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EPAGE guidelines; Introduction: The pandemic caused by the SARS-CoV-2 virus has had a serious impact on the
Suitability; functioning of gastrointestinal endoscopy Units. The Asociacion Espafiola de Gastroenterologia
Prioritization; [Spanish Association of Gastroenterology] (AEG) and the Sociedad Espafiola de Endoscopia
Colonoscopy; Digestiva [Spanish Association of Gastrointestinal Endoscopy] (SEED) have proposed the EPAGE
Immunologic faecal guidelines for managing postponed colonoscopies.

occult blood test Objective: To evaluate the EPAGE guidelines as a management tool compared to the immuno-

logic faecal occult blood test (iFOBT) and compared to risk score (RS) that combines age, sex
and the iFOBT for the detection of colorectal cancer (CRC) and significant bowel disease (SBD).
Methods: A prospective, single-centre study enrolling 743 symptomatic patients referred for a
diagnostic colonoscopy. Each order was classified according to the EPAGE guidelines as appropri-
ate, indeterminate or inappropriate. Patients underwent an iFOBT and had their RS calculated.
Results: The iFOBT (P<.001), but not the EPAGE guidelines (P=.742), was an independent
predictive factor of risk of CRC. The ROC AUCs for the EPAGE guidelines, the iFOBT and the
RS were 0.61 (95%Cl 0.49—-0.75), 0.95 (0.93—0.97) and 0.90 (0.87—0.93) for CRC, and 0.55
(0.49-0.61), 0.75 (0.69—0.813) and 0.78 (0.73—0.83) for SBD, respectively. The numbers of
colonoscopies needed to detect a case of CRC and a case of SBD were 38 and 7 for the EPAGE
guidelines, 7 and 2 for the iFOBT, and 19 and 4 for a RS > 5 points, respectively.
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Conclusion: The EPAGE guidelines, unlike the iFOBT, is not suitable for screening candidate
patients for a diagnostic colonoscopy to detect CRC. The iFOBT, in combination with age and
sex, is the most suitable strategy for managing demand for endoscopy in a restricted-access
situation.

© 2021 Elsevier Espana, S.L.U. All rights reserved.

EPAGE no es una estrategia eficaz para la gestion de colonoscopias durante la
pandemia por COVID-19

Resumen

Introduccién: La pandemia producida por el virus SARS-CoV-2 ha generado un grave impacto
en el funcionamiento de las unidades de endoscopia digestiva. La AEG-SEED han propuesto la
utilizacion de la guia EPAGE para la gestion de las colonoscopias pospuestas.

Objetivo: Evaluar la guia EPAGE como herramienta de gestion en comparacion con el test de
sangre oculta en heces inmunoldgico (TSOHi) y con una calculadora de riesgo (CR), que incluye
la edad, el sexo y el TSOHi, para la deteccion de cancer colorrectal (CCR) y lesion significativa
coldnica (LSC).

Métodos: Estudio unicéntrico prospectivo. Se incluyeron 743 pacientes derivados para una
colonoscopia diagnostica. Se clasifico cada solicitud segiin EPAGE en apropiada, indeterminada
e inapropiada. Se les entregd un TSOHi y se calculo el valor de la CR.

Resultados: El TSOHi (P<,001), pero no EPAGE (P=,742), fue una variable independiente de
riesgo de CCR. El AUC ROC de EPAGE, TSOHi y CR fue: 0,61(1C95% 0,49-0,75), 0,95(0,93-0,97)
y 0,90(0,87-0,93) para CCR; y 0,55(0,49-0,61), 0,75(0,69-0,813) y 0,78(0,73-0,83) para LSC,
respectivamente. El nUmero necesario de colonoscopias para detectar un CCR y una LSC fue de
38 y 7 para EPAGE, de 7 y 2 para TSOHi, y de 19 y 4 para CR > 5 puntos, respectivamente.
Conclusion: EPAGE, a diferencia del TSOHi, no es adecuado para seleccionar a los pacientes
candidatos a colonoscopia diagnostica para la deteccion de CCR. El TSOHi, en combinacion con
la edad y el sexo, es la estrategia mas adecuada para gestionar la demanda de endoscopia en
un escenario de acceso restrictivo.

© 2021 Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

The situation of health emergency due to the COVID-19 pan-
demic, caused by the SARS-CoV-2 virus, has had a serious
impact on the activity of gastrointestinal endoscopy units
worldwide. The need to limit access to the hospital and
the identification of gastrointestinal endoscopies as high-
risk procedures’ have led to the cancellation of practically
all of these examinations, with only those considered emer-
gencies procedures being carried out under strict protective
measures.

During this time, several authors have reported a high
risk of contagion and transmission of the SARS-CoV-2 virus
on endoscopy units, due to the generation of microdroplets
in the air.’"* Infections due to the production of periendo-
scopic aerosols for up to three to six hours in closed rooms
have been reported.'=* There have also been findings of live
viruses in the faeces of patients with COVID-19."~* There-
fore, the risk of transmission during lower gastrointestinal
endoscopy procedures cannot be underestimated.

In the context of the progressive decline in the number of
cases of hospitalisation for COVID-19, it is now a challenge
to resume activity in endoscopy rooms severely depleted by

multiple limitations. First, there is the reduction in avail-
able personnel (nursing, endoscopy and anaesthesia), due
to SARS-CoV-2 infection itself or assignhment to care rooms
for patients with COVID-19. Second, mechanical ventila-
tion equipment has been temporarily allocated to makeshift
intensive care areas. Third, the need to reduce patient
exposure in waiting and recovery rooms and to ensure the
cleanliness of endoscopy rooms, as well as the require-
ment to use protective equipment, is limiting the number
of examinations per room. Finally, the risk of transmis-
sion of SARS-CoV-2 has caused a change in the risk-benefit
ratio of endoscopic examinations. Added to these structural
problems, which preclude resuming activity at maximum
capacity, is the lengthening of waiting lists for examinations
not performed in this period.

Faced with this worrying situation, different scientific
societies such as the Societat Catalana de Digestolo-
gia [Catalan Society of Gastroenterology] (SCD),” the
Sociedad Espafola de Endoscopia Digestiva [Spanish Society
of Gastrointestinal Endoscopy] (SEED)® and the Asociacion
Espanola de Gastroenterologia [Spanish Association of
Gastroenterology] (AEG)® have focused their efforts on
developing prioritisation protocols for examinations with
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a higher diagnostic and therapeutic performance. Specifi-
cally, in the case of diagnostic colonoscopy, the AEG and the
SEED recommend assessing the correct indication based on
the results of the European Panel on the Appropriateness
of Gastrointestinal Endoscopy Il (EPAGE).” These are guide-
lines updated in 2008 that determine the appropriateness
of the indication for endoscopy based on the scientific evi-
dence evaluated by an international expert committee.? In
the case of diagnostic colonoscopy, they focus on the value
of abdominal symptoms with greater precision in the iden-
tification of colorectal cancer (CRC).°""2

In recent years, scientific evidence has proliferated on
the usefulness of the immunological faecal occult blood
test (iFOBT) in detecting CRC or significant colonic lesion
(SCL), finding a better discriminatory capacity than abdomi-
nal symptoms.'3-'® In addition, a risk calculation (RC) based
on the iFOBT, age and sex has been described that offers
a simple, precise way of estimating the risk of advanced
neoplasia (AN), that is, advanced adenoma or cancer.'®

Due to the exceptional situation in which we find our-
selves, efficient waiting list management is critical to
prevent diagnostic delay in patients with CRC or other signif-
icant lesions and to avoid performing unnecessary tests that
compete with those indicated as preferential or priority. The
objective of our study, therefore, is to evaluate whether the
iFOBT or the above-mentioned RC is a better tool for pri-
oritising and determining the appropriateness of diagnostic
colonoscopy for the detection of CRC and SCL compared to
the EPAGE guidelines.

Material and methods

Study design

This is a post hoc analysis of a previous study that described
the value of the iFOBT as a strategy for prioritising diag-
nostic colonoscopies for the detection of AN in symptomatic
patients.'® In short, it is a prospective single-centre study in
which all patients over 18 years of age for whom a diagnos-
tic colonoscopy had been ordered at Hospital Universitari de
Bellvitge [Bellvitge University Hospital] between September
2011 and October 2012 were invited to participate. Those
who had required colonoscopy for the follow-up of poly-
posis syndromes, post-endoscopic polypectomy surveillance
or as surveillance after CRC resection were excluded. Hos-
pitalised patients who had undergone colectomy or with a
personal history of inflammatory bowel disease (IBD) were
excluded as well. Individuals who, due to their symptoms or
reason for requiring a colonoscopy, could not be classified
in any EPAGE category were also disqualified from inclusion.
The patient selection flow chart is shown in Appendix B,
Supplementary data.

Eligible patients were invited to a consultation with the
researcher, in which they were administered a thorough
questionnaire on their medical history, toxic habits and drug
use, as well as gastrointestinal symptoms. Finally, the pres-
ence of iron deficiency anaemia was confirmed or ruled out
in laboratory tests performed as a pre-anaesthetic evalu-
ation prior to the endoscopy. After signing the informed
consent form, the patients who agreed to participate
received an Eiken Chemical OC-Sensor® faecal occult blood
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test, as well as instructions on how to perform it. Samples
that were not properly collected or stored were excluded
from the study. The rest were analysed by an expert tech-
nician using the OC-Sensor MICRO desktop analyser (Eiken
Chemical 1 Co., Ltd., Tokyo, Japan). Both the technician
and the endoscopist were blinded to patient data and iFOBT
results.

All the colonoscopies were performed by experienced
endoscopists. The colonoscopy was considered complete if
caecal intubation was achieved, demonstrated by visualisa-
tion of the ileocaecal valve or the appendiceal orifice. Bowel
preparation was considered adequate according to the val-
idated Boston Bowel Preparation Scale. The data recorded
included the number, size and histology of polyps and the
presence or absence of CRC. The study was approved by the
scientific committee of the Institut d’Investigacié Biomédica
de Bellvitge [Bellvitge Biomedical Research Institute] (IDI-
BELL) of Hospital Universitari de Bellvitge and its ethics
committee (reference PR283/11).

Study variables

The dependent variables analysed were the detection of CRC
and SCL (defined as the presence of CRC, advanced ade-
noma [AA] or IBD). AA was defined as the presence of an
adenoma >10mm, with a villous component or high-grade
dysplasia. The following variables were recorded due to
their potential association with CRC or SCL: sex, age, body
mass index (BMI), diabetes mellitus, dyslipidaemia, nons-
teroidal anti-inflammatory drugs (NSAIDs), antiplatelet or
anticoagulant therapy, alcohol and tobacco use, family his-
tory of risk of CRC, personal history of colorectal adenomas,
iron deficiency anaemia (IDA), abdominal signs or symptoms,
and faecal haemoglobin concentration (f-Hb) measured by
the iFOBT. The presence of significant IDA was conceptu-
alised according to the definition of the National Institute for
Health and Care Excellence (NICE) as a haemoglobin concen-
tration <10g/dlin women and <11 g/dlin men. The origin of
the colonoscopy order and the reason for referral, as well as
the appropriateness thereof, based on the EPAGE guidelines,
were recorded. The iFOBT result was considered a quantita-
tive and qualitative variable, using, in the latter case, the
following cut-off points for f-Hb: >10uwg Hb/g of faeces,
>15 g Hb/g and >20 pg Hb/g.

In addition, the value of a risk index for AN, that is,
CRC or AA, was calculated based on age, sex and an f-
Hb value >10ug Hb/g of faeces, developed in a previous
study.'® In summary, to perform this AN RC, each indepen-
dent risk factor was assigned a weighted value according to
the respective coefficients in the multiple logistic regression
model.'® This risk scoring system has a range of 0-11 points
depending on the presence or absence of a characteristic or
risk factor in each subject. Table 1 shows the risk factors
and the score assigned to each of them.

European panel on the appropriateness of
gastrointestinal endoscopy I

The EPAGE Il guidelines are open-access online guidelines
designed to help healthcare professionals evaluate the
appropriateness of colonoscopy. They are based on a ques-
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Table 1 Advanced neoplasia risk calculation.

Value Score

Age
<40
41-50
51-60
61-70
>70

N wN-=-O

Sex
Female
Male

f-Hb
<10 ng Hb/g faeces
>10 png Hb/g faeces
Sum total

N O

o ul O

f-Hb: faecal haemoglobin concentration.

tionnaire that includes abdominal signs and symptoms, age,
personal and family history of CRC, and previous exam-
inations. A score of 1-9 is obtained; a score of 1-3 is
considered inappropriate, a score of 4-6 uncertain and a
score of 7-9 appropriate. To perform the statistical analy-
sis, two EPAGE categories were used. The first, called EPAGE
I-A, considered appropriate both colonoscopy orders classi-
fied as uncertain and those classified as appropriate by the
questionnaire offered in the guidelines. The second, called
EPAGE A, deemed appropriate only colonoscopy orders clas-
sified as appropriate.

Statistical analysis

Categorical variables were presented in terms of number
and proportion with respect to the study population (%).
A univariate analysis of the categorical variables was per-
formed using the X? test and Fisher’s F test, and of the
quantitative variables using Student’s t test. A multivari-
ate analysis was performed using binary logistic regression
to identify independent predictive factors of CRC and SCL,
including the significant variables in the univariate analysis
(P<.05). The variables that were not significant (but con-
sidered important in the previous scientific literature) were
also evaluated. Results are presented with odds ratios (ORs)
and 95% confidence intervals (Cls).

The diagnostic precision of both the EPAGE guidelines and
the iFOBT for the prediction of CRC and SCL was determined
by assessing the area under the receiver operating char-
acteristic (ROC) curve. Finally, the number of endoscopies
required (NER), defined as the number of people with cer-
tain characteristics who should undergo a colonoscopy to
detect a case of CRC or SCL, was calculated.

Results
Descriptive findings

During the study period, 1054 patients were referred for a
diagnostic colonoscopy and therefore were potentially eli-
gible candidates. Ultimately, 743 individuals were included
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in the analysis. Among the 743 patients, 428 (57.6%) were
referred from primary care and 203 (42.4%) were referred
from secondary or tertiary care. In total, 17 (2.3%) cases of
CRC and 103 (13.9%) cases of SCL were detected, including
68 (9.2%) cases of AA and 6 (0.8%) cases of IBD.

Univariate and multivariate analysis for prediction
of colorectal cancer and significant colonic lesion

For the detection of CRC, the univariate analysis showed
that male sex, a positive iFOBT (at any cut-off point) and a
value >5 in the RC were risk factors for CRC with statisti-
cally significant differences. Neither EPAGE I-A nor EPAGE A
was associated with CRC (Table 2). The multivariate analysis
showed that the f-Hb value was an independent risk variable
for CRC, adjusted for sex; BMI; age; and EPAGE, both entered
as an EPAGE I-A and as an EPAGE A variable. Likewise, the
value obtained in the RC was an independent risk variable for
CRC, adjusted for EPAGE, both entered as an EPAGE I-A and
as an EPAGE A variable (Table 3, Appendix B, Supplementary
data).

For the detection of SCL, the univariate analysis showed
that male sex; BMI; EPAGE, both entered as an EPAGE I-A
and as an EPAGE A variable; a positive iFOBT (at any cut-off
point); and a value >5 in the RC were risk factors for SCL,
with statistically significant differences (Table 2). The mul-
tivariate analysis showed that male sex; BMI; EPAGE, both
entered as an EPAGE I-A and as an EPAGE A variable; and
f-Hb were independent variables of SCL risk. Similarly, the
value obtained in the RC was an independent risk variable
for SCL adjusted for an appropriate order according to EPAGE
(Table 3, Appendix B, Supplementary data).

Diagnostic accuracy of EPAGE, faecal occult blood
test and risk calculation

The diagnostic precision for the detection of CRC and SCL
is shown in Table 4. The areas under the ROC curve for
EPAGE for the detection of CRC and SCL were 0.61 (95%
Cl 0.49-0.75) and 0.55 (95% Cl 0.49—-0.61), respectively.
The iFOBTs were 0.95 (95% Cl 0.93—0.97) and 0.75 (95% Cl
0.69—0.813), respectively, and the RCs were 0.90 (95% Cl
0.87-0.93) and 0.78 (95% CI 0.73—0.83), respectively.

The percentages of patients whose order was classified
as appropriate according to EPAGE I-A, EPAGE A and positive
iFOBT with f-Hb values >10 png, Hb/g, >15 ug Hb/g, >20 ng
Hb/g were 91.3%, 77.8%, 22.7%, 19.2% and 13.2%, respec-
tively. EPAGE I-A and EPAGE A detected 88.2% of cases of
CRC. The iFOBT, at any of its cut-off points, identified 100%
of cases of CRC. Table 5 shows the different management
strategies in terms of number of selected patients and NER
to detect a case of CRC and SCL.

Discussion

Our study shows that f-Hb measured by an iFOBT is a tool
for prioritising and determining the appropriateness of diag-
nostic colonoscopy for the detection of CRC that is superior
to the EPAGE guidelines in patients for whom a diagnostic
colonoscopy has been ordered.
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Table 2 Prevalence of colorectal cancer and significant colonic lesion according to risk variables.

Overall prevalence, n=743 (%) Colorectal cancer, Significant colonic
n=17 lesion, n=101
Prevalence P value Prevalence P value
Sex, Male 348 (46.8) 12 (3.4) .047 62 (17.8) .002
Age >50 years 596 (80.2) 12 (2.0) 313 85 (14.3) .286
BMI >30kg/m? 193 (26.0) 5 (2.6) .662 36 (18.6) .013
Tobacco exposure 353 (47.5) 10 (2.8) .347 53 (15.0) .243
Diarrhoea 187 (25.1) 5(2.7) .683 30 (16.0) .259
Constipation 95 (12.7) 2 (2.1) .898 11 (11.5) .540
Blood in faeces 318 (42.8) 6 (1.8) .527 49 (15.4) 212
Abdominal pain 313 (42.1) 8 (2.5) .680 34 (10.8) .062
Iron deficiency anaemia 74 (9.9) 4 (5.4) 71 10 (13.5) .923
EPAGE |-A® 664 (89.4) 15 (2.3) .639 96 (14.4) .158
EPAGE AP 578 (77.8) 15 (2.6) .295 88 (15.2) .015
f-Hb >10 pg Hb/g faeces 169 (22.7) 17 (10.0) <.001 63 (37.3) <.001
f-Hb >15 pg Hb/g faeces 143 (19.2) 17 (11.9) <.001 59 (41.2) <.001
f-Hb >20 pg Hb/g faeces 98 (13.2) 17 (17.3) <.001 55 (56.1) <.001
Risk calculation >5 316 (42.5) 17 (5.4) <.001 81 (25.6) <.001

BMI: body mass index; f-Hb: faecal haemoglobin concentration.
a8 EPAGE I-A: orders classified as uncertain or appropriate are considered appropriate.
b EPAGE A: orders classified as appropriate are considered appropriate.

Table 3 A) Multivariate analysis for the detection of colorectal cancer and significant colonic lesion adjusted for an order
considered appropriate according to EPAGE and faecal haemoglobin concentration.

Risk factors Colorectal cancer Significant colonic lesion
B coeffi- OR (95% P value B coeffi- OR (95% P value
cient Cl) cient Cl)
Age 0.003 1.003 .896 0.015 1.015 .150
(0.959—1.049) (0.995—1.036)
Sex 1.100 3.003 .064 0.705 2.025 .006
(0.938-9.617) (1.228-3.338)
BMI 0.038 1.038 .514 0.054 1.056 .048
(0.927—-1.163) (1.001-1.114)
EPAGE A 0.027 1.028 .840 0.935 2.546 .015
(0.787—1.342) (1.200—3.338)
f-Hb 0.001 1.001 <.001 0.002 1.002 <.001
(1.001—1.002) (1.002—1.003)

B) Multivariate analysis for the detection of colorectal cancer and
significant colonic lesion adjusted for an order considered
appropriate according to EPAGE and the AN RC value

Risk factors Colorectal Significant colonic

cancer lesion

B coefficient OR (95% Cl) P value B coefficient OR (95% CI) P value
BMI 0.026 1.027 (0.917—1.149) .648 0.046 1.048 (1.300—1.537) .061
EPAGE A 0.388 1.474 (0.317—6.852) .620 0.756 2.130 (1.067—4.252) .032
Risk calculation 0.567 1.762 (1.383-2.2) <.001 0.346 1.414 (1.300—1.537) <.001

BMI: body mass index; EPAGE A: colonoscopy order considered appropriate; f-Hb: faecal haemoglobin concentration (quantitative value
g Hb/g faeces).

The current pandemic caused by the SARS-CoV-2 virus system that, in addition, must resume its activity gradually.
has led to the shutdown of gastrointestinal endoscopy units, We therefore ask ourselves what is the best way to manage
resulting in waiting lists that are difficult to manage using a these waiting lists in terms of appropriateness and prioriti-
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Table 4 Diagnostic precision parameters of the EPAGE guidelines and of the value of the faecal occult blood test for the

diagnosis of colorectal cancer and significant colonic lesion.

Colorectal cancer Sensitivity % Specificity % PPV % NPV % PLR NLR oV %
EPAGE I-A 88.2 8.5 2.2 96.9 0.9 1.4 10
EPAGE A 88.2 22.4 2.6 98.9 1.1 0.5 24
f-Hb >10 pg Hb/g 100 79.0 10.0 100 4.7 0 80
f-Hb >15 pg Hb/g 100 82.6 11.9 100 5.8 0 83
f-Hb >20 pg Hb/g 100 86.5 14.8 100 7.4 0 87
Risk calculation >5 100 59.0 5.0 100 2.4 0 60
Significant colonic lesion Sensitivity % Specificity % PPV % NPV % PLR NLR oV %
EPAGE I-A 95.0 9.2 14.1 92.2 1.0 0.5 21
EPAGE A 87.1 23.7 15.2 92.1 1.1 0.5 32
f-Hb >10 pg Hb/g 62.3 83.5 37.2 93.4 3.7 0.4 81
f-Hb >15 pg Hb/g 58.4 83.0 41.2 93.0 4.4 0.5 83
f-Hb >20 pg Hb/g 54.4 90.6 47.8 92.7 5.8 0.5 86
Risk calculation >5 80.0 63.0 26.0 95.0 2.2 0.3 66

EPAGE A: considers appropriate colonoscopy orders classified as appropriate by EPAGE; EPAGE I-A: considers appropriate colonoscopy
orders classified as uncertain or appropriate by EPAGE; f-Hb: faecal haemoglobin concentration; NLR: negative likelihood ratio; NPV:
negative predictive value; OV: overall value; PLR: positive likelihood ratio; PPV: positive predictive value.

Table 5 Comparison of the different management strategies based on the number of patients included, colorectal cancer and
significant colonic lesion detected, and number of endoscopies required to detect a lesion.

Strategy Patients included, n (%) CRC detected, n (%) NER SCL detected, n (%) NER
EPAGE I-A 679 (91.3) 15 (88.2) 45 96 (95.0) 7
EPAGE A 578 (77.8) 15 (88.2) 38 88 (87.1) 7
f-Hb >10 pg Hb/g 169 (22.7) 17 (100) 10 63 (62.4) 3
f-Hb >15 pg Hb/g 143 (19.2) 17 (100) 8 59 (58.4) 2
f-Hb >20 pg Hb/g 98 (13.2) 17 (100) 6 55 (54.4) 2
Risk calculation >5 316 (42.5) 17 (100) 19 81 (80.2) 4

CRC: colorectal cancer; EPAGE A: considers appropriate colonoscopy orders classified as appropriate by EPAGE; EPAGE I-A: considers
appropriate colonoscopy orders classified as uncertain or appropriate by EPAGE; f-Hb: faecal haemoglobin concentration; NER: number

of endoscopies required; SCL: significant colonic lesion.

sation. That is to say, it is important not only to select those
patients who genuinely require an endoscopic examination,
but also to identify the ones on the waiting list who will need
an endoscopic examination on a priority basis.

In terms of prioritisation, it is important to be aware that
the performance of abdominal symptoms used to identify
CRCis low. Overall, only 2% of patients with abdominal symp-
toms were diagnosed with CRC.% %718 Therefore, managing
cases based solely on these symptoms can lead to missed or
delayed diagnoses in people with significant lesions. Further-
more, no abdominal signs or symptoms have been associated
with the presence of AA in the literature. The NICE clinical
practice guidelines for the diagnosis of CRC use a combina-
tion of age-related symptoms, which increases the positive
predictive value (PPV) of the individual symptoms. ' Like-
wise, there is evidence of the superiority of the iFOBT over
clinical guidelines based on symptoms as a tool for the rapid
diagnosis of CRC.'®2" Since 2018, based on the available sci-
entific evidence, the NICE guidelines include the iFOBT as a
prioritisation tool in the rapid diagnosis of CRC.%°

Even though they are simple criteria, the use of warning
symptoms or of the iFOBT is not widespread in daily practice

in our setting. Moreover, in Spain, there is no consensus on
which signs or symptoms should be considered preferential.
In most cases, the physician decides on the prioritisation
based on a subjective explanation of an order. Therefore,
the situation created by COVID-19 has revealed our short-
comings in prioritising gastrointestinal endoscopies.

In terms of appropriateness, different scientific soci-
eties have developed guidelines to establish indications
for colonoscopy. Specifically, EPAGE developed guidelines
that determine the appropriateness of colonoscopy based
on scientific evidence evaluated by an international expert
committee. The SEED and the AEG have proposed the EPAGE
guidelines as a strategy for establishing the appropriate-
ness of colonoscopies at the present time.” The applicability
thereof was validated in our setting,'"'? with demonstration
of a significant association between the correct indication
for the examination and the finding of significant lesions (42
versus 21%, P<.001). From this study, it can be deduced
that adjusting to EPAGE could better select patients who
require a colonoscopy, although it shows limitations. On the
one hand, more than half of the individuals evaluated as
having an appropriate indication for a colonoscopy did not
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Figure 1

Colonoscopy not considered appropriate without significant disease

Colonoscopy not considered appropriate with significant disease detected

A) Percentage of colonoscopy orders considered appropriate based on the strategy used and the number of individuals

with colorectal cancer detected in both appropriate and inappropriate orders. B) Percentage of colonoscopy orders considered
appropriate based on the strategy used and the number of individuals with a significant colonic lesion detected in both appropriate

and inappropriate orders.

have any lesion, while up to 20% of colonoscopies identified
as inappropriate revealed a significant lesion.

In recent years, attention has been focused on the search
for biomarkers that enable prediction of the presence of
CRC or SCL among patients who show abdominal symptoms,
the most studied one being the iFOBT.'®'42'-23 McDonald
et al. evaluated whether the determination of f-Hb, mea-
sured through an iFOBT, could help decide which people with
abdominal symptoms would benefit from a colonoscopy.?
The authors found that subjects with significant colorectal
disease had a median f-Hb of 15 ug Hb/g faeces, significantly
higher than that of participants without significant disease
(P<.0001). Westwood et al. conducted a systematic review
including nine studies that evaluated the f-Hb value in a
symptomatic population. The authors concluded that an f-
Hb >10 wg Hb/g faeces made it possible to correctly detect
patients with CRC and avoid 75%-80% of colonoscopies in
symptomatic individuals.?*

In our study, the value of the EPAGE guidelines was not
associated with the diagnosis of CRC. However, the iFOBT
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was an independent risk variable for CRC diagnosis, with
the area under the ROC curve clearly higher for f-Hb mea-
sured by the iFOBT compared to EPAGE (95.3 versus 61.8).
Comparison of the EPAGE guidelines to a positive iFOBT,
at its different cut-off points, as a colonoscopy waiting
list management strategy reveals that the former deems
practically all orders (92% of the total) uncertain or appro-
priate. However, two patients with CRC would be classified
as inappropriate and therefore would not have been diag-
nosed. The iFOBT considers a lower percentage of orders
(13%-22%) appropriate, classifying all orders for patients
with CRC as appropriate. It should be noted that some indi-
viduals awaiting the test have undetected CRC. Therefore,
efforts should be focused on identifying these patients. In
this sense, the concept of NER can aid in identifying the
best strategy (Table 5). If the EPAGE I-A or EPAGE A guide-
lines are used, 45 or 38 colonoscopies should be performed,
respectively, to identify a case of CRC. If the iFOBT is used
as a management strategy, six to 10 tests should be per-
formed to detect a case of CRC. Fig. 1 visually represents
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the percentage of colonoscopy orders considered appropri-
ate depending on the strategy used, as well as the numbers
of cases of CRC and SCL detected with both appropriate and
inappropriate orders.

In terms of appropriateness, it is not only the diagnosis of
CRC but also the detection of SCL that is important. The aim
is to identify patients for whom a colonoscopy will not pro-
vide added value in their diagnostic process. Although the
EPAGE guidelines detect approximately 90% of SCLs, they
do so at the expense of performing practically all examina-
tions ordered (91%). If an appropriate colonoscopy order is
considered to be one with a positive iFOBT, with f-Hb val-
ues >10 ng Hb/g, approximately 20% of patients would be
selected. This strategy would detect 60% of SCLs, including
100% of those with CRC. The NERs for EPAGE and iFOBT for
the detection of an SCL are seven and three, respectively.

The diagnostic precision of the iFOBT is limited when it
comes to detecting advanced adenoma. Therefore, in a pre-
vious study, we designed an AN RC by means of a simple
calculation based on three variables, shown in Table 1.
The higher the score obtained, the greater the risk of the
patient being diagnosed with AN in the endoscopic exam-
ination. In our study, the value obtained by this RC, which
covered a range from 0 to 11, was an independent risk factor
for both CRC and SCL. Based on the area under the curve,
we found that a score greater than 5 in this calculation
showed an optimal point between sensitivity and specificity
for the detection of SCL. Therefore, a score greater than
or equal to 5 in the RC means the possible cancellation of
58% of colonoscopy orders, detecting 100% of CRCs and 80%
of SCLs. Furthermore, this numerical classification system
would allow for ensuring not only the appropriateness of the
examinations, but also their prioritisation, such that they
could be performed first in the patients with the highest
scores, who have a higher risk of CRC or SCL.

Our study has several limitations. First, it was conducted
at a tertiary hospital, so there may be a selection bias.
However, it is an open-access endoscopy unit and most
of the orders come from the primary care setting. Sec-
ond, we assessed the value of an iFOBT to determine the
appropriateness of colonoscopy orders. In clinical practice,
many of the patients referred for a diagnostic colonoscopy
do not have an iFOBT result. However, the test is simple
to perform, inexpensive and not subject to subjectivity as
symptoms are, and its results can be available in 24-48 h.
In the current context, we believe that the technical diffi-
culties that may arise from ordering an iFOBT for patients
on a colonoscopy waiting list are largely outweighed by its
benefits when it comes to determining the appropriateness
of and prioritising examinations. On the other hand, reli-
ably determining EPAGE appropriateness, using the reason
for ordering a colonoscopy, can be a complicated task that
depends on the information received for the referral, which
can be incomplete. Finally, having a quantitative result, such
as that offered by the iFOBT or the RC, enables adoption
of the optimal cut-off point depending on availability of
endoscopy units.

In conclusion, the iFOBT is a method for prioritising and
determining appropriateness that is superior to EPAGE for
the detection of CRC. For the diagnosis of SCL, a simple
calculation based on three variables (age, sex and iFOBT
value) can aid in selecting patients who genuinely require

a colonoscopy and prioritise those with higher risk. It is
important to be aware that determining appropriateness or
prioritising only by symptoms means assuming the loss of a
non-negligible percentage of patients with CRC.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Acknowledgements

Our thanks to Ester Quilez for her administrative support and
to Natividad Valera for her technical assistance in reading
the faecal occult blood test.

Appendix A. Supplementary data

Supplementary material related to this article can be found,
in the online version, at doi:https://doi.org/10.1016/
j.gastrohep.2020.11.020.

References

1. Repici A, Maselli R, Colombo M, Gabbiadini R, Spadaccini M,
Anderloni A, et al. Coronavirus (COVID-19) outbreak: what the
department of endoscopy should know. Gastrointest Endosc.
2020;92:192-7, http://dx.doi.org/10.1016/j.gie.2020.03.019.

2. Gralnek IM, Hassan C, Beilenhoff U, Antonelli G, Ebigbo
A, Pellise M, et al. ESGE and ESGENA Position Statement
on gastrointestinal endoscopy and the COVID-19 pandemic.
Endoscopy. 2020;52:483-90.

3. Xiao F, Tang M, Zheng X, Liu Y, Li X, Shan
H. Evidence for Gastrointestinal Infection of
SARS-CoV-2. Gastroenterology. 2020;158:1831-3,

http://dx.doi.org/10.1053/j.gastro.2020.02.055.

4. Gu J, Han B, Wang J. COVID-19: gastroin-
testinal manifestations and potential fecal-oral
transmission. Gastroenterology. 2020;158:1518-9,
http://dx.doi.org/10.1053/j.gastro.2020.02.054.

5. Alvarez MA, Balaguer F, Barquero D, Calvet X, Colan J,
Gornals J. Document de posicionament recomanacions de
la Societat Catalana de Digestologia i de la Societat Cata-
lana d’Endoscopia digestiva meédico quirdrgica: Mesures de
contencié en les Unitats d’Endoscopia davant el COVID-19.
http://www.scdigestologia.org/docs/docs_posicionament/
DOCUMENT _DE_POSICIONAMENT_ENDOSCOPIA_RESTABLIMENT
DE_LACTIVITAT_ADAPTADA_POST-PANDEMIA. pdf.

6. Generales M. Recommendations by the SEPD and AEG, both in
general and on the operation of gastrointestinal endoscopy and
gastroenterology units, concerning the current SARS-CoV-2 pan-
demic (March, 18). Rev Esp Enferm Dig. 2020;112:319-22.

7. Marin-Gabriel JC, Rodriguez de Santiago E. Documento
de posicionamiento AEG-SEED para el reinicio de la
actividad endoscopica tras la fase pico de la pandemia
de COVID-19. Gastroenterol Hepatol. 2020;43:389-407,
http://dx.doi.org/10.1016/j.gastrohep.2020.05.004.

8. Juillerat P, Peytremann-Bridevaux |, Vader JP, Arditi C,
Schusselé Filliettaz S, Dubois RW, et al. Appropriateness of
colonoscopy in Europe (EPAGE Il): presentation of methodol-
ogy, general results, and analysis of complications. Endoscopy.
2009;41:240-6.

9. Jellema P, Van Der Windt DAWM, Bruinvels DJ, Mallen CD, Van
Weyenberg SJB, Mulder CJ, et al. Value of symptoms and addi-

16


https://doi.org/10.1016/j.gastrohep.2020.11.020
https://doi.org/10.1016/j.gastrohep.2020.11.020
dx.doi.org/10.1016/j.gie.2020.03.019
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0010
dx.doi.org/10.1053/j.gastro.2020.02.055
dx.doi.org/10.1053/j.gastro.2020.02.054
http://www.scdigestologia.org/docs/docs_posicionament/DOCUMENT_DE_POSICIONAMENT_ENDOSCOPIA_RESTABLIMENT_DE_LACTIVITAT_ADAPTADA_POST-PANDEMIA.pdf
http://www.scdigestologia.org/docs/docs_posicionament/DOCUMENT_DE_POSICIONAMENT_ENDOSCOPIA_RESTABLIMENT_DE_LACTIVITAT_ADAPTADA_POST-PANDEMIA.pdf
http://www.scdigestologia.org/docs/docs_posicionament/DOCUMENT_DE_POSICIONAMENT_ENDOSCOPIA_RESTABLIMENT_DE_LACTIVITAT_ADAPTADA_POST-PANDEMIA.pdf
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0025
dx.doi.org/10.1016/j.gastrohep.2020.05.004
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0035
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040

Gastroenterologia y Hepatologia 45 (2022) 9-17

10.

1.

12.

13.

14.

15.

16.

tional diagnostic tests for colorectal cancer in primary care:
systematic review and meta-analysis. BMJ. 2010;340:795.
Adelstein BA, Macaskill P, Chan SF, Katelaris PH, Irwig L. Most
bowel cancer symptoms do not indicate colorectal cancer and
polyps: a systematic review. BMC Gastroenterol. 2011;11:65
http://www.biomedcentral.com/1471-230X/11/65

Balaguer F, Llach J, Castells A, Bordas JM, Pellisé M, Rodriguez-
Moranta F, et al. The European Panel on the Appropriateness of
Gastrointestinal Endoscopy guidelines colonoscopy in an open-
access endoscopy unit: a prospective study. Aliment Pharmacol
Ther. 2005;21:609-13.

Anddjar X, Sainz E, Gali A, Loras C, Aceituno M, Espinos JC,
et al. Grado de adecuacion de las indicaciones de la colono-
scopia en una unidad de acceso abierto. Gastroenterol Hepatol.
2015;38:313-9.

Godber IM, Todd LM, Fraser CG, MacDonald LR, Younes Ben H.
Use of a faecal immunochemical test for haemoglobin can aid in
the investigation of patients with lower abdominal symptoms.
Clin Chem Lab Med. 2016;54:595-602.

Fraser CG. Faecal immunochemical tests for haemoglobin (FIT)
in the assessment of patients with lower abdominal symptoms:
current controversies. Gastroenterol Hepatol. 2018;42:263-70,
http://dx.doi.org/10.1016/j.gastrohep.2018.09.007.

Cubiella J, Digby J, Rodriguez-Alonso L, Vega P, Salve M, Diaz-
Ondina M, et al. The fecal hemoglobin concentration, age and
sex test score: development and external validation of a simple
prediction tool for colorectal cancer detection in symptomatic
patients. Int J Cancer. 2017;140:2201-11.

Rodriguez-Alonso L, Rodriguez-Moranta F, Ruiz-Cerulla A,
Lobaton T, Arajol C, Binefa G, et al. An urgent referral strat-
egy for symptomatic patients with suspected colorectal cancer
based on a quantitative immunochemical faecal occult blood
test. Dig Liver Dis. 2015;47:797-804.

17.

18.

19.

20.

21.

22.

23.

24.

17

Del Giudice ME, Vella ET, Hey A, Simunovic M, Harris W, Levitt C.
Systematic review of clinical features of suspected colorectal
cancer in primary care. Can Fam Physician. 2014;60:405-15.
Weller D. Diagnosing colorectal cancer in primary care. BMJ.
2010;340:769.

Marshall T, Lancashire R, Sharp D, Peters TJ, Cheng KK, Hamilton
W. The diagnostic performance of scoring systems to identify
symptomatic colorectal cancer compared to current referral
guidance. Gut. 2011;60:1242-8.

NICE. Suspected cancer recognition and referr referral
al o v erview. Natl Inst Heal Care Excell Pathways. 2018
https://pathways.nice.org.uk/pathways/suspected-cancer-
recognition-and-referral

Cubiella J, Salve M, Diaz-Ondina M, Vega P, Alves MT, Iglesias F,
et al. Diagnostic accuracy of the faecal immunochemical test
for colorectal cancer in symptomatic patients: comparison with
NICE and SIGN referral criteria. Color Dis. 2014;16:273-82.
Mcdonald PJ, Digby J, Innes C, Strachan JA, Carey FA,
Steele RJC, et al. Low faecal haemoglobin concentration
potentially rules out significant colorectal disease. Color Dis.
2013;15:151-60.

Mowat C, Digby J, Strachan JA, McCann R, Hall C, Heather D,
et al. Impact of introducing a faecal immunochemical test (FIT)
for haemoglobin into primary care on the outcome of patients
with new bowel symptoms: a prospective cohort study. BMJ
Open Gastroenterol. 2019;6:e000293.

Westwood M, Lang S, Armstrong N, van Turenhout S, Cubiella
J, Stirk L, et al. Faecal immunochemical tests (FIT) can help
to rule out colorectal cancer in patients presenting in primary
care with lower abdominal symptoms: a systematic review con-
ducted to inform new NICE DG30 diagnostic guidance. BMC Med.
2017;15:1-17.


http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0040
http://www.biomedcentral.com/1471-230X/11/65
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0050
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0055
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0060
dx.doi.org/10.1016/j.gastrohep.2018.09.007
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0070
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0075
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0080
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0085
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0090
https://pathways.nice.org.uk/pathways/suspected-cancer-recognition-and-referral
https://pathways.nice.org.uk/pathways/suspected-cancer-recognition-and-referral
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0100
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0105
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0110
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115
http://refhub.elsevier.com/S2444-3824(21)00234-0/sbref0115

	The EPAGE guidelines are not an effective strategy for managing colonoscopies during the COVID-19 pandemic
	Introduction
	Material and methods
	Study design
	Study variables
	European panel on the appropriateness of gastrointestinal endoscopy II
	Statistical analysis

	Results
	Descriptive findings
	Univariate and multivariate analysis for prediction of colorectal cancer and significant colonic lesion
	Diagnostic accuracy of EPAGE, faecal occult blood test and risk calculation

	Discussion
	Conflicts of interest
	Acknowledgements
	Appendix A Supplementary data
	References


