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Abstract

BACKGROUND

Since its complete roll-out in 2009, the French colorectal cancer screening program
(CRCSP) experienced 3 major constraints [use of a less efficient Guaiac-test (gFOBT),
stopping the supply of Fecal-Immunochemical-Test kits (FIT), and suspension of the

program due to the coronavirus disease 2019 (COVID-19)] affecting its effectiveness.

AIM
To describe the impact of the constraints in terms of changes in the quality of screening-

colonoscopy (Quali-Colo).

METHODS

This retrospective cohort study included screening-colonoscopies performed by the
gastroenterologists between Jan-2010 and Dec-2020 in people aged 50-74 Living in Ile-
de-France (France). The changes in Quali-colo (Proportion of colonoscopies performed
beyond 7 mo (Colo_7 mo), Frequency of serious adverse events (SAE) and Colonoscopy
detection rate) were described in a cohort of Gastroenterologists who performed at least
one colonoscopy over each of the four periods defined according to the chronology of
the constraints [gFOBT: Normal progress of the CRCSP using Gfobt (2010-2014); FIT:
Normal progress of the CRCSP using FIT (2015-2018); STOP-FIT: Year (2019) during
which the CRCSP experienced the cessation of the supply of test kits; COVID: Program
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suspension due to the COVID-19 health crisis (2020)]. The link between each dependent
variable (Colo_7 mo; SAE Occurrence, Neoplasm detection rate) and the predictive

factors was analyzed in a two-level multivariate hierarchical model.

RESULTS

The 533 gastroenterologists (cohort) achieved 21509 screening colonoscopies over
gFOBT period, 38352 over FIT, 7342 over STOP-FIT and 7995 over COVID period. The
frequency of SAE did not change between periods (gFOBT: 0.3%; FIT: 0.3%; STOP-FIT:
0.3%; and COVID: 0.2%; P = 0.10). The risk of Colo_7 mo doubled between FIT
[adjusted odds ratio (aOR): 1.2 (1.1; 1.2)] and STOP-FIT [aOR: 2.4 (2.1; 2.6)]; then,
decreased by 40% between STOP-FIT and COVID [aOR: 2.0 (1.8; 2.2)]. Regardless the
period, this Colo_7 mo's risk was twice as high for screening colonoscopy performed in
a public hospital [aOR: 2.1 (1.3; 3.6)] compared to screening-colonoscopy performed in a
private clinic. The neoplasm detection, which increased by 60% between gFOBT and
FIT [aOR: 1.6 (1.5; 1.7)], decreased by 40% between FIT and COVID [aOR: 1.1 (1.0; 1.3)].

CONCLUSION

The constraints likely affected the time-to-colonoscopy as well as the colonoscopy
detection rate without impacting the SAE’s occurrence, highlighting the need for a
respectable reference time-to-colonoscopy in CRCSP.
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Core Tip: The study showed that the detection rate of colonoscopy has dropped

significantly in France during the years 2019 and 2020, probably due to the coronavirus
disease health crisis. The risk of a long delay (> 7 mo) in performing the colonoscopy
was twice as high in a public hospital compared to colonoscopies performed in a
private endoscopy practice. The constraints likely affected the time to colonoscopy as
well as the colonoscopy detection rate without impacting the occurrence of serious

adverse events.

EITRODUCTION

The impact of the Screening program on controlling the colorectal cancer (CRC)
morbidity and mortality has been widely proved(-l. But since its complete roll-out in
France in 2009, the population-based colorectal cancer screening program (CRCSP) has
continued to face constraints affecting its effectiveness. Despite the existence of the fecal
immunochemical test (FIT) in certain European programs (i.e., Italy, Czech Republic)
when the program roll-out was completed in Francel®, the health authority chose the
Guaiac Hemoccult II test® (gFOBT). It later turned out that gFOBT only identified 50%
of colorectal cancer (CRC) lesions and a third of adenomasl¢l, which led some GPs to be
wary of it, at the risk of seeing some of their patients fall through the cracksl®7].

To consider this first constraint induced using a low sensitivity/specificity screenin
test, the health authority decided to replace gFOBT in 2015, with the FIT (Threshold set
at 150 ng hemoglobin/mL of stool, “Institut National du Cancer”, www.e-cancer.fr).
While admitting an improvement in participation with FIT compared to gFOBT, most
studies published in France have confirmed the high sensitivity (detection of advanced
adenomas and CRC) of FIT and its better acceptability by the population and GPsl5-12l.
This performance of the FIT inevitably leads to an increase in colonoscopy requests in
the screened population and subsequently to an extension of the time to colonoscopy

after the positive FIT result(’3l. However, these analyses of the time to colonoscopy only
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considered the characteristics of the target population without any adjustment to the
characteristics of the colonoscopy supply.

On April 25, 2018, the Paris Administrative Court cancelled during an appeal session,
the contract concluded in 2014 between the Health Insurance Agency and the Cerba-
Daklapack® consortium (www.slbc.fr). This contract, which related to the supply of
screening test kits and the laboratory analysis of the tests carried out, had thus been
canceled only three years after the introduction of the FIT in CRCSP. This legal and
administrative confusion led to a market shutdown between March and September
2019. In the Ile-de-France (IDF) region, this shutdown led to a drastic decrease in the
number of tests carried out in 2019, compared to forecasts (annual actiyity report 2019).

Only a few months after the resumption of the test kits’ market, the World Health
Organization (WHO) announced the pandemic of COVID-19(14. This pandemic
constraint required a relocation of health care resources to control this global health

isis. Screening programs, in particular the CRCSP, were suspended in many countries.
The aim of this study was to describe the impact of the constraints listed above in terms
of changes to the quality of screening colonoscopies (Quali-colo) in a cohort of
gastroenterologists (GEs) practicing in IDF.

MATERIALS AND METHODS

This retrospective cohort study included all screening colonoscopies, performed
between 01611/2[]10 and 31/12/2020 by GEs in the IDF region and collected by the
eight sites (Paris, Seine-et-Marne, Yvelines, Essonne, Haut-de-Seine, Seine-Saint-Denis,
Val-de-Marne and Val-d'Oise) of the IDF CRCSP Coordination Centre (CRCDC-IDF).
These screening colonoscopies were performed following a positive screening test in
people aged 50-74, living in IDF, France.

Considering the chronology of the constraints in the CRCSP, four periods for carrying
out the colonoscopy were distinguished (Figure 1). The first period (gFOBT)
corresponded to the five years (2010-2014) of normal progress of the CRCSP using
gFOBT. The second period (FIT) corresponded to the four years (2015-2018) of normal
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progress of the CRCSP using FIT. The third (FIT-STOP) corresponded to the year (2019)
during which the CRCSP experienced the cessation of the supply of test kits and the
fourth (COVID) corresponded to the program suspension due to the COVID-19 health
crisis (2020).

The supply of screening colonoscopy was described by the number and type of
practice of GEs practicing in IDF and having performed a screening colonoscopy in a
person living in IDF. The Quali-colo was described in terms of time to colonoscopy,
yield of colonoscopy and frequency of undesirable events (incidents/accidents,
incomplete colonoscopy, refusal of 2nd colonoscopy).

Descriptive and evolutive analyses (supply and Quali-colo) were carried out between
the periods (gFOBT, FIT, FIT-STOP, and COVID). These changes were first described
according to the characteristics of the GEs who performed the screening colonoscopies.
Secondly, the impact of constraints was described in terms of changes in Quali-colo
indicators between the four periods, in a cohort of GEs (Cohort-GE) who performed at

least one colonoscopy in each of the four periods.

Screening organization and study data collection

The National Council of the Order of Physicians (Research and Statistics Study
Department) provided the medical demographic data. Screening data wege extracted
from CRCDC-IDF departmental databases. Over the study period, the CRCSP
campaigns were organized following the CRCSP specifications!'>19l. As a preliminary to
each campaign in each study department, an update of the files of eligible people was
made after the transmission of individual data by the partners (Health Insurance plans,
Medical Information Services of hospitals, Pathologists, GEs, Surgeons, GPs, patients).
Anyone who had a screening test did not need a screening colonoscopy if the test result
was negative. In case of a positive test result, the person was subsequently invited five
years after a normal colonoscopy or excluded from the CRCSP after a positive

colonoscopy result (polyp or CRC).
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Definition of variables

The screening colonoscopy (complete or incomplete) was considered completed only if
the result was provided with or without a completion date. When the completion date
was provided, the time to screening colonoscopy was expressed as the number of
months between the date of completion of the screening test and the date of completion
of the colonoscopy. In the cases where several colonoscopies were carried out to
investigate the same positive test, the time to screening colonoscopy was that related to
the first colonoscopy. The proportion of screening colonoscopies with an abnormally
long time to access colonoscopy (Long-delay-colo) was estimated by the frequency of
colonoscopies performed beyond a 7-mo delay among the screening colonoscopies for
which the completion date was provided. This delay threshold considers the fact that
there is a risk of colorectal cancer increased by about 40% for any colonoscopy
performed after a waiting period of 7-12 mol7].

The screening colonoscopy was complete when the colon was examined until
crossing the Bauhin valve. The reasons for an incomplete colonoscopy were: Insufficient
preparation, Anatomical (dolichocolon, Presence of an obstructive lesion requiring a
second colonoscopy or surgery). The accidents related to screening colonoscopy were:
exterior hemorrhage with or without transfusion, perforation, death. Incidents related
to anesthesia or general condition (cardiorespiratory disorders) were distinguished
from those related to endoscopy (i.e., difficulty crossing a cul-de-sac, placement of clips
to stop bleeding after a polypectomy). The proportion of serious adverse events (SAEs)
was estimated by the frequency of screening colonoscopies during which an
incident/accident was notified.

The screening colonoscopy was classified as positive when a neoplasm
(Polyp/adenoma/CRC) was discovered, negative if ngt. The screening colonoscopy
detection rate (yield of colonoscopy) was estimated by the proportion (ﬁ positive
colonoscopies among the screening colonoscopies performed. The CRC and
polyps/adenomas diagnoses were those coded C18-C20 and D12 according to the 10t
version of the WHO International Classification of Diseases (ICD10)[*8l. The CRC was
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considered “seen at colonoscopy” when an ulcerative-budding/ulcerative-necrotizing
lesion was described by the GE. The high-risk polyps were adenatous or scalloped
polyps with a diameter of > 10 mm (except hyperplastic polyps), high-grade dysplasia
adenomas, villous or tubulo-villous adenomas. The TNM classification(1?! has been used
to define a CRC severity. Any CRC = T3 (subserous invaded) or = N1 (at least one
regional node invaded) or M1 (with metastasis) was considered severe CRC.

For each GE practicing in IDF region, having performed at least one screening
colonoscopy, the factors studied were: (1) The existence of a gastroenterology
consultation carried out before the screening colonoscopy completion date; (2) the
annual number of screening colonoscopy performed (1, 2-30, 31-100, and > 100
colonoscopies); (3) the place of performance of the screening colonoscopy (1-Private
clinic in the IDF; 2-Private hospitals in the IDF; 3-Public hospital in the IDF including:
The Public Assistance of Paris hospitals ~APHP-, Other public hospitals in the IDF
including army hospitals and municipal health centers). The colonoscopies performed
by GEs practicing in > 2 locations, the locations of which had not been specified (n = 2),
were attributed to the locations most frequented by these GEs over the period.
Similarly, Colo for which the location was specified but for which the GEs were not
specified (n = 6), were attributed to the GEs who performed the greatest number of
colonoscopies on the location and over the period. Colo performed in a country other
than France were classified as “Place Unspecified”. Colonoscopies performed in another
France region were classified “Outside-IDF”; (4) the annual number of colonoscopy
locations (1 location, > 2 locations); (5) the density of GEs in the municipality where the
GE performed the screening colonoscopy. The density (D) of GEs was estimated as
number of GEs/100000 inhabitants. Each colonoscopy year, with reference to a regional
average density (M) and standard deviation (SD). Low density of GE was: D < M-SD,
average-density of GE was: D in M + SD, high density of GE was: D > M + SD; (6) the
seniority of the GE (for any year “A”, the GE having no screening colonoscopy in the
years prior to “A” was considered a new GE); (7) the residence of the CRCSP target

patient treated by the GE (1-the Colonoscopy’s supply municipality, 2-other
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municipality in the ColQnoscopy’s supply department, 3-other IDF departments). As a
reminder, in 2018, The National Institute of Statistics and Economic Studies (INSEE)
counted 1267 municipalities in IDF in addition to the city of Paris; and (8) the age of the
CRCSP target patient treated by the GE (50-54, 55-59, 60-64, 65-69, and = 70 years).

Statistical analysis

The proportions (Colo performed within one month or after a waiting delay > 7 mo,
incomplete and redone Colo, incidents/accidents, positive Colo, high_risk_polyp, CRC
seen at Colo, CRC with provided status, severe CRC) were described and compared
between periods (gFOBT, FIT, FIT-STOP, and COVID) by the Pearson’ Chi-2 test. In the
strata defined according to the characteristics of the cohort-GE, the time to perform the
screening colonoscopy (in months) was analyzed in terms of average and confidence
interval (CI) then, an analysis of variance (ANOVA on repeated measures) was used to
compare the average delays between periods (gFOBT, FIT, FIT-STOP vs COVID). In the
strata defined according to the characteristics of the cohort-GE, the proportions
(colonoscopies performed after > 7 mo delay, proportion of SAEs, yield of screening
colonoscopy) were compared between periods (gFOBT, FIT, FIT-STOP vs COVID) by
Cochran’s Q test.

The link between each dependent variable (binary variables 0/1: Long-delay-colo;
SAEs, Yield of screening colonoscopy) and the predictive factors (annual number of
screening colonoscopy performed, Place of performance of the screening colonoscopy,
Annual number of colonoscopy locations, Density of GE, Residence of the patient, Age
of the patient) was analyzed in a multivariate and two levels (colonoscopy and GE)
hierarchical regression mgodel. The generalized linear model (family: Bernoulli, link:
Logit) with mixed effect was preferred. This multivariate analﬁis was performed using
a model with all covariates regardless of their relationship in univariate analysis. In
addition, a strong correlation existed between several covariates (i.e., annual number of
screening colonoscopy and Place of performance, Annual number of screening

colonoscopy and Municipal density of GEs, Annual number of screening colonoscopy
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and Period), the model was extended to these terms of interaction between covariates.

Only the significant interaction terms (P < 0.05 in univariate analysis) were kept in the
final model evaluated by the likelihood ratio test. A bjomedical statistician performed
the statistical review. All the analyses were carried out at the 5% threshold with version

13 of the STATA software (College Station, TX, United States).

Regulatory issues

Before analysis, all data were anonymized. The screening database had a favourable
opinion from the institution that oversees the ethics of data collection (“Commission
nationale de l'informatique et des libertés”: CNIL)20. According to the current French
legislation, a study that does not change the care of patients did not require the opinion

of the Clinical Research Centre’s Ethics Committee.

RESULTS

Descriptive and evolutive analyses

Out of a total of 1267 municipalities listed in the IDF region, only 155 municipalities had
at least one GE in 2010. This number of municipalities having at least one GE falling
from 155 in 2010 to 142 in 2020. In the municipalities having at least one GE, the average
annual density of GEs fluctuated between a minimum of 6.3 (in 2014) and a maximum
of 6.5 GE/100000 inhabitants over the study period (Table 1).

The gap between the number of GEs registered in the medical demographic database
and the number of GEs having performed at least one screening colonoscopy, increased
from 134 in 2010 (761 registered vs 627 having performed = 1 screening colonoscopy), to
206 in 2015 (776 vs 570) before being reduced to 123 in 2019 (798 vs 675). The proportion
of GEs performing screening colonoscopies at two or more locations varied from 20.6%
in 2010 to 13.9% in 2015, then 21.8% in 2019. The proportion of new GEs decreased from
12.6% in 2011 to 7.7% in 2015, then an increase to 13.5% in 2016 and a further decreased

to 4.7% in 2019. In 2016, a total of 727 GEs performed at least one colonoscopy, among
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them, 97 GE performed only one screening colonoscopy and 8 GEs exceeded an annual
number of 100 screening colonoscopies (Table 1).

In 2011, in a total of 6428 colonoscopies performed in IDF, the proportion of
colonoscopies performed by new GEs was 2.0%, the proportion of colonoscopies
performed in a municipality with a high density of GEs was 62.2%, the proportion of
colonoscopies performed in a public hospital was 12.5%. In 2016, 1041 screening
colonoscopies were performed by the GEs having an annual volume of > 100 screening
colonoscopy and 9148 (58.9%) screening colonoscopy were performed by the GEs
having an annual volume of 30-100 screening colonoscopies. Compared to 2010 (1.7%),
the proportion of screening colonoscopies performed outside the IDF region was
significantly higher in 2020 (2.5%; P < 0.0001). Similarly, compared to 2019 (16.8%), the
proportion of screening colonoscopies performed in public hospitals decreased
significantly in 2020 (13.0%, P < 0.0001) (Table 2).

Overall, the time to screening colonoscopy was significantly longer over STOP-FIT
(gFOBT: 2.6 + 2.9 vs FIT: 3.0 + 3.0; STOP-FIT: 3.9 + 3.9, COVID: 3.5 + 3.9, P < 0.0001).
Over the gFOBT period, 3.1% of the 28679 colonoscopies performed were incomplete
(20.7% were redone) for reasons: Anatomical (60.6%), insufficient preparation (16.1%).
The proportion of incomplete and redone colonoscopies was significantly higher over
FIT (P < 0.001). Although one case of death was reported during the gFOBT period, the
proportion of adverse events was not significantly related to the period (0.05). The

proportion of cancers seen at colonoscopy was lower over FIT (gFOBT: 61.4%, vs FIT:

55.2% or STOP-FIT: 57.5% or COVID: 56.1%; P <0.0001) (Table 3).

Changes in Quali-colo indicators between the four periods, in a cohort of GEs

The cohort of 533 GE achieved 21509 Screening colonoscopy over gFOBT period, 38352
over FIT, 7342 over STOP-FIT and 7995 over COVID period. In this cohort, the
difference in time (month) to screening colonoscopy between periods was globally
significant [gFOBT: 2.6 (2.5; 2.6) vs FIT: 3.0 (2.9; 3.0); STOP-FIT: 3.9 (3.8; 4.0) and COVID:
3.5 (3.4; 3.6); P <0.0001]. The average time to colonoscopy was longer in public hospitals
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compared to clinics or private hospital, regardless of the period. This average time was
paradoxically shorter over the COVID period compared to the STOP-FIT period,
regardless of the type of establishment [in STOP-FIT clinic: 3.7 (3.6; 3.7) vs COVID: 3.4
(3.3-3.5) in public hospitals STOP-FIT: 5.1 (4.7-5.9) vs COVID: 4.2 (3.8; 4.7)]. The average
time to colonoscopy was significantly lower among GEs practicing in low-density areas
of GEs compared to those practicing in high-density area of GEs, over the gFOBT and
FIT periods, conversely, depending on the density area the confidence intervals were
not significant over the STOP-FIT and COVID periods (Table 4).

Regardless of the GE’s characteristic, the proportion of screening colonoscopy
performed in > 7 mo delay was significantly higher over STOP-FIT (P < 0.001). The
proportion of colonoscopies performed in > 7 mo delay was higher in public hospitals
compared to clinics and private hospitals, regardless of the period (P < 0.001 in each
period). This proportion of colonoscopies performed in > 7 mo delay decreased during
the COVID period compared to the STOP-FIT period, regardless of the place of
colonoscopy P < 0.001 for each place). The proportion of colonoscopies performed in > 7
mo delay was higher in the 50-54 age group, regardless of the period P < 0.001 in each
period) (Table 5).

Whatever the characteristic of the Cohort-GE, the decline in colonoscopy detection
rate was significant between the FIT and COVID period (Table 6). The risk of having a
long delay to colonoscopy was twice as high for screening-colonoscopy performed in a
public hospital [adjusted odds ratio (aOR): 2.1 (1.3; 3.6)] compared to screening
colonoscopy performed in a private IDF clinic. Except for the patient’s age, the risk of
adverse events was not related to any other predictive factor. Compared to patients
aged 50-54, patients aged 70 had a 70% increased risk of neoplasm detection. The risk of
neoplasm detection decreased by about 40% between the periods FIT [aOR: 1.6 (1.5;
1.7)] and COVID [aOR: 1.1 (1.0; 1.3)] (Table 7).

DISCUSSION
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The European guide for quality assurance of colorectal cancer screening recommends
performing a colonoscopy within 31 d following a positive test resulti2ll. In our Cohort-
GE, if the increase in the time to screening colonoscopy between the first and the second
period was attributable to the introduction of FIT, its increase after the second period
was attributable to the malfunction of the program due to the slowdown of the kit
market and the COVID-19 health crisis. There is certainly no relationship between the
kit market and the colonoscopy offer, but the unexplained increase in the time to
perform colonoscopy during a year that saw a market slowdown can be explained
factually by this market crisis. The hypothesis would be that general practitioners
reacted to the market crisis by relaxing the program, in particular the follow-up of
people who had a positive test. Indeed, in France, in addition to the distribution of the
test kit, the training doctors are real facilitators of access to colonoscopy (helping the
patient to make an appointment with a gastroenterologist, motivating the patient to
have the colonoscopy). This hypothesis is confirmed by the slight decrease in the time
to colonoscopy in 2020 compared to 2019, despite the COVID-19 health crisis. The year
2020 was moreover affected by this kit market crisis than by the COVID-19 ]ﬁalth crisis.
Indeed, after the resumption of the kit market in September 2019, several people who
had a positive test during the last quarter of 2019 were inevitably the first to be affected
by colonoscopy postponements at the start of the first confinement in March 2020.
However, the improvement in the time to colonoscopy during the pandemic (compared
to the STOP-FIT period) could also be linked to the fact that people have refocused their
concerns on their health. Regardless of the characteristics of the Cohort-GE, the
screening colonoscopy detection rate dropped significantly between the STOP-FIT and
COVID periods, while the proportions of SAEs staying unchanged.

The long delay to access colonoscopy observed on the gFOBT and FIT periods
converges with the results of another French studyl??, although it is clearly higher than
those observed elsewherel224]. The definition of a reference delay and the obligation of
compliance with it by all GEs taking part in CRCSP would effectively reduce the delay

in France. This reframing is necessary, especially since the number of GEs is large, but
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with an increased disparity in terms of the number of screening colonoscopies
performed by GEs.

Despite this longer waiting time to colonoscopy, the proportion of colonoscopies
during which a SAE was reported did not change between periods. Although high, the
frequency of perforations remains lower than that (1.1%) found in Alsacel?5. In the
program, there was no nationally standardized form for collecting screening
colonoscopy data. Information concerning the date of consultation before the
colonoscopy, or the progress of the examination can sometimes be missed or be
considered irrelevant during this collection. Therefore, the low frequency of SAEs
reported in this study could be the consequence of under-reporting.

The high proportion of incomplete colonoscopies due to insufficient preparation
should alert to the need to set up a specific preparation protocol for screening
colonoscopy. To date, it is impossible to evaluate with relevance the preparation of a
colonoscopy in outpatients, who are not hospitalized at the time of the preparation.
Similarly, there is no standard preparation scheme imposed in the French screening
program, each GE proposing the method of his choice to the patient. However,
although a non-superiority of a preparation scheme (Enema vs Oral preparation) was
argued(?!l, studies admitted that a short time (1-6 h vs > 8 h) between the colic
preparation and colonoscopy is associated with a Dbetter quality of colonic
preparationl2el.

Compared to gFOBT, the high proportion of 2" colonoscopies over the FIT period
would confirm the literature on the performance of FIT in screening for precancerous
lesions!?’l, which most often only require endoscopic resection. However, in addition to
a high proportion of obstructive lesions, the proportion of severe cancers was
significantly higher over the gFOBT period.

Several study results converge on a link betwgen the long delay in access to
colonoscopy and the CRC risk. Forbes et all28] propose that wherever possible,
colonoscopy should not be delayed beyond 6 mo of positive fecal testing as an

aspirational target (with 9 mo as an upper limit). In the Kaiser Permanente (California)
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health plan members, the risk of CRC was increased by about 40% for any colonoscopy
performed after a waiting period of 7-12 moll7l. A recent meta-analysis shows that the
risk of colorectal cancer is increased by 42%, and that the risk of cancer at an advanced
stage was multiplied by 2 or even more, when colonoscopy was performed more than 6
mo after a positive test??l. In this study, the time to access colonoscopy as well as its
lengthening, induced first by the change of the test and then by the health crisis, had no
impact in terms of the CRC severity, probably because of the discriminatory approach
prioritizing patients with already existing symptoms. As a reminder, the French Society
of Digestive Endoscopy had made, in mid-April 2020, the specific recommendation to
postpone by 6 wk any colonoscopy following a positive screening test result, if there
was no clinical nor biological sign of CCRI®I In addition, since FIT was introduced in
2015 in a population screened biannually with gFOBT, the severe CRC screened by FIT
are likely to be those not ﬁetected at an early stage by gFOBT. This hypothesis is
confirmed by the drop in the colonoscopy detection rate and by the proportion of
severe CRC over STOP-FIT and COVID periods.

To celebrate the tenth anniversary of the first atlas of medical demography, the
National Council of the Order of Physicians focused on the gradual transfer from liberal
activity to salaried activity. The focus also mentioned the widening of territorial
inequalities to the detriment of regions and departments already in difficulty in terms of
medical densityB3!l. Although the number of GEs is unevenly distributed over the 1268
IDF municipalities, the density of GEs in the IDF region was well above the range (4.2 to
4.9) of the national average observed in 2017[3!1.

Each GE participating in a CRCSP must perform at least 300 colonoscopies per
yearl?!. Despite the superiority of the regional offer compared to the national average,
the annual number of colonoscopiehper GE stays very disparate and below 300,
especially for GEs in public hospitals. The main limitation of this study is the fact that it
only gives an opinion on screening colonoscopies. Indeed, screening colonoscopies only
represented 5.5% of all colonoscopies performed in France in 2012 (gFOBT-period) and
about 10% in 2016 (FIT-period)®2l. Since the patient base of a GE is not limited to the
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population of the region of practice, several GEs in the IDF region could reach or exceed
this recommended annual number, in particular GEs practicing in a private clinic. The
other limit of the study would come from the fact that the measurements of the
indicators cannot be generalized over the whole of France. Indeed, the density of
gastroenterologists and the types of practice (clinical hospital, efc.) may vary from one
municipality (or department or region) to another. Only access to databases for the
reimbursement of colonoscopy procedures could allow the exhaustive evaluation of

such a quality indicators.

CONCLUSION

Although GEs are unevenly distributed over the municipalities of the IDF region, the
supply of colonoscopies has remained almost constant between 2010 and 2020.

increase in colonoscopy request induced by the change of the test kit has led to an
increase in the average annual number of colonoscopies performed by GEs at the start
of the FIT period. This very disparate annual average number between GEs fell over the
STOP-FIT and COVID periods, due to the decrease in demand induced by the
shutdown of the test kit market and the COVID-19 health crisis. The definition of a
reference time and the obligation to respect it by all GEs would effectively reduce the
time to access screening colonoscopy in France. The increase in the time to colonoscopy
between the first and the second period was attributable to the introduction of the FIT,
its increase after the second period was probably attributable to the malfunction of the
program due to the slowdown of the kit market and the COVID-19 health crisis.
Regardless of the characteristics of the GEs, the colonoscopy detection rate dropped
significantly between the STOP-FIT and COVID periods, while the proportions of SAEs
remaining unchanged. However, the time to colonoscopy as well as its lengthening
induced by the constraints had no impact in terms of CRC severity, probably because of

a discriminatory approach prioritizing patients with existing symptoms.
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esearch background
The impact of the Screening program on controlling the colorectal cancer (CRC)
morbidity and mortality has been proved. But since its complete roll-out in 2009, the
French population-based colorectal cancer screening program (CRCSP) experienced 3
major constraints [use of a less efficient Guaiac-test (gFOBT), Stopping the supply of
Faecal-Immunochemical-Test kits (FIT), Suspension of the program due to the

coronavirus disease 2019 (COVID-19)] affecting its effectiveness.

Research motivation
At this time when all the spotlights are focused on the impact of the health crisis linked
to COVID-19, our motivation was to warn of the continued deterioration in the quality

of screening colonoscopies in France.

Research objectives
To describe the impact of the constraints in terms of changes in the quality of screening

colonoscopy.

Research methods

This retrospective cohort study included screening-colonoscopies performed by the
gastroe&erologists between January 2010 and December 2020 in people aged 50-74
Living in Ile-de-France (France). The changes in the quality of screening colonoscopy
(proportion of colonoscopies performed beyond 7 mo, Frequency of serious adverse
events and the colonoscopy detection rate) were described in a cohort of
Gastroenterologists who performed at least one colonoscopy over each of the four
periods defined according to the chronology of the constraints [gFOBT: Normal
progress of the CRCSP using Gfobt (2010-2014); FIT: Normal progress of the CRCSP
using FIT(2015-2018); STOP-FIT: Year (2019) during which the CRCSP experienced the
cessation of the supply of test kits; COVID: program suspension?uge to the COVID-19
health crisis (2020)]. The link between each dependent variable (Colo_7 mo; SAE
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Occurrence, Neoplasm detection rate) and the predictive factors was analyzed in a two-

level multivariate hierarchical model.

Research results

The retrospective cohort was made up of 533 gastroenterologists. These 533
gastroenterologists achieved 21509 screening colonoscopies over gFOBT period, 38,352
over FIT, 7342 over STOP-FIT and 7995 over COVID period. The frequency of serious
adverse events did not change between periods (gFOBT: 0.3%; FIT: 0.3%; STOP-FIT:
0.3%, and COVID: 0.2%; P = 0.10). The risk of colonoscopies performed beyond 7 mo
doubled between FIT [adjusted-odds-ratio (aOR): 1.2 (1.1; 1.2)] and STOP-FIT [aOR: 2.4
(2.1; 2.6)]. Then, decreased by 40% between STOP-FIT and COVID [aOR: 2.0 (1.8; 2.2)].
Regardless the period, this Colo_7 mo’s risk was twice as high for screening
colonoscopy performed in a public hospital [aOR: 2.1 (1.3; 3.6)] compared to screening-
colonoscopy performed in a private clinic. The neoplasm detection, which increased by
60% between gFOBT and FIT [aOR: 1.6 (1.5; 1.7)], decreased by 40% between FIT and
COVID [aOR: 1.1 (1.0; 1.3)].

Research conclusions

The study showed that the constraints likely affected the time-to-colonoscopy as well as
the colonoscopy detection rate without impacting the occurrence of the serious adverse
events, highlighting the need for a respectable reference time-to-colonoscopy in CRCSP.
Research perspectives

At the end of this study, we initially aim to develop, evaluate, and validate a standard
form for collecting data from screening colonoscopies in France. In a second step, we
will evaluate the impact of the patient’s motivation by the attending physician on the

time taken to perform the colonoscopy.

Figure Legends
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Figure 1 Evolution of the colorectal cancer screening program’ indicators (target

population of the campaigns, number of tests carried out, number and proportion of

sitive tests, rate of completion of colonoscopy) over the 4 study periods (guaiac
fecal occult blood test, fecal immunochemical test, STOP-fecal immunochemical test,
and COVID). The asterisk (*) is the target population at the start of the period. The
colonoscopy completion rate was estimated based on data extraction as of January 31,
2022. gFOBT: Guaiac fecal occult blood test; COVID: Coronavirus disease; FIT: Fecal

immunochemical test; Nb: Number; CRCSP: Colorectal cancer screening program.
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