective study of Wendy Atkins she assessed whether or not annual
faecal immunochemical tests (FITs) are effective, acceptable and cost saving
compared with colonoscopy surveillance for detecting CRC and advanced adenomas
(AAs). Participants were recruited from the Bowel Cancer Screening Programme in
England. Men and women, aged 60–72 years at intermediate risk of CRC following
adenoma removal after a positive guaiac faecal occult blood test were invited to
participate. Participants were offered quantitative FITs at 1, 2 and 3 years post
polypectomy. Participants testing positive with any FIT were referred for colonoscopy.
Participants testing negative were offered colonoscopy at 3 years post polypectomy.
Acceptability of FIT was assessed using discussion groups, questionnaires and
interviews. Primary outcome was 3-year sensitivity of an annual FIT versus
colonoscopy at 3 years for detecting advanced neoplasia(CRC and/or AA). Secondary
outcomes included participants’ surveillance preferences, incremental costs and costeffectiveness of FIT versus colonoscopy surveillance.
Of 8009 invitees, 74% consented and returned a round 1 FIT. FIT uptake in rounds 2
and 3 was 97%. With a threshold of 40 µg/g, positivity was 5.8% in round 1, declining
to 4.1% in round 3. Over three rounds, 59% (17/29) of participants with CRC, and
34%(151/446) with AAs were detected with FIT at a threshold of 40 µg/g. The
programme sensitivities of three years were 58.6% at 40 µg/g and 72.4% at 10 µg/g,
and programme specificities were 86.4% at 40 µg/g and 71.1% at 10µg/g.
Participants’ preferred surveillance strategy was 3-yearly colonoscopy plus annual
FITs (57.9%), followed by annual FITs with colonoscopy in positive cases (31.5%). FIT
with colonoscopy in positive cases was cheaper than 3-yearly colonoscopy
(£2,633,382), varying from £485,236 (40 µg/g) to £956,602 (10 µg/g). Over 3 years,
FIT surveillance could miss 291 AAs and eight CRCs using a threshold of 40 µg/g, or
189 AAs and four CRCs using a threshold of 10 µg/g.
Annual low-threshold FIT with colonoscopy in positive cases achieved high sensitivity
for CRC and would be cost saving compared with 3-yearly colonoscopy. However, at
higher thresholds, this strategy could miss 15–30% of CRCs and 40–70% of AAs.
Most participants preferred annual FITs plus 3-yearly colonoscopy.
DDW 2019, San Diego
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Long-term risk of colorectal cancer and related deaths after adenoma removal in a
large, community-based population
Jeffrey K. Lee, MD, MAS;1,2 Christopher D. Jensen, PhD, MPH;2 Theodore R. Levin,
MD;2,3 Chyke A. Doubeni, MD, MPH,4 Ann G. Zauber, PhD,5 Jessica Chubak, PhD;6,7,8
Aruna S. Kamineni, PhD;6 Joanne E. Schottinger, MD;8 Nirupa R. Ghai, PhD,9 Natalia
Udaltsova, PhD;2 Wei K. Zhao, MPH;2 Bruce H. Fireman, MA;2 Charles P. Quesenberry,
PhD;2 E. John Orav, PhD,10 Celette Sugg Skinner, PhD;11 Ethan A. Halm, MD, MPH;11,12
and Douglas A. Corley, MD, PhD.1,2
Institutional affiliations:
1. Department of Gastroenterology, Kaiser Permanente San Francisco, San Francisco, CA
2. Division of Research, Kaiser Permanente Northern California, Oakland, CA.
3. Department of Gastroenterology, Kaiser Permanente Walnut Creek, Walnut Creek, CA .
4. Department of Family Medicine, and the Center for Health Equity and Community Engagement Research, Mayo Clinic, Rochester,
MN.
5. Departments of Epidemiology and Biostatistics, Memorial Sloan-Kettering Cancer Center, New York, NY.
6. Kaiser Permanente Washington Health Research Institute, Seattle, Washington
7. Department of Epidemiology, School of Public Health, University of Washington, Seattle, Washington
8. Department of Quality and Clinical Analysis, Kaiser Permanente Southern California, Pasadena, CA.
9. Department of Regional Clinical Effectiveness, Kaiser Permanente Southern California, Pasadena, CA.
10. Department of Biostatistics, Harvard University T.H. Chan School of Public Health, Boston, MA
11. Department of Population and Data Sciences and the Harold C. Simmons Comprehensive Cancer Center, University of Texas
Southwestern Medical Center, Dallas, Texas.
12. Department of Internal Medicine, University of Texas Southwestern Medical Center, Dallas, Texas

Background/Aims: The long-term risks of colorectal cancer (CRC) and CRC-related
deaths following adenoma removal are uncertain. Such data are needed to create
evidence-based surveillance guidelines, which currently have wide variation in follow-up
recommendations for some polyp types. In a large, community-based integrated health
care setting, we examined risks of CRC and related deaths by baseline colonoscopy
adenoma findings.
Methods: Participants underwent a baseline colonoscopy between 2004-2010 across 21
medical centers; findings were categorized as no adenoma, low-risk adenoma, or high-risk
adenoma. Participants were followed to the earliest of CRC diagnosis, death, health plan
disenrollment, or December 31, 2017. Risks of CRC and related deaths among the highand low-risk adenoma groups were compared with the no adenoma group using Cox
regression adjusting for confounders.
Results: Among 186,046 patients, 64,422 met eligibility criteria; 45.7% were men, mean
age was 61.6±7.1 years, and median follow-up time was 8.1 years from the baseline
colonoscopy. Compared to the no-adenoma group, the high-risk adenoma group had a
higher risk of CRC (hazard ratio (HR): 2.61; 95% confidence interval (CI): 1.87-3.63) and
related deaths (HR: 3.94, 95% CI: 1.90-6.56), whereas the low-risk adenoma group did not
have a significantly elevated risk of CRC (HR: 1.29; 95% CI: 0.89-1.88) or related deaths
(HR: 0.65; 95% CI: 0.19-2.18).
Conclusion: With up to 14-years of follow-up, high-risk adenomas were associated with
an increased risk of CRC and CRC-related deaths, supporting early colonoscopy
surveillance. Low-risk adenomas were not associated with a significantly increased risk of
CRC or related deaths. These results can inform current disparate surveillance guidelines
for low-risk adenomas.

DDW 2019, San Diego

CRCScreening Committee Abstracts

WEO Colorectal Cancer (CRC)
Screening Committee Meeting
Friday, May 17, 2019
A once only colonoscopy? Surveillance does not add much:
False.
Samir Gupta, MD, MSCS

Among patients who have had normal colonoscopy or low risk adenomas, repeat
colonoscopy is justified based on increasing risk for colorectal cancer (CRC) post
colonoscopy, limitations of current evidence, and the opportunity to further reduce CRC
risk. Though the relative risk for CRC after normal colonoscopy is low, incidence
increases steadily over time, reaching traditional thresholds of incidence that trigger
screening for CRC (Lee JK). Further, rate of rising incidence 10 to 12 years post
baseline normal colonoscopy has not been established, and modeling studies suggest
rescreening at 10 years can reduce CRC incidence and mortality (Knudsen 2012). After
diagnosis of 1-2 tubular adenomas (low risk adenomas, LRA), uncertainties surrounding
available evidence also justify a plan for repeat colonoscopy. Though absolute risk for
metachronous advanced neoplasia is similar in patients with LRA vs. normal baseline
colonoscopy, follow up time in most available studies was short and often involved
intense baseline clearing colonoscopies (Dube 2017). Other studies have shown that
CRC risk among LRA patients is reduced relative to the general population (Cottet 2012;
Løberg 2014), as well as relative to patients with no adenoma at baseline colonoscopy
(Click 2018), but observed outcomes could have been result of surveillance (Cottet
2012, Click 2018). Further, the modest 25% reduction in CRC mortality observed in one
study in which no surveillance was conducted could theoretically be improved upon with
surveillance (Løberg 2014). Overall, available evidence supports a strategy of offering
repeat colonoscopy after both baseline normal colonoscopy, as well as removal of LRA.
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Debate: Adenoma Detection Rate: Have we gone too far? - WE
HAVE!
Sameer D. Saini, MD, MS
The adenoma detection rate (ADR) is defined as the proportion of average-risk
screening colonoscopies at which one or more adenomas is identified. Because the
ADR has been shown to be “tightly linked” to the outcome of colorectal cancer (CRC)
in multiple large, high-quality epidemiological studies, the use of the ADR as a tool to
profile individual endoscopists has been advocated by experts and GI professional
societies alike. But history suggests that profiling individual providers is a fool’s errand
due to inherent limitations in provider-level risk adjustment and sample size.
For a given endoscopist, the ADR varies according to three factors: (1) endoscopist
technical skill (the miss rate, which is the “signal” that we seek to measure); (2) patient
characteristics (adenoma risk, which is systematic error or “noise” that can vary
between endoscopists); and, (3) chance (random “noise”). To maximize the signal
(endoscopist skill), we need to minimize (to the extent possible) the noise introduced
by patient characteristics and random chance. To account for differences in patient
characteristics, we can statistically adjust the ADR for case mix differences (i.e.,
perform risk adjustment). However, existing approaches to risk adjustment fail to
account for established risk factors for colorectal neoplasia that are not easy to
capture electronically such as prior screening history, aspirin exposure, and lifestyle
factors such as smoking and body mass index. To address random chance variation,
we can maximize the number of colonoscopies used to calculate the ADR, but this is
easier said than done. Many endoscopists perform fewer average-risk screening
procedures than the minimum threshold needed for reliable profiling. Additionally,
efforts to expand the number of cases per endoscopist by liberalizing inclusion criteria
beyond average-risk screening add further variation to the underlying risk of the
population, requiring even more robust risk adjustment.
Despite these limitations to the ADR as a profiling tool for individual endoscopists, the
performance measurement literature points to several potential solutions. First, we
should consider shifting our focus from individual providers to provider groups or
practices. By aggregating data from multiple providers, we can increase the sample
size available for analysis, reducing noise related to random variation. Second, we
must develop risk adjustment strategies that incorporate accepted risk factors for
colorectal neoplasia. This will become straightforward as electronic health record
systems evolve, but in the meantime, we should consider using manual record review
to collect relevant data elements. Finally, we should consider alternative approaches
to assessing colonoscopy quality. For example, direct observation of endoscopist
performance could provide insight into endoscopist performance with relatively small
sample size. Moreover, this approach provides specific actionable information related
to endoscopy technique (e.g., inadequate insufflation during withdrawal) that could be
used to guide and tailor quality improvement strategies.

DDW 2019, San Diego

CRCScreening Committee Abstracts

WEO Colorectal Cancer (CRC)
Screening Committee Meeting
Friday, May 17, 2019
Adenoma Detection Rate: Have we gone too far? - WE HAVE NOT
Peter S. Liang

The main goals of screening colonoscopy are to reduce colorectal cancer incidence
and mortality. These goals are primarily achieved through the removal of adenomas.
Adenoma detection rate (ADR) was proposed as a quality improvement target
measure by the US Multi-Society Task Force on Colorectal Cancer in 2002. Since
then, ADR has become a universally accepted quality indicator in colonoscopy and the
single most important quality outcome measure.
ADR can vary widely among endoscopists working in the same institution or
healthcare system. These differences are of paramount importance to clinical care,
because there is an inverse association between an individual endoscopist’s ADR and
his/her patients’ risk of colorectal cancer and death after colonoscopy. Fortunately,
studies have shown that ADR can be improved through training.
ADR is an imperfect surrogate for cancer prevention. It captures whether and not how
many adenomas were removed and is therefore susceptible to gaming. It can also be
argued that the detection rate of advanced adenomas or cancer is more clinically
relevant than of all adenomas, since the vast majority of adenomas do not progress to
cancer. With greater focus on ADR and improving technology, there is additional
concern that there will be overuse of surveillance colonoscopy that is driven by
individuals with 1-2 low risk adenomas.
However, despite its drawbacks, ADR is the best outcome measure we have. It is an
independent predictor of post-colonoscopy colorectal cancer and has been studied far
more than any other proposed outcome measure. Because detection rate for
advanced adenoma and cancer is much lower than for adenoma, it may be more
difficult to distinguish endoscopist performance and need for remediation using these
alternative measures. The focus on ADR is overall positive because it has encouraged
endoscopists to inspect the colon more carefully. While some observational data
suggest that 1-2 low risk adenomas do not increase colorectal cancer risk, these
findings await verification from ongoing trials. Furthermore, potential problems with
surveillance colonoscopy overuse would be more appropriately rectified by modifying
the recommended surveillance interval rather than de-emphasizing ADR. After all,
although adenoma size correlates with malignant potential, currently there is no
reliable way to predict which small adenomas will develop into cancer. Therefore, all
polyps that have an endoscopic appearance consistent with adenoma should be
removed. For these reasons, the ADR is justifiably considered the single best quality
outcome measure for screening colonoscopy.
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Early-onset colorectal cancer shows higher susceptibility to
common genetic risk factors
Corley DA on behalf of Alexi Archambault, Ulrike Peters,
Richard Hayes and the study group

Background.
Early-onset colorectal cancer (CRC, <50 years of age) is increasing in incidence; yet, in
the absence of a family history of CRC, this population lacks harmonized
recommendations for prevention. Our objective was to identify whether, compared with
late-onset CRC, early-onset CRC exhibits differential risk associated with a polygenic
risk score (PRS) developed from 95 CRC-associated common genetic risk variants.
Methods.
We studied risk for CRC associated with a PRS in 12,197 participants <50 years of age
and 95,865 participants ≥50 years of age. We replicated our findings in an independent
cohort of 72,573 participants. Regression analyses were performed, scaled per standard
deviation (SD) and by quartiles of PRS.
Results.
Overall associations with risk of CRC per SD of PRS were stronger for early-onset than
for late-onset cancer (pinteraction = 0.01); comparing the highest PRS quartile with the
lowest, risk was 3.7-fold (95% CI: 3.28, 4.24) for early-onset and 2.9-fold (95% CI: 2.80,
3.04) for late-onset CRC. This association was strongest for those without a first-degree
family history of CRC (pinteraction = 5.61x10-5); comparing the highest with the lowest
quartiles in this group, risk was 4.3-fold (95% CI: 3.61, 5.01) for early-onset and 2.9-fold
(95% CI: 2.70, 3.00) for late-onset CRC. The replication cohort was consistent with these
findings.
Conclusions.
The cumulative burden of CRC-associated common genetic variants is more strongly
associated with early-onset than late-onset cancer, particularly in the absence of a CRC
family history. This may serve, with other risk factors, towards prioritizing younger
individuals for preventive interventions.
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Gut microbiome signature for colorectal cancer
Mingyang Song, MBBS, ScD

The gut microbiota (including bacteria, virus, fungi et al.) is considered a newly
discovered organ and has been implicated in numerous diseases, including colorectal
cancer (CRC). Increasing data indicate that changes in the intestinal microbiome may
represent a congregate mode of action through which environmental risk factors
initiate and promote CRC. This notion is biologically plausible because of the proximity
of the gut microbiota to the large intestine, the rapid and sustained responsiveness of
the gut microbiota to environmental exposures, and the pivotal role of the gut
microbes in host metabolism and immune function. Therefore, the gut microbiota
provides an attractive modifiable target to enhance the efficacy of primary CRC
prevention. Indeed, studies have uncovered the distinct compositions of the gut
microbiome between CRC cases and healthy controls, identified individual microbes
that are enriched and depleted in CRC, and demonstrated reasonable accuracy of
CRC-associated microbial signatures in distinguishing CRC from non-cancerous
controls. Moreover, there is evidence that changes in the gut microbiome occur early
in the colorectal carcinogenesis and predict risk of colorectal adenoma, the major
precursor lesion of CRC. Therefore, in addition to primary prevention, the gut
microbiome may provide promising non-invasive biomarkers for early detection of
CRC to improve the current screening strategies.
However, existing data are limited to cross-sectional analysis or short-term
interventional studies, posing challenges to disentangle whether changes in the gut
microbiome are a cause or consequence of disease and to determine any long-lasting
effect of the microbial alterations. Addressing this significant knowledge gap requires
prospective investigations with high-quality exposure data collected over the life
course and the microbial composition and function assessed well prior to disease
onset. In this talk, I will summarize the recent advances on the gut microbiome in
CRC, discuss the potential clinical implications for CRC prevention, and present our
ongoing work in integrating the gut microbiome into the large prospective Nurses’
Health Study II cohort.
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Artificial Intelligence—What’s Happening and How It Might Impact CRC Prevention
Sarah McGill, MD, MSc, University of North Carolina, Chapel Hill
Artificial intelligence, in particular deep learning, excels at the classification of imagery and has
the potential to revolutionize colonoscopy by aiding endoscopists in visual diagnosis of
pathology. Polyp or no polyp—AI can do that. Hyperplastic or adenoma—AI can do that, too.
Low-grade dysplasia or submucosal invasion of cancer—AI can probably do that, too.
Artificial intelligence is the ability of machines to learn and solve problems. Machine learning is
a form of artificial intelligence that allows machines to learn from data itself, and not from
explicit programming. Deep learning refers to a type of machine learning using convolutional
neural networks- networks of multiple layers, with weighted links between nodes, loosely
modelled after the network of neurons in the brain.
Computer-aided detection of colon polyps has been tested both in the endoscopy unit, in real
time, and on colonoscopy video, with promising results. A group from Shanghai (Wang et al.
Gut 2019) applied automated detection software that rang a bell and placed a hollow blue box
around the polyp on a monitor next to that of the colonoscopy video. In over 1000 patients
randomized to use of the detection software vs. standard care, automated detection was
associated with higher adenoma detection rate (0.29 vs. 0.20 in standard care group, p<.001).
Endoscopists are imperfect at recognizing subtle and flat polyps, but another important aspect
of detection is full mucosal inspection. Artificial intelligence could improve detection on this
front as well, alerting the endoscopist when significant surface area of the colonic mucosa was
not in fact inspected.
Artificial intelligence also differentiates between polyp types, called computer-aided diagnosis
(CADx).
For example, diminutive hyperplastic polyps in the rectosigmoid are not
precancerous, and leaving these in after confidently diagnosing their pathology visually can
improve efficiency and cost-efficiency of colonoscopy. Mori et al. (Annals Int Med 2018)
tested their CADx software based on endocytoscopy on diminutive polyps found in
consecutive colonoscopies and showed that the negative predictive value for adenomas in the
rectosigmoid rivalled that of expert endoscopists, with a much faster time to diagnosis. Other
CADx systems have been tested on video (Byrne et al. Gut 2019) and magnified images
(Chen et al. Gastroenterology 2018). As another example, AI could analyse and inform the
endoscopist when a polyp harbors deep submucosal invasion of cancer, in order to avoid
endoscopic resection and tattoo for surgery.
Lastly, artificial intelligence could be applied to non-invasive colorectal cancer screening
modalities. A machine learner could sift through medical records and find patients with a
family history of CRC, or new iron-deficiency anemia, to target for screening.
It could
evaluate mass spectrometry readouts of serum samples of patients in efforts to identify an
accurate, non-invasive CRC test.
Look out for the technology that is giving us driverless vehicles to come to a colorectal cancer
prevention program near you.
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A Centralized Mailed Program with Stepped Support and Adherence to
Colorectal Cancer Screening over 9 Years: A Randomized Controlled
Trial
Beverly B. Green MD, MPH
Background:
Higher long-term adherence to CRC screening would decrease CRC morbidity and
mortality. No prior trials testing interventions to increase screening have evaluated
outcomes beyond 3 years. Systems of Support to Increase Colorectal Cancer Screening
(SOS) is a randomized controlled trial comparing a centralized mailed fecal test and
stepped support program to usual care. The primary outcome is time in compliance with
CRC guidelines.
Methods:
SOS was implemented in a healthcare organization in Washington State. Between 2008
and 2018, 4653 individuals aged 50-74 were randomized to receive in years 1 and 2:
Usual care (Arm 1) or stepped intensity interventions: Mailed fecal tests with a
colonoscopy option (Arm 2); mailings plus brief telephone assistance (Arm 3); or mailings
and assistance plus navigation (Arm 4). In years 3–9, Arm 1 continued to receive UC.
Arms 2-4 participants were randomized to continued or stopped interventions.
We compared time in compliance with CRC screening over 9 years in Arm 1 (UC) versus
Arms 2-4 (Intervention). Screening tests contributed time based on national guidelines for
screening intervals (fecal tests annually, sigmoidoscopy 5-years, colonoscopy 10-years).
Results:
All participants contributed data, but were censored at disenrollment, death, age 76, or
CRC diagnosis. Compared with UC, Intervention participants had 19% more adjusted
covered time over 9 years 58.4% vs.69.4%, incidence rate ratio, 1.19; P <.001. Fecal
testing accounted for almost all additional covered-time. CRC screening increased over
time in both UC and Intervention, with annual rates significantly higher in Intervention.
Among those eligible over 9 years, 18.9% UC versus 11.2% intervention participants
completed no CRC screening tests (incidence ratio, 1.11; P <.001).
Conclusion:
In a healthcare organization with clinic-based activities to increase CRC screening, a
centralized program led to increased CRC screening adherence over 9 years.
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Quantitative FIT and CRC: Korea
Su Young Kim

Based on the cancer statistics for 2016, colorectal cancer (CRC) remains the second
most common cancer in Korea and its mortality remains high. Therefore, CRC is still a
heavy burden in Korea. Consequently, CRC screening and surveillance strategies should
be established.

In Korea, the quantitative fecal immunochemical test (FIT) is currently a key
component of the national CRC screening program. To increase the utility of FIT, some
issues need to be addressed. The first involves an increase in both FIT- and
colonoscopy-based interval cancers in Korea. The performance of FIT is both good and
bad. The good result is the gradual increase in the positive predictive value (PPV) of FIT
over time. However, there has also been a gradual increase in interval cancer after a
negative FIT. The second issue pertains to the low PPV and low quality of qualitative FIT.
Both qualitative and quantitative FIT have been used in Korea. In the qualitative test, a
red band on the test strip is judged positive. This is subjective and likely to be
overestimated. The quantitative test has several advantages: it is an automated process
that enables objective assessment, higher specificity, and quality control. The third issue
is that the participation rate in first FIT screening remains low. Over the last 5 years, the
participation rate in FIT screening increased from 27% in 2012 to 36% in 2016.

We have studied ways to improve the efficacy of FIT at the national level using data
from a register-based cohort study. We determined that the risk of CRC increases with
the fecal hemoglobin (fHb) level. Therefore, the development of CRC may differ with the
fHb concentration, even with a negative FIT. In another population-based cohort study,
we found that the FIT cut-off levels with the greatest accuracy differed by age and
gender. Therefore, to improve the performance of CRC screening, reference cut-offs of
FIT should be individualized by age and gender.
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Family history and CRC screening: the Canadian consensus
Jill Tinmouth
Highlights from the Leddin D, Lieberman DA, et.al., Clinical Practice Guideline on
Screening for Colorectal Cancer in Individuals With a Family History of Nonhereditary
Colorectal Cancer or Adenoma: The Canadian Association of Gastroenterology Banff
Consensus (Gastroenterology 2018) will be presented:
BACKGROUND & AIMS: A family history (FH) of colorectal cancer (CRC) increases the
risk of developing CRC. These consensus recommendations developed by the Canadian
Association of Gastroenterology and endorsed by the American Gastroenterological
Association, aim to provide guidance on screening these high-risk individuals.
METHODS: Multiple parallel systematic review streams, informed by 10 literature
searches, assembled evidence on 5 principal questions around the effect of an FH of CRC
or adenomas on the risk of CRC, the age to initiate screening, and the optimal tests and
testing intervals. The GRADE (Grading of Recommendation Assessment, Development
and Evaluation) approach was used to develop the recommendations.
RESULTS: Based on the evidence, the Consensus Group was able to strongly
recommend CRC screening for all individuals with an FH of CRC or documented
adenoma. However, because most of the evidence was very-low quality, the majority of
the remaining statements were conditional (“we suggest”). Colonoscopy is suggested
(recommended in individuals with ≥2 first-degree relatives [FDRs]), with fecal
immunochemical test as an alternative. The elevated risk associated with an FH of ≥1
FDRs with CRC or documented advanced adenoma suggests initiating screening at a
younger age (eg, 40–50 years or 10 years younger than age of diagnosis of FDR). In
addition, a shorter interval of every 5 years between screening tests was suggested for
individuals with ≥2 FDRs, and every 5–10 years for those with FH of 1 FDR with CRC or
documented advanced adenoma compared to average-risk individuals. Choosing
screening parameters for an individual patient should consider the age of the affected FDR
and local resources. It is suggested that individuals with an FH of ≥1 second-degree
relatives only, or of nonadvanced adenoma or polyp of unknown histology, be screened
according to average risk guidelines. CONCLUSIONS: The increased risk of CRC
associated with an FH of CRC or advanced adenoma warrants more intense screening for
CRC. Well-designed prospective studies are needed in order to make definitive evidencebased recommendations about the age to commence screening and appropriate interval
between screening tests.
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Familial Risk in those with an First Degree Relative with an
advanced adenoma
Jennifer Kolb
Advanced adenomas (AA) are traditionally defined as large (>10mm) tubular adenomas or
any adenoma with high grade dysplasia or villous histology. AAs confer an increased risk
of future colorectal neoplasia to the affected individual.
It is generally recognized that those with a family history of colorectal cancer (CRC) are at
a two-fold or higher risk of CRC or advanced neoplasia. Because of this, many countries
recommend initiating colon cancer screening earlier in this group. The United States (US)
guidelines recommend that individuals who have a first degree relative (FDR) with CRC
start screening at age 40, or 10 years prior to the age of the youngest affected relative
(whichever is earlier). The CRC risk for an individual with an FDR with an AA is less clear.
In 1996, the National Polyp Study investigators reported that siblings and parents of
patients with
adenomatous polyps are at increased risk for colorectal cancer, particularly if the adenoma
occurred under age 60, and recommended earlier screening in this group. A series of case
control studies reporting that individuals with adenomas (or AAs) were more likely to have
a FDR with CRC than those without adenomas seemed to support this recommendation.
A cross-sectional study of two large cohorts in Japan showed approximately a four-fold
increased risk of CRC in those with FDRs with adenomas, though self-reported family
history without verification may limit the validity of these results. A French case control
study showed that FDRs of those with large adenomas (advanced by size) were 2.3 times
more likely to develop a composite endpoint of CRC and large adenomas. More recently,
a nested case control study from Utah showed 1.7 times higher risk of CRC in those with
an FDR with a villous adenoma. Finally, a cross-sectional study from Hong Kong reported
that siblings of individuals with AAs had a 6-fold higher risk of having an AA than siblings
of those with a normal colonoscopy.
In light of this increased risk, the United States Multi Society Task Force (USMSTF) and
the National Comprehensive Cancer Network recommend earlier and more frequent
screening for those with one or more FDRs with an advanced adenoma (but no longer for
those with a non-advanced adenoma). Additionally, the USMSTF mentions that advanced
serrated polyps (sessile serrated polyps >10mm or with cytologic dysplasia, or traditional
serrated adenoma of any size) may confer a similar increased risk for FDRs as
conventional advanced adenomas. However, the recommendation to screen FDRs of
those with advanced serrated lesions earlier and more intensely was noted to be a
conditional recommendation based on weak evidence.
The CRC and AA risk to those with an FDR with an advanced adenoma appears to be
increased, but the exact magnitude of the risk remains unclear given the paucity of data.
The US and Canadian guidelines recommend earlier and more frequent screening for this
group, but it is not included in guidelines for most countries. More, and better, data is
needed to more clearly understand the risk to family members and to help guide screening
practices.
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Cost-effectiveness and national impact of initiating average-risk Colorectal Cancer
(CRC) Screening at age 45 instead of 50: Implications of the new American Cancer
Society (ACS) recommendation
Uri Ladabaum, Ajitha Mannalithara, Reinier Meester, Samir Gupta, Robert Schoen

Background: The ACS recently recommended initiating CRC screening at age 45 instead
of 50. Intense discussion has ensued regarding the balance between potential benefits,
public health trade-offs, and costs of initiating screening at younger ages.
Aims: To estimate the cost-effectiveness and national impact of beginning CRC screening
at 45 vs. 50 in the US, and to contrast the effect of allocating screening resources to
younger vs. currently unscreened older and higher-risk persons.
Methods: We recalibrated our validated decision analytic model of CRC screening to
account for recent increases in early-onset incidence (1.54-fold higher CRC incidence in
current 45-49 year-olds vs. our original calibration to 1990-1994 SEER data) and updated
costs to 2018 dollars for CMS (ages >=65) and commercial insurance (ages <65). We
estimated CRC cases and deaths averted, quality-adjusted life-years (QALYs) gained,
resources demand, and cost/QALY gained under multiple scenarios.
Cost-effectiveness: Earlier screening was cost-effective at a willingness to pay of
$50,000-100,000/QALY gained. Colonoscopy initiation at 45 vs. 50 in 1,000 persons
averted 4 CRCs and 2 CRC deaths, gained 14.4 discounted QALYs, required 758
additional lifetime colonoscopies, and cost $33,900/QALY gained. FIT initiation at age 45
vs. 50 in 1,000 persons averted 4 CRCs and 1 CRC death, gained 14.0 discounted
QALYs, required 267 additional colonoscopies and 3,242 additional FIT, and cost
$7,700/QALY gained.
Potential trade-offs: The incremental 758 lifetime colonoscopies required to screen 1,000
persons beginning at age 45 instead of at age 50 could be used to sustain screening
through age 75 in 231 currently unscreened 55-year-olds or 342 currently unscreened 65year-olds. These alternative allocations averted 13-14 CRC cases and 6-7 CRC deaths,
and resulted in net savings of $163,700-$445,800. Allocating colonoscopies to improve
follow-up rates after positive FIT also yielded substantially greater benefits than initiating
colonoscopy at 45.
National impact: Achieving 80% screening participation beginning at 50 could avert 2.6fold more CRC cases and 2.9-fold more CRC deaths, at approximately one third the
incremental cost, compared with shifting current age-specific screening participation rates
to 5 years earlier.
Sensitivity Analyses: Results were highly sensitive to CRC risk levels and costs, but not
to screening/surveillance stopping ages, or survival with CRC at ages 45-49. Initiating
colonoscopy screening at age 45 vs. 50 cost approximately $100,000/QALY gained in 4549 year-olds at approximately 1/2 of the average CRC risk in contemporary cohorts (e.g.
health-conscious, low-risk persons with good access to care who might self-select into
screening).
Conclusions: Initiating CRC screening at age 45 is cost-effective, but greater benefit at
lower cost could be achieved by increasing participation rates in currently unscreened
older persons.
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IARC - CANSCREEN5 initiative
Andre Carvalho, Partha Basu, Eric Lucas, Catherine Sauvaget, Muwonge Richard,
Rolando Herrero, Rengaswamy Sankaranarayanan
Cancer Screening in 5 Continents (CanScreen5) project of International Agency for
Research on Cancer (IARC) was created to uniformly collect, analyze, store and
disseminate information on the characteristics and performance of colorectal, breast
and cervical cancer screening programmes in different countries, with the core
objective of motivating and supporting the countries to collect and use cancer
screening data in a consistent manner on a regular basis using an effective
information system that will reflect data from the real world. A web-based open
access platform (http://canscreen5.iarc.fr) was designed to facilitate access and
interpretation of data from the screening programmes across the globe and allow
the programmes to compare their performance over time and with other similar
programmes. The project was designed to collect data from population-based
programmes, opportunistic programmes or pilot/demonstration projects, and
population surveys, and categorizes them according to the quality and the reliability
of the source.
We plan to launch the CanScreen5 platform officially by middle of 2019; initially the
data from the 28 European members states will be available (based on the 2nd
Report on Cancer Screening in the European Union, 2017). After the launch of the
platform, we will invite the representatives from the Ministry of Health, program
coordinators and researchers involved in managing and/or supervising cancer
screening programmes in different countries to collect and share qualitative and
quantitative information on their respective programmes.
Capacity building of service providers and programme managers in collecting good
quality data for better programme evaluation and quality improvement is a major
focus of CanScreen5. The new initiative will impress upon the programme
managers the value of monitoring and quality improvement of cancer screening
programmes and also support capacity building in this field. We expect this initiative
to impact the planning and quality of cancer screening programmes around the
world.
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