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Objectives: Colon cancer (CRC) screening is a cost-effective strategy. A group of experts and methodologists
addressed clinical questions to adapt recommendations and provide guidance for health care providers involved
in the continuous care of individuals with average-risk for develop CRC. The development group focused on
health system resources and implementation issues.
Methods: Following PRISMA guidelines, we carried out a comprehensive systematic review and applied the
GRADE-ADOLOPMENT tool. The selected guidelines were appraised through AGREE II tool. The certainty of
evidence was rated using GRADE approach.
Finally, we use the Evidence-to-Decision (EtD) frameworks providing by GRADE to discuss benefits and harms,
values and preferences, feasibility, acceptability, and equity issues in Argentina to adopt, adapt and make de
novo recommendations to the local setting.
Results: Due to the absence of direct evidence, the panel made their recommendations on simulation models to
determine how the screening strategies might affect the population outcomes.
The certainty of all the available evidence was very low due to models’ assumptions. Since the lack of data about
CRC incidence in Argentina and the existing barriers, the panel did not suggest the beginning of screening before
50 years old. The panel highlighted the deficit of colonoscopy availability. Therefore, they suggest that the
balance may favor using quantitative over qualitative iFOBT because of the higher specificity to detect CRC and
the reduction in colonoscopy required. In our setting and considering adherence, the panel suggests that iFOBT
being used annually rather than bi-annual driving an improvement on the loss of follow–up.
Conclusions: The panel the panel did not suggest the beginning of screening before 50 years old, they suggest that
the balance may favor using quantitative over qualitative iFOBT and annually iFOBT.

1. Objectives and scope
The aim of these guidelines is to make recommendations on the use
of immunochemical fecal occult blood test (iFOBT) for the early detec
tion of precursor lesions (advanced adenomas) and early colorectal

cancer (CRC) based on the best evidence available in an average risk
population (defined as the absence of either a personal or a family his
tory of CRC, familial adenomatous polyposis, Lynch Syndrome or in
flammatory bowel disease, as well as a history of abdominal and/or
pelvic radiation therapy) from a population-based clinical perspective
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adapted to the local scenario.
The potential benefits and risk of the available options, frequency,
feasibility of use and the values and preferences of the users will be
considered.
This guide has been designed for Argentinean health care providers
involved in the continuous care of patients and individuals with a risk of
CRC as well as funding entities and health care decision makers.

procedures and therefore the results are more consistent. The cut-off
point to define positivity may differ according to implementation.
• Endoscopic methods: A colonoscopy includes visual assessment, re
quires preparation and sedation.
3. Methodology
The methodology for guideline adaptation from the Ministry of
Health20 was used to design this guideline.

2. Introduction
CRC is a potentially curable disease since between 80 and 90% of the
cases originate in a polyp. In most cases (around 75%), CRC occurs in
individuals with no personal or family history of the disease.
In Argentina, 15,692 new cases of CRC were estimated for the year
2018, including 12.2% of the total number of tumors1 (Graph 1).
Both global patterns and trends in incidence and mortality related to
CRC are correlated with the current levels of human development.38
Therefore, more interventions are needed (dependent on the resources
available) to reduce the number of cases of CRC in the coming decades.2
In 2018, CRC was responsible for 7349 deaths,4 which accounted for
a mortality rate adjusted for age of 12.6% per 100,000 habitants.3
The most important effectiveness measure of a screening strategy is
the decrease in mortality due to a specific cause, compared to the
equivalent general population not included in the screening.5,6,7
Based on the information available, the World Health Organization
(WHO)8 encouraged countries to develop cancer prevention and control
programs in a structured, systematic and gradual fashion based on local
considerations and needs.9 However, the most effective strategy has not
been identified yet.12
Regardless of the testing strategy, most of the evidence in individuals
with average risk applies to the 50- to 70-years-old. So, the recom
mendations are typically based on this target population. Outside this
age range, individualized recommendations should be applied.13
Method selection depends on the quality of performance and also on the
resources available in the area where the program is implemented.14,15
According to a report drafted by PAHO (Pan American Health Or
ganization) in 2017,17 many countries in the region introduced CRC
population screening based on iFOBT and are at present in different
stages (Graph 2).
In our country the National Prevention and Early Detection Program
for Colorectal Cancer was created in 2013.18 It was implemented
including the general population and follow up of higher risk groups.
The method selected for individuals of both genders in the 50- to
70-year-old group with public health coverage was the yearly qualita
tive iFOBT, in case of a positive test a colonoscopy is also performed. An
assessment of the impact of the CRC screening program in Argentina
based on qualitative iFOBT in 50-year-old with public coverage only
concluded that this strategy has a positive impact on the healthcare
policy selected and on the number of cases and costs for the state.19

3.1. Research questions
• What is the age when population screening in individuals with
average risk of CRC provides a higher reduction in CRC mortality?
• What is the impact of the quantitative vs. the qualitative iFOBT on
CRC screening?
• In the population with an average risk exposed to quantitative
iFOBT-based screening strategies, which is the most appropriate
screening interval?
3.2. Systematic literature review
A systematic review of the literature according to the PRISMA
guidelines was conducted in PubMed, TRIP database, Cochrane Library,
Epistemonikos and LILACS. The search was complemented with a
manual search. Were included Clinical practice guidelines (CPG), Sys
tematic reviews and meta-analyses, CRC screening, Language: English or
Spanish, Publication date: until October 2020.
Outcomes selected: a) Target age for the use of CRC screening
methods in average risk populations. b) Impact on the CRC-related
incidence and mortality of two qualitative and quantitative iFOBT and
the potential harms of using these two techniques. c) Impact on the
frequency of use of the quantitative iFOBT (Appendix I).
3.3. Assessment of CPGs according to
AGREE II21 and then the strategy suggested by the National Ministry
of Health was used to select the guidelines which might be adapted
(Appendix II and III). Evidence was obtained from the guidelines
selected in order to answer questions of interest.
3.4. Development of the consensus for recommendations adapted to the
local setting
Panel: authorities of the national scientific societies or key opinion
leader in the field (Appendix IV).
The appropriate evidence was identified, and the controversial issues
were selected for discussion in relation to the proposed topics.
Methodology for consensus: First, the GRADE® system and the cor
responding framework for decision making was presented at a virtual
meeting (Appendix VI). The strength of the system is based on the
explicit and transparent recommendations obtained from the assessment
of the body of evidence (Appendix VII). At the same meeting, the
structured summary of evidence found for each question based on ac
curate evidence was also described. Also, the members of the panel
discussed the validation of topics for analysis, the modification or in
clusion of relevant questions not included in the original proposal.
At the second virtual meeting, recommendations adapted to the local
scenario were made by implementing the decision framework and
related domains as provided by GRADEpro.
Finally, a preliminary document was drafted and e-mailed to the
members of the panel for revision and underwriting of the final docu
ment. The external revision was conducted by Dr. Linda Rabeneck.
All the members of the working group and participants of the
consensus declared their conflicts of interest (Appendix V).
This document was funded by Fundación Gedyt.

2.1. Current technologies available for CRC screening
• Stool guaiac test (gFOBT): This test is based on the peroxidation test
through the Guaiacum conjugate which turns blue in the presence of
hemoglobin. The participant must collect three stool samples and in
some cases some diet restrictions and medication are recommended
by the manufacturer since the reactive does not react specifically
with human hemoglobin.
• iFOBT: This test is used for the detection of occult blood through
antibodies (agglutination inhibition) against human hemoglobin
present in feces. These measurements are performed using one
sample only and do not require diet or drug restrictions. These tests
do not react with hemoglobin digestion products. There are quali
tative and quantitative FOBT available. Qualitative tests depend on
visual interpretation and are associated with inter-observer vari
ability. Quantitative tests require a lab and the use of standardized
2
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4. Results

The summary of evidence were judged following the GRADE
guidelines by Brozek J. et al. (2020)29 to assess certainty in evidence.
Confidence of estimates was very low due to imprecision and indirect
evidence (Appendix VIII).
The 2020 USPSTF Update used 3 models (Sim-CRC, CRC-Spin and
MISCAN) to assess 239 screening strategies.22 These models considered
epidemiological data from the USA considering a 100% adherence
among the individuals screened. The strategies related to the manage
ment of CRC were considered for the analysis.
The aim was to determine the best strategy within each modality.
This was different from the model proposed by the American Cancer
Society (ACS) 2018, where according to the threshold some strategies
were recommended by the model or not. The proportion in the increased
incidence between both models was also different. (Appendix IX).
The results obtained in two of the three models (Sir-CRC and CRCspin models), the use of iFOBT starting at age 50 both with an annual
interval or an interval every two or three years were strategies charac
terized by the initiation at the age of 45.
The initiation of quantitative iFOBT at the age of 45 as compared to
the age of 50 resulted in one less death (7 vs. 6 for Sim-CRC and CRCSpin; 11 vs. 10 MISCAN) with more than 3000 iFOBT and 170 colo
noscopy needed per 1000 individuals with average risk screened (Ap
pendix X). Noticeably, the cut-off value for iFOBT was under 20 mcg/g.
No direct evidence providing values and preferences of patients on
this question has been found (What is the magnitude of benefits and
harms accepted to start testing at the age of 45 vs. 50?). The guidelines
used to answer this question only mentions high variability in terms of
methods and intervals.30,31
Another guideline comes to the same conclusion as for the variability
in values and preferences about CRC screening, so the members of the
panel are asked rounds of questions to indirectly estimate the likely
preferences of the target population.3233
According to the opinion of the panel, the local epidemiological data
of the 45–49 age group should be available.
Recommendation (Table 5).
The guideline panel does not recommend the use of screening in
individuals between 45 and 50 years of age with an average risk for CRC
(conditional based on very low certainty in the evidence). This decision
should be considered within the context of shared decision making.

A) The selected guidelines were 4 (Table 1)25
B) Questions
4.1. What is the age when population screening in individuals with
average risk for CRC provides a larger reduction in CRC mortality?
There is no direct evidence of the impact of screening strategies for
critical outcome such as CRC-related incidence and mortality in the
45–49 age group. Three European studies initiated in the 80s and 90s
included individuals older than 45, gFOBT was used as a screening test
and no age subgroup analysis was reported, probably because of the
absence of statistical significant power.26
CRC caused a total of 7349 deaths in Argentina in 2018 (Table 2),27
most of them occurs in adults older than 60 years old (Table 3).
Two guidelines include a weak recommendation to conduct
screening in the population between the ages of 45 and 50.22,24 These
recommendations are based only on the opinion of the panel members in
relation to the increased number of CRC cases in this age group in the
territory in question (USA) and used simulation models to support their
recommendations.
One guideline23 use MISCAN model to determine how screening
might affect this population. The MISCAN model considers the
following: 100% compliance rate; 132 screening strategies; increased
incidence adjusted rate in young adults in the USA between 1974 and
2013 according as reported by SEER,28 and supposing an increased risk
as the cohort ages. The endpoint was a balance between the benefits, i.e.,
years gained and the potential burden and harms, defined as the number
of colonoscopies needed. As a reference, strategies including colonos
copy and meeting the effectiveness limit or 98% of this limit as defined
by the working group were selected.
The rate between the increase in burden compared to the benefit was
(Efficiency Ratio, ER) estimated for the different strategies. The
threshold for the strategy recommended by the model was an ER below
39 (as defined by USPSTF) for colonoscopy, while for methods not using
colonoscopy the ER was supposed to be under that obtained by the co
lonoscopy as well as years of life gained equal or under 90% as compared
to the colonoscopy.
The most effective strategies by the model were: colonoscopy every
10 years from the age of 45 to the age of 75, for as compared to the
50–75 age group 6.2% more years of life were gained and a 17% of
colonoscopies per 1000 adults during a “lifetime” for screening.
In this particular model, the initiation of screening at the age of 40
with colonoscopy every 10 years led to a slight increase in the years of
life gained (438 vs. 429) as compared to the initiation at the age of 45
but with the same number of preventable deaths37 per 1000 adults; so it
was not considered a recommended strategy (Table 4).
This model has several limitations: The burden of tools other than
colonoscopy was not considered. There is no consensus about the
threshold to measure efficacy for the increased number of colonoscopies
over the years of life gained. Adherence to screening, follow up and
diagnosis is not 100%. There is uncertainty as to whether “test perfor
mance” between the ages of 45 and 49 is similar, supposing a lower
prevalence, as that observed in older individuals.
It is important to consider that the panel and the model in this
selected guideline did not consider costs or the appropriate use of re
sources for recommendations.
The use of annual iFOBT starting at age 45 vs. 50 prevented one
death (11 vs. 12) every 1000 individuals screened, and 3225 more
iFOBTs and 296 colonoscopy were needed. Years of life gained were 403
vs. 377, respectively. The 2-year interval also helped prevent one death
every 1000 screened individuals (16 vs. 17), a larger number of tests
(2134) and colonoscopy (232) were needed every 1000 individuals
screened.

4.2. What is the impact of quantitative vs. qualitative iFOBT in CRC
screening?
Due to the absence of direct evidence in the guidelines selected and
given that they only include the quantitative iFOBT, an advisory group
(Raguza M and Izcovich A) was asked to assess the impact of both
sensitivity and specificity of both tests on CRC incidence and mortality
as well as the use of videocolonoscopy and related complications.
A decision tree with 100% adherence and two screening strategies
(qualitative and quantitative iFOBT) was selected. For the quantitative
tests, different cut off points were selected (≤10 mcg/g, 10–20 mcg/g,
20–30 mcg/g and >30 mcg/g). Incidence and mortality data adjusted
for age in Argentina, other sources of mortality were taken from sys
tematic reviews, the prevalence was obtained from the meta-analysis of
selected diagnostic studies and the colonoscopy-related complications
were obtained from a systematic review (Reumkens, 2016).
The threshold defined as non-trivial or clinically relevant was the
detection of 10 new cases or deaths for CRC every 1,000,000 individuals
screened, an 8% difference between both methods for sensitivity to
detect adenomas and 1% for CRC, and a difference in specificity of 18%
and 17% for adenoma and CRC, respectively.
The body of evidence from comparative and non-comparative
studies was assessed separately, the certainty was selected in the high
est evidence. To answer this question, 42 primaries studies were found,
32 including quantitative iFOBT and 14 qualitative gFOBT. Four studies
compared these strategies directly only.
3
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The qualitative method was more sensitive than the quantitative
method in the meta-analysis, except for a cut-off point of >30 mcg/g to
detect CRC. The quantitative method was more specific except for the
detection of CRC at cut off values of 10–20 mcg/g and >30 mcg/g,
which showed no differences. Certainty in evidence was from very low
to moderate. (Appendix XI).
No differences were seen between false negatives for CRC between
the quantitative and the qualitative method except when considering cut
off values of >30 mcg/g, when 2 cases less were detected than when
using the qualitative method. As for the false positives no differences
were reported for CRC for cut off points of >30 mcg/g to 10–20 mcg/g; a
difference of 60 less cases was seen when the <10 mcg/g threshold was
used. Estimate certainty was from very low to moderate. (Appendix XII).
As for the incidence for a cut off value of ≤10 mcg/g, the use of the
quantitative test detects 22 cases more, and for a cut off value of >30
mcg/g it is able to detect 15 cases more with very low certainty level in
the evidence.
In the case of mortality with a cut off value of ≤10 mcg/g 80 deaths
could be obtained, at a range of 10–20 mcg/g, 124 more and at a cut-off
point of >30 mcg/g, 253 less with very low level of certainty in the
evidence.
The number of colonoscopy and related complications (bleeding,
perforations) is lower when using the quantitative method in the cut off
points with low certainty in the level of evidence. No comparisons were
found for the cut -off point of 20–30 mcg/g (Appendix XIII).
An important limitation of the model is that neither the variability in
the adoption of methods or the frequency in follow-up nor the barriers
for access are considered.
No evidence related to values and preferences on the use of one
method or the other were found either.

length of time of adenoma.
The tables with the summary of the evidence (Appendix XIV) were
designed based on the results of the model to compare the use of annual
iFOBT or iFOBT every two years. The level of the evidence went down to
very low due to indirect evidence available. The burden was measured
considering the number of colonoscopies and the number of tests.
The impact of both strategies is higher when the individual risk is
higher; the reduction in the number of cases and mortality with the use
of the annual test is higher but associated with the need for a larger
number of tests and colonoscopies.
It should be underscored that the perspective for recommendations
in this guide is individual so, all the options are supposed to be available
and are accessible.
No direct evidence providing estimates about the values and pref
erences of patients in this field have been found. The analyzed guide
concludes that variability is high in terms of values and preferences, so it
includes rounds of questions for the panel members to indirectly esti
mate the probable preferences of the target population3536

4.3. Recommendation

This work provides unprecedented and essential information for
Argentina in relation to CRC screening in an average-risk population.
We answer three crucial common practice questions and we hope it
can be a critical decision-making tool.
At present, based on the available evidence, the guideline panel does
not recommend the use of screening in individuals between 45 and 50
years of age with an average risk for CRC and this decision should be
considered within the context of shared decision making; guideline
panel suggests the use of quantitative iFOBT to screen patients with
average risk for CRC between the ages of 50 and 70 and considering that
certainty of evidence is very low to estimate the number of preventable
deaths with both intervals and even considering the annual use may lead
to increased costs, the panel considers the annual interval is more
feasible to improve adherence and reduce the loss to follow-up rate.

4.5. Recommendation
The guideline panel suggests the use of quantitative iFOBT with the
annual (conditional based on very low certainty in evidence) (Table 7).
Considering that certainty of evidence is very low to estimate the
number of preventable deaths with both intervals and even considering
the annual use may lead to increased costs, the panel considers the
annual interval is more feasible to improve adherence and reduce the
loss to follow-up rate.
5. Conclusion

Guideline panel suggests the use of quantitative iFOBT to screen
patients with average risk for CRC between the ages of 50 and 70
(conditional based on very low certainty in the evidence). (Table 6).
4.4. In the population with average risk undergoing screening with
quantitative iFOBT, what is the most appropriate testing interval?
Due to absence of direct evidence to select the most appropriate in
terval, the simulation model in the guideline by Helsingen L.M et al.
(2019) was used.23
The authors used the MISCAN-colon model with epidemiological
data from the Norwegian population between the ages of 50 and 79.
Four strategies were assessed: colonoscopy, sigmoidoscopy, annual
iFOBT and iFOBT every two years.
The cut -off value for the iFOBT test was 20mcg/g. The role of these
strategies was simulated in the following outcomes: incidence of CRC,
CRC specific mortality and number of colonoscopies per 1000 in
dividuals screened. Other outcomes assessed were global mortality,
number of tests used and procedure-related complications.
As reported in the literature, most of the Western individuals over the
age of 50 have a 1–2% risk of developing CRC in the next 15 years; so,
seven hypothetical cohorts were used with a baseline risk for CRC in 15
years of between 1% and 7%. This risk was estimated using an online
tool (Qcancer) which may predict the individual risk of developing CRC
based on different variables such as ethnicity.
To estimate the risk for colonoscopy-related complications the data
from SEER-Medicare were used. The 2013 European Guidelines on
gastrointestinal endoscopy were used for the follow up according to the
findings.34 100% adherence was estimated for the cohorts both in
screening and for follow up.
The authors considered certainty in evidence was low due to the
uncertainty observed in: All CRCs derive from an adenoma; differences
in CRC risk are caused by differences in the incidence of adenomas and
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