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Introduction

Abstract

Background and Aim: The coronavirus disease 2019 (COVID-19) global pandemic
has affected elective procedures, including colonoscopy, worldwide. Delayed colorec-
tal cancer surveillance may increase cancer risk. This study aimed to determine the
impact of COVID-19 on the proportion of surveillance colonoscopies booked and
completed and the extent to which that surveillance was delayed.

Methods: This was a retrospective analysis of colonoscopy data during the 3 months
(April-June 2020) when clinical services were most affected by COVID-19 in South
Australia compared to the same period in 2019. Data on colonoscopies and responses
to surveillance recall letters were reviewed to determine the numbers and proportions
of colonoscopies that were delayed.

Results: During 2020, the total number of colonoscopies decreased by 51.1%
(n = 569) compared to 2019 (n = 1164). In 2019, 45.5% (n = 530) of colonoscopies
were completed for surveillance, but this proportion decreased to 32.0% (n = 182)
during 2020, an overall decrease in the number of surveillance colonoscopies of
65.6%. Of surveillance colonoscopies that were due in 2020, 46.1% (134/291) were
delayed >6 months, a significant increase compared to 2019 (19.3%; 59/306,
P <0.001). A decrease in response to surveillance recall letters was only observed in
patients >75 years, with more nonresponders (51.6%) in 2020 compared to that
observed in 2019 (25.6%, P = 0.03).

Conclusions: Significant delays in surveillance colonoscopies occurred during the
COVID-19 pandemic in South Australia. These effects are likely to be in areas more
severely affected by the pandemic. Planning for post-COVID-19 colonoscopy capac-
ity is required to avoid cancer progression due to delays in surveillance
colonoscopies.

Not only does pandemic-related restrictions of health ser-
vices potentially affect average-risk populations, but it also

Coronavirus disease 2019 (COVID-19) is a serious infectious
disease that was declared a pandemic by the World Health Orga-
nization in March 2020." The COVID-19 pandemic has impacted
diagnostic procedures, including those used for cancer prevention
activities. Many countries ceased cancer screening activities dur-
ing the height of the pandemic, including the provision of fecal
immunochemical tests (FIT) used for colorectal cancer (CRC)
screening, as well as limiting the capacity for screening or diag-
nostic colonoscopy.”* Such changes have the potential to reduce
and delay CRC detection, increasing the proportion of later-stage
cancers diagnosed* and the overall incidence and mortality of
CRC.>®

affects those individuals at an increased risk for CRC, such as
those with a personal or family history of neoplasia. For these
individuals, regular surveillance colonoscopies, with evidence-
based interval timings, are recommended to reduce the risk for
developing CRC.” Endoscopic societies around the world
suggested limiting and postponing guideline-approved elective
procedures such as surveillance colonoscopy depending on local
pandemic restrictions and available resources.®” The Gastroenter-
ological Society of Australia suggested prioritizing emergency
and urgent colonoscopies, deferring elective colonoscopies, and
reviewing other indications on a case-by-case basis effective 26th
March 2020."° Within South Australia, a location with limited
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COVID-19 cases, this still resulted in over 3 months of limita-
tions in endoscopy services due to prioritization.

Limited colonoscopy capacity, as well as patient reluc-
tance to attend hospital, may lead to colonoscopies being del-
ayed. Delays in surveillance colonoscopies might increase the
progression of cancer in people at increased risk for CRC.'!
However, the effects of the COVID-19 pandemic on the timeli-
ness of surveillance colonoscopies and patient participation rates
are currently unknown in Australia.

It is important to understand what impact the pandemic
has had on the colonoscopy services and clinical care for patients
at higher risk of CRC as this will guide appropriate future strate-
gies. Therefore, this study aimed to determine the impact of
COVID-19 on the number of colonoscopies performed, the mag-
nitude of delay to surveillance colonoscopies, and whether the
pandemic altered patient response to a colonoscopy recall letter
in South Australia.

Methods

Study design, setting, and participants. This was a
retrospective analysis of surveillance data during the 3 months
(April-June 2020) when colonoscopy services were most
affected by COVID-19 in South Australia compared to the same
3 months in 2019 (before COVID-19). Data for the clinical colo-
noscopy audit were obtained from two hospitals of the Southern
Adelaide Local Health Network (SALHN): Flinders Medical
Centre (FMC), an acute care hospital, and Noarlunga Health Ser-
vice (NHS), a community-based hospital. These two centers
share the public colonoscopy workload in Southern Adelaide,
including surveillance colonoscopies on patients under the South-
ern Cooperative Program for the Prevention of Colorectal Cancer
(SCOOP)."?

Data on when surveillance colonoscopies were rec-
ommended, if and when such colonoscopies occurred, and
responses to letters to arrange the colonoscopy surveillance recall
were obtained from the SCOOP program clinical records.'”
SCOOP is a guidance-based, senior nurse-led hospital surveil-
lance program that coordinates surveillance colonoscopy for peo-
ple who are at elevated risk for CRC. The surveillance
colonoscopy interval is recommended based on the national
guidelines,” and patient colonoscopy details, along with the due
date (i.e. recall date) for the next surveillance colonoscopy, are
maintained within a centralized clinical database. Patients
(<75 years) are sent a colonoscopy recall letter up to 3 months
before the procedure is due. This letter requests that the patient
contact a SCOOP nurse for a health interview via telephone.
After the interview, the patient is booked for his or her colonos-
copy procedure. The process differs for patients >75 years as
current Australian guidelines suggest that once individuals reach
this age, ongoing surveillance colonoscopy may no longer be
appropriate. Therefore, for these patients, a letter is sent to the
individual and his or her general practitioner to consider whether
further surveillance colonoscopy is appropriate. After discussing
with their general practitioner, patients may choose to withdraw
from further participation by notifying their withdrawal.

All colonoscopies performed within the public hospitals of
the SALHN in the audit periods were included. Whether colonos-
copies due in the audit period in public hospitals of SALHN
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(FMC and NHS) occurred or not was determined to examine
potential delays in colonoscopies. If they did not occur when
due, the length of the delay was determined. Surveillance colo-
noscopies performed earlier than their due date because of a posi-
tive FIT result or symptoms were excluded from consideration.

The study was registered as a quality improvement project
with the Southern Adelaide Clinical Human Research Ethics
Committee (quality register ID 2116).

Assessment of outcomes. An assessment of all colonos-
copies completed during April, May, and June of 2019 and 2020
was undertaken, with a review of the number of colonoscopies
and the indications for each procedure. The data were extracted
from each hospital’s colonoscopy database. The indications were
categorized into the following groups: surveillance, positive
screening FIT, symptoms, abnormal abdominal radiology,
inflammatory bowel disease (IBD), and other indications. For
patients with multiple indications of colonoscopy, we considered
every indication as a stand-alone indication. The indications for
the colonoscopies were further divided into category 1 (urgent)
or category 2 “ready for care” based on an urgency triage model
practiced by the audited hospitals. Category 1 procedures aimed
to be completed within 30 days and included indications of posi-
tive screening FIT, alarming symptoms (iron deficiency anemia,
rectal bleeding, active diarrhea, and change in bowel habit),
abnormal abdominal radiology, and suspected active IBD
(assessment of disease activity or treatment response). Patients
who were scheduled for surveillance colonoscopies but presented
with alarming symptoms were treated as category 1 based on
urgency. Category 2 procedures aimed to be completed within
90 days and included mainly indications of surveillance (includ-
ing postcurative resection of CRC, personal history of adenoma,
and family history of CRC or IBD for >8 years [IBD CRC sur-
veillance]) but could also include some nonalarming symptoms
(chronic/persistent diarrhea and change in bowel habit). For indi-
viduals with multiple indications, the overall category was con-
sidered the most urgent.

A review of the data related to surveillance colonoscopies
was carried out using data extracted from the SCOOP clinical
database to assess whether surveillance colonoscopies were com-
pleted close to their recommended due date and to assess patient
responses to the recall letter. Surveillance colonoscopies that
were due during the audited months were assessed for the pro-
portions that were delayed in 2019 and 2020. Procedures were
defined as delayed if the colonoscopy was performed more than
3 months after the due date, based on national guideline,"® and
more than 6 months after the due date, based on literature.'!

To determine whether the pandemic altered the patient
response to a recall letter for surveillance colonoscopy, the pro-
portion (who were <75 years) that responded to the letter, and
the time taken to respond were compared before and during
COVID-19. The responses of the patients >75 years after they
had been sent a letter to consider the need for further surveillance
colonoscopy (as described above) were assessed to determine the
proportion requesting ongoing colonoscopy, and those who did
not respond to the letter, during 2019 and 2020.

Statistical analysis. The data were analyzed using State
16.0. The number of colonoscopies before and during the
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COVID-19 pandemic was compared by the site (FMC vs NHS)
and month (April vs May vs June). The chi-square (y°) and Fish-
er’s exact (when n < 10) tests were used to compare frequencies
and percentages between groups. The time taken to respond to
the colonoscopy recall letter was expressed as median and inter-
quartile range (IQR), with results compared with Mann—Whitney
test. A P value less than 0.05 was considered statistically
significant.

Results

Number of colonoscopies before and during the
pandemic. During the audited period in 2020, the total num-
ber of colonoscopies completed decreased by 51.1% (n = 569)
compared to the same months in 2019 (n = 1164), with the
greatest decrease of 88% observed in April 2020. As shown in
Figure 1, there was a complete shutdown of colonoscopies in
NHS in April of 2020, but colonoscopies resumed at reduced
numbers in May 2020. FMC continued functioning at reduced
numbers throughout the pandemic.

Proportion of colonoscopy indications before and
during the pandemic. The recorded indications for the
completed colonoscopies are shown in Table 1. Overall, in 2019,
45.5% (n = 530/1164) of the colonoscopies had an indication
suggestive of surveillance. This proportion of colonoscopies
completed for surveillance indications decreased to 32.0%
(n = 182/569) in 2020, resulting in an overall decrease of 65.7%
in the number of completed colonoscopies with surveillance as
an indication (P < 0.001).

The changes between the months can be seen in Table 1.
Compared to April 2019, the proportion of surveillance colonos-
copies decreased, while colonoscopies performed for symptoms
or due to abnormal abdominal radiology increased in the month

FMC (Acute Care Hospital)
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of April in the COVID-19 period (April 2020) (P < 0.05). The
proportion of colonoscopies performed for a positive FIT, IBD
assessments, or symptoms did not vary before and during the
pandemic (P > 0.05) except a slight proportional increase in FIT
positive tests in the month of May during the pandemic
(P =0.003).

Urgent and nonurgent colonoscopies before and
during the pandemic. The proportion of urgent colonosco-
pies increased from 71.2% (828/1163) in 2019 to 78.2%
(445/569) in 2020, accompanied by a significant decrease in the
number of nonurgent colonoscopies completed from 335 to 124
(63.0% reduction, P = 0.002). Even though the total number of
completed nonurgent colonoscopies significantly decreased dur-
ing the pandemic, this increased from 4 in April to 35 in May
and had reached 73% (n = 85) of the average 2019 capacity by
June (Fig. 2).

Proportion of delayed surveillance colonoscopies
before and during the pandemic. There were 597 sur-
veillance colonoscopies due during the audited period, including
22.6% that had been recalled after a 3-year surveillance
(n = 135) and 36.5% that had been recalled after a 5-year interval
(n = 218). As the due dates are previously determined up to
5 years based on previous colonoscopy pathology outcomes, the
total numbers of colonoscopies due were similar in 2019
(n = 306) and 2020 (n = 291). Of these, the number of surveil-
lance colonoscopies that were due but had not been completed
with 3 months of this due date increased from 52.9% (162/306)
in 2019 to 68.0% (198/291) in 2020 (P < 0.001), and the number
of surveillance colonoscopies that had not been completed within
6 months of the due date increased from 19.3% (59/306) in 2019
to 46.1% (134/291) in 2020 (P < 0.001). During the COVID-19
period, the percentage of surveillance colonoscopies delayed by

NHS (Community Hospital)
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Figure 1 Number of colonoscopies performed in April, May, and June of 2019 and 2020 in Flinders Medical Centre and Noarlunga Health Service.
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Category 1 (Urgent) Colonoscopy
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Category 2 (Non-urgent Colonoscopy)

April May June
2019

April May June
2020

Figure 2 Urgent and nonurgent colonoscopies before and during the coronavirus disease 2019 pandemic.

had an increase in their nonresponse rate to a letter from the
SCOOP program, the majority of patients (and who are
<75 years) did not significantly change their booking behavior.
This could be because, as part of the SCOOP program, the visits
to the hospital associated with the booking are limited; the
patient does not need to attend a precolonoscopy appointment,
and interviews are conducted via telephone. In addition, the
patient may be less fearful of booking a colonoscopy for
3 months in the future, thinking that the spread of COVID-19
may be reduced by then.

The majority of the colonoscopies performed during the
pandemic was for symptoms and positive FIT results, both reg-
arded as urgent indications. Surveillance procedures were dispro-
portionately affected by reduced service delivery. Although
colonoscopy is an aerosol-generating procedure, and attending
health-care facilities for the colonoscopy procedure increases the
potential for COVID-19 transmission,”” urgent colonoscopies
were still performed in SALHN hospitals during the pandemic in
order to not compromise patient care and with the knowledge of
a very limited pandemic in South Australia. Some surveillance
was still performed, for instance, following a recent past cancer
diagnosis and particularly after colonoscopy removal of advanced
neoplasia. A model such as SCOOP stratifies increased risk

through a database of past findings, with the most recent findings
of either cancer or advanced neoplasia'>*' being most relevant
to the next procedure due. This model can be adapted to coun-
tries affected to a greater extent by the pandemic to ensure that
those at greatest risk are serviced within a limited capacity.

Our study showed a higher number of delayed surveillance
colonoscopies during the pandemic. In the pre-COVID-19
period, the usual proportions of colonoscopies completed for sur-
veillance were about half of all colonoscopy procedures. In the
SCOOP program, as more people are identified at elevated risk
(either from a family or personal history of CRC and current ade-
noma), more people are going to need ongoing surveillance colo-
noscopy. Therefore, even without colonoscopy restrictions,
strategies are needed to reduce the number of surveillance colo-
noscopies and prioritize urgent colonoscopies. Tinmouth et al.*
suggested redirecting the lower-risk surveillance colonoscopies
to FIT as a strategy to reduce colonoscopy backlog. FIT between
colonoscopy has been found to be effective in detecting
advanced colorectal lesions between colonoscopies.”® Within the
audited period of the current study, just over one-third of patients
scheduled for surveillance colonoscopy were considered to be at
the lowest risk as they had been given a 5-year interval. These
patients could be redirected to FIT, helping to reduce the burden

Table 2 Comparison of delayed surveillance colonoscopy in the before and during coronavirus disease 2019 (COVID-19) periods

3-month delay

6-month delay

Months Before COVID-19 (n, %) During COVID-19 (n, %) Pvalue’ Before-COVID-19 (n, %) During COVID-19 (n, %) P value®
April 43 (55.0) 59 (86.8) <0.001 13 (16.7) 35 (51.5) <0.001
May 52 (42.3) 71 (62.8) 0.002 21(17.1) 48 (42.5) <0.001
June 67 (63.8) 68 (61.8) 0.763 25 (23.8) 51 (46.4) 0.001

"Pearson chi-square test.
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Figure 3 Reasons for withdrawing from the Southern Cooperative
Program for the Prevention of Colorectal Cancer program and having
no further surveillance colonoscopies after age 75years. o,
2019; m, 2020.

on the limited resources. A detailed and individualized risk
assessment strategy to determine which patients can safely
undergo less frequent colonoscopies is required.

Delays in surveillance colonoscopy were observed at both
short and long surveillance intervals, although the majority of the
patients with delayed colonoscopy had a 3- or 5-year interval.
Previous studies have shown that delays in screening, diagnostic,
and surveillance colonoscopies increase the risk for CRC pro-
gression and mortality.“’27 The literature shows that delays of
6 months and above are associated with later-stage CRC when
screening with FIT.'' Most of the patients in the study period
had a less than 6-month delay and may not pose a problem for
disease progression. However, long-term follow-up is required to
observe the colonoscopy outcomes of these patients. Surveillance
colonoscopies are prevention strategies with proven effectiveness
in preventing CRC progression and improving cancer survival in
elevated risk patients.”® Thus, planning for post-COVID-19 sur-
veillance colonoscopy triage and capacity is required to avoid
cancer progression in elevated-risk patients due to delays in sur-
veillance colonoscopies.

The study has the following limitations. First, the study
focused on numbers and indications of colonoscopies rather than
pathology outcomes and ways to catch up. The audit period was
not long enough, and case numbers are insufficient to assess any
increase in the stage of neoplasia at diagnosis in those patients
with delayed surveillance colonoscopies. Second, the audit was
conducted in hospitals with an organized surveillance program,
which limits the generalizability of the data on the patient
responses to being recalled for surveillance colonoscopy.

Conclusions

Significant reductions and delays in surveillance colonoscopies
were seen during the COVID-19 pandemic in South Australia
despite a very limited pandemic in this geographic location. This
occurred due to a reduction in the total number of nonurgent pro-
cedures rather than patient reluctance to undergo their procedure.
These effects are likely to be much larger in areas significantly
affected by the pandemic. Thus, planning for post-COVID-19
colonoscopy triage and capacity is required to avoid cancer

COVID-19 and surveillance colonoscopies

progression in elevated-risk patients due to delays in surveillance
colonoscopies.

Acknowledgments

We thank the participants of the SCOOP program, patients in the
SALHN public hospitals; SCOOP nurses, and all clinicians who par-
ticipated in the CRC surveillance process. We thank Rebecca Cole
for assisting with data extraction and interpretation of the colonos-
copy booking lists. We thank the National Demonstration Hospitals
Program Phase 3, Cancer Council SA’s Beat Cancer Project on
behalf of its donors, and the State Government of South Australia
through the Department of Health together with the support of the
Flinders Medical Centre Foundation, its donors, and partners.

Author contributions

Molla M Wassie, Charles Cock, Graeme P Young, and Erin L
Symonds designed the study. Molla M Wassie and Erin L Symonds
performed the analysis and drafted the manuscript. Erin L Symonds
oversaw the study conduct and critically reviewed the manuscript.
Madelyn Agaciak contributed to the data analysis. Charles Cock,
Graeme P Young, Madelyn Agaciak, and Peter Bampton contrib-
uted to interpretation of results and reviewed the manuscript. All
authors approved the final manuscript.

References

1 WHO Director-General’s Opening Remarks at the Media Briefing on

COVID-19. [Press release]. 2020.

Maida M, Sferrazza S, Savarino E et al. Impact of the COVID-19

pandemic on Gastroenterology Divisions in Italy: A national survey.

Dig. Liver Dis. 2020; 52: 808-15.

Forbes N, Smith ZL, Spitzer RL et al. Changes in gastroenterology

and endoscopy practices in response to the coronavirus disease 2019

pandemic: results from a North American survey. Gastroenterology.

2020; 159: 772-4.e13.

4 Rutter MD, Brookes M, Lee TJ, Rogers P, Sharp L. Impact of the
COVID-19 pandemic on UK endoscopic activity and cancer detection:
a National Endoscopy Database Analysis. Gut. 2020; 70: 537-43.

5 Zauber AG, Lansdorp-Vogelaar I, Knudsen AB, Wilschut J, van
Ballegooijen M, Kuntz KM. Evaluating test strategies for colorectal
cancer screening: a decision analysis for the U.S. Preventive Services
Task Force. Ann Intern Med. 2008; 149: 659—-69.

6 Gini A, Jansen EEL, Zielonke N et al. Impact of colorectal cancer
screening on cancer-specific mortality in Europe: a systematic review.
Eur J Cancer. 2020; 127: 224-35.

7 Surveillance Colonoscopy Guidelines Working Party. Clinical Prac-

tice Guidelines for Surveillance Colonoscopy. [Internet]. Sydney:

Cancer Council Australia, 2018. Available from URL: https://wiki.

cancer.org.au/australiawiki/index.php?oldid=213462.

Gralnek IM, Hassan C, Beilenhoff U et al. ESGE and ESGENA posi-

tion statement on gastrointestinal endoscopy and the COVID-19 pan-

demic. Endoscopy. 2020; 52: 483-90.

9 Lui RN, Wong SH, Sanchez-Luna SA et al. Overview of guidance
for endoscopy during the coronavirus disease 2019 pandemic.
J. Gastroenterol. Hepatol. 2020; 35: 749-59.

10 Guide for Triage of Endoscopic Procedures During the Covid-19 Pan-
demic [press release]. 2020.

11 Lee Y-C, Fann JC-Y, Chiang T-H et al. Time to colonoscopy and

risk of colorectal cancer in patients with positive results from fecal

[\

(98]

oo

JGH Open: An open access journal of gastroenterology and hepatology 5 (2021) 486-492 491
© 2021 The Authors. JGH Open published by Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd.


https://wiki.cancer.org.au/australiawiki/index.php?oldid=213462
https://wiki.cancer.org.au/australiawiki/index.php?oldid=213462

COVID-19 and surveillance colonoscopies

13

14

15

17

18

19

20

21

492

immunochemical tests.
1332-40.e3.

Symonds EL, Simpson K, Coats M et al. A nurse-led model at public
academic hospitals maintains high adherence to colorectal cancer sur-
veillance guidelines. Med. J. Aust. 2018; 208: 492—6.

Colonoscopy Urgency Categorisation and Surveillance Timing Policy
Guideline. In: Department for Health and Ageing SA Health, Govern-
ment of South Australia; 2014. p. 1-15.

Issaka RB, Somsouk M. Colorectal cancer screening and prevention
in the COVID-19 Era. JAMA Health Forum. 2020; 1: e200588-¢.
Kaufman HW, Chen Z, Niles J, Fesko Y. Changes in the number of
US patients with newly identified cancer before and during the coro-
navirus disease 2019 (COVID-19) pandemic. JAMA Netw Open.
2020; 3: €2017267.

Is a delayed cancer diagnosis a consequence of COVID-19? Hearing
before the PURSUIT (2020).

Boyle LI, Boyle A, Jay S, Marnewick J. COVID-19 lockdown impact
on common general surgical acute presentations to a regional centre
in New Zealand. N. Z. Med. J. 2020; 133: 96-105.

McLean RC, Young J, Musbahi A et al. A single-centre observational
cohort study to evaluate volume and severity of emergency general
surgery admissions during the COVID-19 pandemic: Is there a "lock-
down" effect? Int J Surg. 2020; 83: 259-66.

Hartnett KPK-PA, DeVies J et al. Impact of the COVID-19 Pandemic
on Emergency Department visits—United States, Januaryl, 2019-
May 30, 2020. Morb Mortal Wkly Rep. 2020; 69: 699-704.

Soetikno R, Teoh AYB, Kaltenbach T er al. Considerations in per-
forming endoscopy during the COVID-19 pandemic. Gastrointest.
Endosc. 2020; 92: 176-83.

He T, Maclsaac MB, Hume SJ, Thompson AJ, Schulberg JD.
COVID-19 and its impact on endoscopy services: what is the thresh-
old for missed malignant diagnosis? Gut. 2020. https://doi.org/10.
1136/gutjnl-2020-322769.

Clin Gastroenterol Hepatol. 2019; 17:

22

23

24

25

26

27

28

MM Wassie et al.

Tinmouth J, Dong S, Stogios C, Rabeneck L, Rey M, Dubé C. Esti-
mating the backlog of colonoscopy due to COVID-19 and comparing
strategies to recover in Ontario, Canada. Gastroenterology. 2020.
https://doi.org/10.1053/j.gastro.2020.11.048.

Lane JM, Chow E, Young GP et al. Interval fecal immunochemical
testing in a colonoscopic surveillance program speeds detection of
colorectal neoplasia. Gastroenterology. 2010; 139: 1918-26.
Pita-Fernandez S, Gonzdlez-Séez L, Lopez-Calvifio B et al. Effect of
diagnostic delay on survival in patients with colorectal cancer: a retro-
spective cohort study. BMC Cancer. 2016; 16: 664.

Pruitt SL, Harzke AJ, Davidson NO, Schootman M. Do diagnostic
and treatment delays for colorectal cancer increase risk of death?
Cancer Causes Control. 2013; 24: 961-77.

Jullumstrg E, Lydersen S, Mgller B, Dahl O, Edna TH. Duration of
symptoms, stage at diagnosis and relative survival in colon and rectal
cancer. Eur J Cancer. 2009; 45: 2383-90.

Corley DA, Jensen CD, Quinn VP et al. Association between
time to colonoscopy after a positive fecal test result and risk of
colorectal cancer and cancer stage at diagnosis. JAMA. 2017;
317: 1631-41.

Atkin W, Wooldrage K, Brenner A et al. Adenoma surveillance and
colorectal cancer incidence: a retrospective, multicentre, cohort study.
Lancet Oncol. 2017; 18: 823-34.

Supporting information

Additional supporting information may be found in the online
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Table S1 Characteristics of surveillance colonoscopy delay by
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