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ABSTRACT

Colorectal cancer is a serious health problem in which screening
is capable of reducing both the mortality and the incidence of the
disorder. Colonoscopy, the mainstay of this type of screening, allows
to establish an early diagnosis and also to eliminate malignant pre-
cursor lesions. The screening test which is performed in Spanish
programs is the determination of fecal occult blood using the
immunochemical method which gives around 70% of positive values
for colonoscopy for any type of neoplasia. As a result, in 2009 the
National Health System set as an objective that these programs
cover 50% of the population by 2015. It is well known that colon
screening is highly cost effective with a ratio of around 2500 per
QALY, much lower than ratios of other programs. Only the direct
costs of colon and rectal cancer in Spain can be estimated at more
than one thousand million euros per year. Early diagnosis and the
cancers avoided thanks to screening can reduce these costs by 40%.
The impact that the introduction of this screening has on health ser-
vices can be lessened if the indications for colonoscopy are followed
adequately. In conclusion, there is no justification for not acting to
prevent CRC and this is especially so in times of crisis as there is
no better social cost invested than that which saves suffering, deaths
and even money.
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ABBREVIATIONS

AEG: Spanish Association of Gastroenterology.
AECC: Spanish Association Against Cancer.

APCC: Alliance for the Prevention of Colon Cancer.
CRC: colorectal cancer.

CSPN: Cancer Screening Program Network.

DNA: deoxyribonucleic acid.

FIT: fecal immunochemical testing.

FOBT: fecal occult blood test.

gFOBT: stool guaiac test for fecal occult blood.
ICER: incremental cost effectiveness ratio.

NNE: number needed to examine.

NHS: National Health Systems.

NNS: number needed to screen.

NPS: National Polyp Study.

QALY: quality-adjusted life year.

RCT: randomized clinical trial.

RPI: Retail Price Index.

SEE: Spanish Society of Epidemiology.

SEED: Spanish Society of Digestive Endoscopy.
semFYC: Society of Family and Community Medicine.
SEOM: Spanish Society of Medical Oncology.
SEOR: Spanish Society of Radiotherapeutic Oncology.
SEPD: Spanish Society of Digestive Pathology.
USA: Unites States of America.

WHO: World Health Organization.

COLORECTAL CANCER (CRC) SCREENING IS
EFFICIENT IN REDUCING THE MORTALITY
AND INCIDENCE OF THE DISEASE

CRC is the most frequent cancer in Spain with 28, 551
new cases in 2008 (1). In 2010, it was the sixth cause of
death with 14,833 people, double the number of deaths
from breast cancer and six times that of traffic accidents
(2). Unlike other countries, such as the United States of
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America (USA) where screening is more widespread, in
Spain there is a tendency for the incidence of CRC in both
sexes and also mortality, especially in males, to be rising
(1,3). These trends have been analyzed in detail by Spanish
groups both for the country as a whole (4) and for the
Autonomous Region of Andalucia in particular (5).

The best hope for reversing this situation is primary pre-
vention and especially widespread screening of the popu-
lation. The 2009 report on the situation of cancer in the
USA (7) shows a 26% reduction in mortality from CRC
over the period 1975-2000 and estimates that of this 26%
only 3% is attributable to treatment, in spite of the advances
made, while control of risk factors accounts for 9% and
screening for the remaining 14%. In other words, the reduc-
tion in CRC mortality in the USA can be justified in up to
88.5% of cases by prevention, and screening alone is
responsible for more than half of this reduction (54%). The
authors claim that by maintaining these trends, CRC mor-
tality could be reduced by 36% in the USA by 2020, and
even by 50% if the prevention programs are intensified.

Although no doubts exist regarding the importance of
establishing widespread screening programs, there is con-
siderable discussion regarding the test to be used, the profile
of the programs to be developed and, of course, their cost
effectiveness and sustainability.

ALTERNATIVES TO CRC SCREENING

There is no CRC screening without colonoscopy
although this may not be the initial examination. The effect
of colonoscopy is double, as it combines the ability to make
a diagnosis with the direct treatment of malignant precursor
lesions (adenomas) and even non-invasive carcinomas with
a good prognosis. Since 1993 the effects of the endoscopic
elimination of adenomas on the incidence of CRC has been
well known thanks to the results of the National Polyp
Study (NPS). These range from 76 to 90% depending on
the cohort studied (8). Similarly, a recent and extensive
population-based case-control study carried out in Germany
concluded that colonoscopy reduces the risk of CRC by
77% (9) and another study in Canada by 48% (10). As for
CRC mortality in the USA, the reduction attributable to
colonoscopies has been estimated at between 13% and 19%
(11) and in Canada at 81% in relative terms (10). In Ontario
(Canada), in a study involving more than two million people
it was observed that for each 1% increase in colonoscopies
there was a 3% reduction in the mortality rates from CRC
(12). In the USA it has been estimated that the percentage
of deaths from CRC attributable to the non-use of colono-
scopies ranges from 38 to 44%, deaths, which would have
been avoided if in the preceding 10 years the population
eligible to take part in a CRC screening program with
colonoscopy had been included (11). The same NPS group
has demonstrated that the direct effect of polypectomy on
CRC mortality is 53% in the long term (13). Two other
recent Canadian studies report an association between
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colonoscopy and reductions in CRC mortality, although
this is attributable only to distal cancers (14,15).

Bearing in mind different healthcare models and different
perspectives, many countries, such as the USA, Germany
or Poland develop their screening programs based on direct
colonoscopy (16,17) and in general following opportunistic
criteria. Others, including our own, with established Nation-
al Health Systems (NHS) opt for performing initial tests,
which if found positive then lead to colonoscopy. The rea-
son is to optimize colonoscopy by improving the post-test
chances of finding lesions. But opting for a non-opportunis-
tic model does not mean that opportunistic screening does
not co-exist with public programs. Consequently, in such
cases, it is very important to record the opportunistic screen-
ing that takes place outside the NHS, to take the results into
account and guarantee its quality.

Fecal occult blood test (FOBT) is the screening test with
the best evidence base. Four large randomized clinical trials
(RCT) have analyzed screening using the detection of fecal
occult blood by the stool guaiac test for fecal occult blood
(gFOBT) including 327,043 participants in Denmark
(Funen) (18), Sweden (Goteborg) (19), USA (Minnesota)
(2) and the United Kingdom (Nottingham) (21). A Cochrane
review estimates that for these four RCTs an overall 16%
reduction in mortality (RR = 0.84; 95% CI= 0.78-0.90)
(22). Furthermore, follow-up of the Minnesota cohort has
demonstrated a significant reduction in the incidence of
CRC -17% in the biannual FOBT arm and 20% in the annu-
al FOBT arm (23). Following these emblematic RCTs, other
large controlled but not randomized studies have shown
the same benefit in terms of reduction of mortality (24).

The gFOBT is currently being superseded by fecal
immunochemical testing (FIT) first developed in Japan in
the 1980s and which was first used in European programs
in the 90s (25). One advantage over the chemical method
is that it only detects human hemoglobin and thus does not
require a diet. More importantly, it is capable of detecting
more significant neoplasia, especially high-risk adenomas
(26,27).

In February 2012 the first results from the important
Spanish ColonPrev study were published, they reinforce
the hypothesis that the most appropriate option is to use a
screening strategy based on FIT, followed by colonoscopy
in positive cases. This study is a large RCT comparing for
the first time FIT every two years with direct colonoscopy
performed only once. The hypothesis is the non-inferiority
of FIT and the main variable was 10-year mortality. More
than 50,000 subjects were invited to participate and the first
round in the FIT arm has been completed and all the endo-
scopic explorations via colonoscopy. The observed rate of
detection of cancers and adenomas after the first round indi-
cates that FIT detects the same number of cancers as
colonoscopy although a greater number of adenomas are
detected by the latter procedure (28).

Flexible sigmoidoscopy has also been shown to be effec-
tive in reducing the mortality and incidence as a screening
test in three large RCTs. The UK Flexible Sigmoidoscopy
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Screening Trial reported in 2010, in the analysis by intention
to treat, significant reductions in incidence and mortality
of 23 and 31% respectively which rose to 33 and 43% in
the analysis by protocol (29). In 2011 the results of the Ital-
ian SCORE Trial were published showing significant reduc-
tions in incidence by intention to treat of 18%, while in the
same type of analysis the reduction in mortality was 22%
although this was not statistically significant. In the analysis
by protocol both incidence and mortality decreased signif-
icantly by 31 and 38% (30). In 2012 the PLCO Cancer
Screening Trial reported for sigmoidoscopy a 50% reduc-
tion in distal CRC while mortality for proximal CRC was
unchanged (31), a finding also observed in the UK Flexible
Sigmoidoscopy Screening Trial (29).

The use of sigmoidoscopy as a screening test for CRC
assumes that it is unlikely that subjects will have lesions in
the right colon if they have none in the left colon. This
assumption is incorrect as we showed some years ago in a
population at standard risk (32) and although it may seem
partially valid for pedunculated adenomas this is not at all
the case for flat lesions and serrated adenomas, which may
explain the observed lack of effect on the reduction of mor-
tality in cancer of the right colon in some studies (33,34).
To date there are no other screening tests which have proved
to be effective in reducing mortality and incidence although
good results have been obtained in their ability to detect
lesions.

Among the more widespread alternative imaging tech-
niques is CT colonography. This has been used as a screen-
ing tool most extensively in the USA. It shows good sen-
sitivity and specificity to detect polypoidal lesion larger
than 10 mm but not for flat lesions or polyps smaller than
5 mm (35).

Colon capsule endoscopy is an emerging imaging tech-
nique which has also shown promising results regarding
its ability to detect lesions (36,37) and which could be used
in the future for CRC screening in patients with standard
risks and in those patients refusing to undergo conventional
colonoscopy or in those in whom colonoscopy does not
allow visualization of all the colon (38). From the perspec-
tive of population screening, the greatest disadvantage of
both tests is the additional cost.

Among the fecal tests which represent alternatives to
FOBT much work is currently focusing on the identification
of increasingly better fecal DNA markers, but for the
moment such tests are not real alternatives for use in mass
screening (39).

CRC SCREENING IN SPAIN

At the end of 2009, a key event occurred when the
update of the National Cancer Strategy of the NHS (40),
as part of its objective 10 dedicated to the early detection
of CRC, established the mandate of introducing population
screening programs for CRC for medium to low risk pop-
ulations aged between 50 and 69 years old with biannual
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FOBT as the screening test. Furthermore, a national cov-
erage of 50% was established for 2015. Significantly, the
decision was taken to set up information systems allowing
evaluation at the national and regional levels, adopting
the quality standards of the European guidelines (41) and
assigning this evaluation to the Spanish Cancer Screening
Network (42).

In Spain there exists a thriving and active population-
based screening of high quality. This is the case thanks to
the pioneering programs carried out in Catalufia from 2000,
Valencia from 2005 and Murcia from 2006 as well as those
appearing afterwards. These programs were promoted by
institutions with an in-depth knowledge of the requirements
and methodology necessary to set up and run this type of
programs. These institutions are integrated in the pre-exist-
ing Cancer Screening Program Network (CSPN). The
CSPN is formed by the people in charge of cancer screening
programs in the Autonomous regions, who are experts in
Public Health, its main objective is the exchange of expe-
riences between managers of population-based programs
of early cancer detection. It is in this aim that they organize
the CSPN annual meeting, as an opportunity for members
to meet (42). In 2007 the majority of the members of the
network participated, along with specialists in digestive
disorders, pathologists, radiologists, surgeons, primary care
physicians and oncologists in a special meeting dedicated
to establishing the necessary recommendations for the plan-
ning and setting up of demographically-based organized
programs for the prevention of CRC (43).

The interest of Spanish gastroenterologists in screening
for CRC began in the 1980s (44-49). In 1999 the Gastroin-
testinal Oncology Group of the Spanish Association of Gas-
troenterology (AEG) began the multicenter studies Epicolon
I and Epicolon II which have been supplying high impact
information on family and hereditary forms of CRC in
Spain (50). In 2004 the AEG, together with the Society of
Family and Community Medicine (semFYC) and the
Iberoamerican Cochrane Center published the relevant
Practical Clinical Guidelines for the Prevention of Colorec-
tal Cancer, which was updated in 2009 (51,52) and which
until the recent appearance of the European Guidelines (41)
were the main source used by Spanish screening programs
especially regarding decisions on follow-up. In 2006 the
group and the institutional screening programs began a
steady collaboration which over the course of 2007 was
articulated around the ColonPrev studied described above.
A recent additional benefit of the participation of Spanish
specialist in digestive disorders has been the publication of
Practical Clinical Guidelines on the Quality of Colonoscopy
for Colorectal Screening, promoted conjointly by the AEG
and the Spanish Society of Digestive Endoscopy (SEED)
(53,54).

Also in 2007 the gestation of the Alliance for the Pre-
vention of Colon Cancer (APCC) began in Spain, as an ini-
tial idea of the Spanish Association Against Cancer
(AECC), the AEG, the semFYC and the Spanish Society
of Medical Oncology (SEOM). It was formally established
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Table I. Detection rates obtained in the Colorectal Cancer
Prevention Program in the region of Murcia between
the years 2006 and 2010

Lesions detected Total
Number of persons with appropriate test 47,088
Number of persons with a positive test 5,009
Number of colonoscopies performed 4,708
Number of persons with high risk adenomas* 1,813
Number of persons with low risk adenomas 1,295
Number of persons with any adenoma 3,108
Number of persons with invasive cancer detected 161
Number of persons with high adenoma or invasive

cancer detected 1,974
Number of persons with any adenoma and invasive

cancer detected 3,269

Rate of persons with high risk adenomas*

N.° of persons with high risk adenomas/Number of

person with appropriate test x 1,000 38.50
Rate of persons with low risk adenomas

N.° of persons with low risk adenomas/ Number of

person with appropriate test x 1,000 27.50
Rate of persons with any adenoma

N.° of persons with any adenoma/Number of person

with appropriate test x 1,000 66.00
Rate of persons with invasive cancer detected

N.° of persons with invasive cancer detected/Number

of person with appropriate test x 1,000 3.42
Rate of persons with high risk adenoma and

invasive cancer detected

Number of persons with high risk adenoma and

invasive cancer detected/Number of person with

appropriate test x 1,000 41.92
Rate of persons with any adenoma and invasive

cancer detected

Number of persons with any adenoma and invasive

cancer detected/Number of person with appropriate

test x 1,000 69.42

*Persons with 3 or more adenomas and/or some of them equal or greater than 10
mm, or with a villous component or high grade dysplasia (includes the previously
termed carcinoma in situ and intramucosal carcinoma).

in 2008 with the incorporation at its foundation of a patient
association, Europacolon, the Spanish Society of Epidemi-
ology (SEE) and the Spanish Society of Radiotherapeutic
Oncology (SEOR). Currently the APCC is made up of 15
different scientific societies, among them the Spanish Soci-
ety of Digestive Pathology (SEPD) and the SEED. For fur-
ther information on this Alliance we direct readers to the
excellent article by Morillas et al. (55).

As was pointed out above, the first autonomous region
to begin an institutional screening program was Catalufia
in 2000. This initiative was joined over the years 2005-
2006 by the regions of Valencia and Murcia and in 2008-
2009 by the Basque Country, Cantabria and the Canary
Islands. In 2010 La Rioja also began to participate. Fur-
thermore, Aragén and Castilla-Ledn are currently devel-
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Table IIl. Tumor stages of the invasive cancers detected
in the Colorectal Cancer Prevention Program in the region
of Murcia between the years 2006 and 2010

Tumors detected. Stage Total
Number of persons with invasive cancer detected 161
Number of cancers in stage | 78
Number of cancers in stage Il 31
Number of cancers in stage Il 37
Number of cancers in stage IV 14
Number of cancers in unknown stage 1

Percentage of cancers in stage |

Number of cancers detected in stage I/Number of

cancers detected in stage I, Il, lll or IV x 100 48.75
Percentage of cancers in stage Il

Number of cancers detected in stage Il/Number of

cancers detected in stage I, Il, lll or IV x 100 19.38
Percentage of cancers in stage Il

Number of cancers detected in stage Ill/Number of

cancers detected in stage I, Il, lll or IV x 100 23.13
Percentage of cancers in stage IV

Number of cancers detected in stage IV/Number of

cancers detected in stage I, Il, lll or IV x 100 8.75

oping pilot programs. Other autonomous regions have
announced the prompt commencement of their programs.
The data available in 2012, which are changing and only
suggestive, show that the coverage of these programs in
the Spanish state for the population aged 50-69 years is
14.26% (1,466,380 people included from an official
national census of 10,283,772 people in this age range)
(56). The highest relative coverage is in Cantabria (69%),
followed by the Basque Country (51%). All the
autonomous regions currently use FIT as the screening
test (57).

There is a high level of consistency obtained from the
different screening programs with regard to the results of
the detection rates of cancer and adenomas. As an example,
we present in tables the as yet unpublished results for the
program in Murcia. The detection rates are shown in table I,
while table II describes the stages of the invasive cancers
detected and table I1I the positive predictive values. Finally
in table IV we list the Numbers Needed to Screen (NNS)
and the Numbers Needed to Examine (NNE) with
colonoscopy. From the analysis of these tables it can be
deduced that screening colonoscopy, after positive FIT, is
highly effective as it detects some type of neoplasia in about
70% of subjects examined, of whom more than 40% have
significant neoplasia (subjects with high risk adenomas or
invasive cancer) (Table III). The NNS to detect an invasive
cancer is 293 (292.47), falling to 24 (23.85) for significant
neoplasia and only 15 (14.40) for any type of neoplasia
(Table IV). As for the NNE with colonoscopy to detect an
invasive cancer the number is 30 (29.24), 3 (2.39) for sig-
nificant neoplasia and 2 (1.44) for any type of neoplasia
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Table lll. Positive predictive values obtained in the
Colorectal Cancer Prevention Program in the region
of Murcia between the years 2006 and 2010

Positive predictive value (PPV) Total

PPV of high risk adenomas*

Number of persons with high risk adenomas/Number

of persons undergoing colonoscopy x 100 38.51
PPV of low risk adenomas

Number of persons with low risk adenomas/Number

of persons undergoing colonoscopy x 100 27.51
PPV of any adenoma

Number of persons with any adenoma/Number of

persons undergoing colonoscopy x 100 66.02

PPV of invasive cancer detected

Number of persons with invasive cancer detected/

Number of persons undergoing colonoscopy x 100 3.42
PPV of high risk adenomas and invasive cancer

detected

Number of persons with high risk adenomas and invasive

cancer detected/Number of persons undergoing

colonoscopy x 100 41.93
PPV of any adenoma and invasive cancer detected

Number of persons with any adenoma and invasive

cancer detected/Number of persons undergoing

colonoscopy x 100 69.44

*Persons with 3 or more adenomas and/or some of them equal or greater than 10
mm, or with a villous component or high grade dysplasia (includes the previously
termed carcinoma in situ and intramucosal carcinoma).

(Table IV). Such results are conclusive regarding the effec-
tiveness of these types of program based on FIT followed
by colonoscopy for positive cases.

THE THOUSAND MILLION EURO QUESTION:
ARE THESE PROGRAMS WORTH SPENDING
MONEY ON?

A rigorous and as yet still unsurpassed study, published
by its authors as part of a study carried out by the Ministry
of Health, estimates the annual costs, both direct and indirect,
of the most prevalent cancers in Spain, for 2003 (58). The
results for CRC are shown in table V. The 870,565,133 euros
of direct costs in 2003 become 1,096,041,502 euros in 2012,
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Table IV. Number needed to screen (NNS) and number
needed to examine (NNE) with colonoscopy obtained in the
Colorectal Cancer Prevention Program in the region of
Murcia between the years 2006 and 2010

Lesions NNS* NNE**
High risk adenomas*** 26 (25.97) 3(2.60)
Low risk adenomas 37 (36.36) 4(3.64)

Any adenoma 16 (15.15) 2 (1.51)
Invasive cancer 293(292.47) 30(29.24)
High risk adenomas and invasive cancer 24 (23.85) 3(2.39)
Any adenoma and invasive cancer 15(14.40) 2 (1.44)

*Number needed to screen to diagnose one case (Number of subjects with a valid
test/number of subjects with the corresponding lesion). *Number needed to examine
with colonoscopy to diagnose one case (Number of subjects undergoing colonoscopy
/ number of subjects with the corresponding lesion). ***Persons with 3 or more
adenomas and / or some of them equal or greater than 10 mm, or with a villous
component or high grade dysplasia (includes the previously termed carcinoma in
situ and intramucosal carcinoma).

updating income according to the Retail Price Index (RPI)
(59) and using this same criterion the present costs are
1,232,459,951 euros.

Taking again as an example the screening program in
Murcia, the direct costs necessary to extend the program
to the whole region of Murcia as far as diagnostic confir-
mation is concerned were for the year 2010 1,687,084 euros,
divided into 994,445 for the estimated 4,942 colonoscopies
and 692,639 euros for processing the 16,818 pathology
samples. If we extrapolate the direct costs of CRC in Spain,
previously presented in 2003 euros (870,565,133 euros)
and convert them into 2010 euros, the figure obtained is
1,040,325,334 euros. Given that, according to the national
census Murcia represents 3.18% of the total national pop-
ulation (56) the direct costs for CRC that would correspond
to Murcia in 2010 are 33,082,346 euros. In other words,
the direct costs from the diagnostic confirmation stage of
the CRC screening program in all the region represent just
5.1% of the total amount spent by the region on treating
CRC. It would appear that such an amount could be accept-
able given the effectiveness of the program and can even
clearly be reduced by better management of the processes
involved.

To conclude this section, a further extrapolation can be
made. The population of Murcia between 50 and 69 years
old (270,999 people) was in 2010 2.7% of the total number

Table V. Estimated costs for Spain, in 2003 euros, attributable to colorectal cancer (58)

Concept Costs Accumulated % of direct costs % of total
In-patient costs 172,542,828 19.82 16.41
Out-patient costs 482,930,448 655,473,276 55.4 45.94
Chemotherapy 215,091,857 870,565,133 24.71 20.46
Indirect costs 180,634,193 1,051,199,326 17.18
Total 1,051,199,326 100.00
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of people with this age in Spain (10,035,404 people) (56).
If the economic effort involved in full deployment of diag-
nostic confirmation for this 2.7% was 1,687,084 euros, the
corresponding figure for all of Spain would be 62,484,593
euros, which converted in 2012 euros would be 65,796,276
euros, just 6% of the total estimated direct cost of CRC in
Spain.

With regard to the evaluation of costs and the potential
savings to be obtained through screening, recently the
Basque Country estimated all the costs attributable to its
screening program and reached the conclusion that each
cancer detected costs 7,324.4 euros, each advanced adeno-
ma 941.8 euros and each person screened only 28.7 euros
(60). Given that this program has diagnosed 3,874 people
with high risk adenomas in the period 2009-2012, and esti-
mating that 20% of these lesions will become malignant,
the savings made by preventing the disease are 23,244,000
euros (60). Furthermore, the average cost in the first year
for the CRC detected at an advanced stage in this same
region is 30,000 euros and so the early detection of the 543
patients diagnosed with cancer in this same program and
time period represent a further saving of 12,303,068 euros
(60). If both amounts are summed, the total is 35,547,068
euros, for a period just over two years and without coverage
extending to the whole population.

On 1" April 2012 the population of the Basque Country
was 4.6% of the national total (56). As the direct costs of
CRC in Spain are estimated in 2012 to be 870,565,133
euros (Table V), the part corresponding to the Basque Coun-
try would be 40,045,999 euros. Bearing in mind this figure
and that estimated above of thirty five and a half million
euros in savings that are produced in a program with wide
coverage, but still below 60% of the population and approx-
imately in a two-year period, it is reasonable to conclude
that the savings obtained by a screening program is at least
equivalent to 40% of the total direct costs caused by CRC
in the territory covered by the program.

The international literature is replete with examples of
economic assessments of screening programs. From the
systematic review of this information (61-63) it can be con-
cluded that the strategies based of FOBT are the most cost
effective although this is also the case with sigmoidoscopy
and colonoscopy but not so with CT colonography, fecal
DNA or capsule endoscopy. This cost effectiveness is main-
tained even when adherence falls below 50% (64). The best
analysis of cost effectiveness for CRC screening carried
out in our country was published by Lopez Bastida (65).
In this study the most efficient strategy (the best cost / effec-
tiveness relationship) was annual FIT. The incremental cost
effectiveness ratio (ICER) for this annual test was 1,541
euros per quality-adjusted life year (QALY) gained. This
ratio would even fall to 1,180 euros per QALY if the ter-
minal costs are included in the model, which are those costs
that would have been incurred if the screening had not been
performed and that are avoided by early treatment. But the
other screening strategies in the base analysis were very
close when compared directly to the option of not screening.
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Thus, that currently established by the National Cancer
Strategy that is biannual FIT, offers the result of 2,265 euros
per QALY gained.

Normally a process or procedure is considered cost effec-
tive if its ICER is lower than 30,000 euros, a condition
which is amply met by FIT-based screening. As a compar-
ison, these same authors estimate that the cost per QALY
in the breast cancer screening program is 15,000 euros, a
figure that is clearly higher than for CRC (66).

The fact that the costs of screening, although they are
significant, are much lower than those for treating CRC
with no early diagnosis, the fact that CRC avoided by the
elimination of adenomas represents avoided CRC costs in
the future and the fact that the spectacular cost effective-
ness relationship allows no doubt as to the usefulness of
these programs, do not mean that setting up such programs
is an easy task for healthcare services. In spite of this, the
net increase in colonoscopies that the screening programs
burden healthcare facilities with must be accepted as an
opportunity for optimization rather than as a threat. Opti-
mization is based on three main elements: the planning of
the necessary resources and healthcare circuits, the proper
use of the indications for colonoscopy outside screening
programs and the definition of evidence-based post-
polypectomy follow-up protocols so that the population is
not overexposed to unnecessary colonoscopies. Planning
is one of the virtues that to date the Spanish screening pro-
grams possess and this planning has naturally had an influ-
ence on health services. It is crucial that this capacity for
anticipation is maintained in the setting up and expansion
of the remaining programs.

It is relatively easy to estimate the overuse of colono-
scopies with the very high number of specimens for his-
tologic analysis. Thus, as an example, in 2011 the Hospital
Virgen de la Arrixaca in Murcia performed a total of 5,470
colonoscopies of which 891 (16.3%) formed part of the
screening program itself. This figure is interesting as it is
below that which has been described for the indication of
inadequate colonoscopies in a study carried out applying
the new guidelines for appropriate use of endoscopy that
was 18% (67). That is to say, it would be potentially pos-
sible to compensate the overuse of screening by eliminating
the inappropriate indications for colonoscopy. The sustain-
ability of programs must be achieved by appropriate use
of the indications of endoscopic follow-up that the screen-
ing programs generate due to the very frequent polypec-
tomies of adenomas that are performed in them. It is a fact
that currently one of the major sources of inappropriate
use of indications for colonoscopy is precisely this follow-
up. The same authors of the study of appropriate use
referred to above found that 46% of the colonoscopies indi-
cated for post-polypectomy control were inappropriate, a
further 19% uncertain and only 35% clearly appropriate
(67). To avoid this dangerous spiral, it is crucial that screen-
ing programs assume the responsibility for post-polypec-
tomy follow-up and that this is done in strict accordance
with existing guidelines.
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CONCLUSION

Extending CRC screening programs is a mandate of

NHS, it is a pertinent action, it is cost effective and will
bring substantial savings in direct and indirect costs. It is
true that its development will involve immediate expense
but it is also true that opportunistic screening already entails
high non-quantified costs and that the more slowly the pop-
ulation under screening control by the NHS is extended,
the more this cost will increase. If work is carried out with
the required rigor not only in the part related to the cancer
Screening Program Network, which has already proven
itself, but also in avoiding inappropriate use, the actual
direct costs of the programs may be considerably lessened,
thus optimizing even more their cost effectiveness. The
prevention of CRC is justified especially in times of crisis
as there is no better social cost invested than that which
saves suffering, deaths and even money.
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