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INTRODUCTION

Colorectal cancer (CRC) is a glandular, 
malignant tumour that grows from the 
large intestine and colon cells (Bortlík, 
2005). The process of malignity is caused 
by the increasing accumulation of genetic 
changes, which are a consequence of un-
controlled cell growth. Genome instability 
is a basic condition for the occurrence of 
tumour (Suchánek et al., 2011). The CRC 
precancerosis is created by polyps (Adam 
et al., 2004). Globally, the Czech Repub-
lic is in fifth place regarding the incidence 
of CRC – behind Slovakia, Hungary, New 
Zealand and Israel (Epidemiology of ma-
lignant tumours in the Czech Republic, 
2018).

The above-mentioned information 
shows the necessity of the prevention of 
CRC. Today, all kinds of prevention of this 
illness are used. The goal of primary pre-
vention is the decrease in the incidence 
of this illness (Zikán and Cibula, 2009). 
Primary prevention includes correct reg-
imen – a decrease in excessive weight, a 
decrease in alcohol and nicotine intake, an 
increase in fibre intake etc. (Schneiderová, 
2014). Holubec et al. (2004) recommend 
sufficient calcium, vitamins A, C, E and se-
lenium intake through food, and the cor-
rect food preparation regarding thermal 
conditions. Primary prevention partially 
solves the CRC issue, as well as genetic 
predispositions and the digestive system 
illnesses – idiopathic inflammations of 
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Abstract
Goal: The goal of this review study is to map the options of secondary 
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Methods: We used the method of document content analysis. We searched 
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cancer”, “occult bleeding”, “colonoscopy”, and the Boole operators “AND” 
and “NOT”. We used the databases of EBSCO, ProQuest and Pubmed 
between February and April 2019. After the filtering, we included 20 
sources.
Results: The study shows that if colorectal cancer is treated in the early 
phase, there is a higher probability of survival. We also confirmed a decreased 
incidence and mortality using the screening of risk groups. The colorectal 
carcinoma screening is carried out by testing the stool or colonoscopy. To 
test the stool, we can use haemoccult (gFOBT), immunochemical techniques 
(FIT) or DNA mutation testing in the stool.
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immunochemical techniques.
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intestines, familial polyposis syndrome etc. 
(Schneiderová, 2014).

Secondary prevention focuses on the early 
detection of the disease and early stadia. Its 
goal is to improve long-term treatment re-
sults (Zikán and Cibula, 2009). Due to high 
incidence, the Czech Republic founded the 
National Programme for the Screening of 
Colorectal Carcinoma (Sucháneket al., 2017). 
We can test the stool or use endoscopic or radi-
ologic examination (Zavoral et al., 2016). The 
advanced phase of the tumour is psychologi-
cally, physically and financially demanding – 
and these procedures can lead to a decrease in 
the number of these illnesses (Fraňková and 
Synytsya, 2017). The goal of tertiary preven-
tion is to prevent possible relapses of tumour 
(Skála, 2018), while the goal of quaternary 
prevention is to improve the quality of life of 
patients in the advanced phase of the illness 
(Janíková and Zeleníková, 2013).

MATERIALS AND METHODS

This article is a review study. We used the 
method of content analysis of documents that 

were published in the scientific databases of 
EBSCO, ProQuest and Pubmed. We searched 
for references using the following keywords: 
“screening”, “colorectal cancer”, “occult bleed-
ing”, “colonoscopy”, and the Boole operators 
“AND” and “NOT”. We also reduced the num-
ber of publications by the year (2008–2019).

At first, we found 568 results. After filter-
ing, we had 145 sources. In the EBSCO data-
base, we found 87 sources; 23 in ProQuest and 
35 in Pubmed. In the next phase, we excluded 
all duplicates and unrelated materials, publi-
cations that were unavailable in full text and 
qualification works. We selected those that 
mapped the issue of secondary screening of 
colorectal tumour the most. The final number 
of sources was 20 (Chart 1). The collection and 
the analysis of data were carried out between 
February and April 2019.

RESULTS AND DISCUSSION

In general, we can say that screening is a reg-
ular preventative examination of a certain 
group of people who do not show symptoms 
of the discussed illness and are not at high 

 

Chart 1 – PRISMA diagram (illustration of the methodology of publication selection)
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risk of the occurrence of this illness (Šachlová 
and Májek, 2015). The research shows that if 
a colorectal tumour is treated early, patients 
are more likely to survive (US Preventive 
Services Task Force et al., 2016; Wang et al., 
2019). Studies also confirm a decreased in-
cidence and mortality due to the screening 
of risk groups (Spáčilová et al., 2018; Wang 
et al., 2019; Zorzi et al., 2015). For this rea-
son and a high incidence of colorectal tu-
mour, the National Colorectal Cancer Screen-
ing Programme was founded in 2009 in the 
Czech Republic (Suchánek et al., 2017). This 
programme is supported by regulation No. 
317/2016 Coll. (on preventative check-ups), 
which regulates colorectal cancer screening 
preventions. The regulation entitles every per-
son to preventative check-ups by a GP once in 
two years. The doctor should also carry out an 
oncological examination (Zikán and Cibula, 
2009). Screening is also convenient because 
of the incidence of sporadic colorectal tu-
mour, when the tumour can grow for between 
8 and 10 years. Screening can be carried out in 
two ways. The first is testing the stool and the 
other is the endoscopic or radiological intes-
tine examination (Zavoral et al., 2016).

Used screening methods
Screening of colorectal tumour is carried out 
by testing the stool and by colonoscopic ex-
amination. The stool can be tested by guaiac 
tests (gFOBT/guaiac faecal occult blood test), 
immunochemical tests (FIT/faecal immuno-
chemical test) or the testing of DNA mutations 
in the stool (Seifert et al., 2014). Suchánek et 
al. (2017) state that the Czech Republic uses 
immunochemical tests, which are followed 
by colonoscopy if the results are positive, and 
also screening colonoscopy. The occult blood 
test can be recommended by a GP or gynae-
cologist to asymptomatic patients who are not 
at a high risk of colorectal tumour— from the 
age of 50. If the results of the occult blood test 
are negative in people between 50 and 54, an-
other testing is carried out once a year or once 
in two years in people older than 55 (Falt et 
al., 2016).

The gFOBT test is recommended because 
it is not expensive, simple, and patients can 
carry it out alone and have it assessed by a 
doctor (Seifert et al., 2014). Manipulation 
with the stool and the necessity of dietary re-
strictions is uncomfortable for respondents 

(Deutekom, 2010; Hoffman et al., 2010). Seif-
ert et al. (2014) point out the impossibility of 
automatic subtraction and setting haemoglo-
bin concentration when a sample is positive. 
A gFOBT diagnoses the occult bleeding based 
on haemoglobin colourings (porphyrins) 
(Chrastina, 2009), while the FIT test diagno-
ses the occult bleeding based on the reaction 
of the test antibody and human haemoglobin 
(Seifert et al., 2014).

A number of studies focus on the compar-
ison of immunochemical to haemoccult tests 
(Chiu et al., 2015; Deutekom, 2010; Hoffman 
et al., 2010; Shapiro et al., 2017). Hoffman et 
al. (2010) carried out a study on veteran men. 
The sample group was divided by screening 
tests (gFOBT and FIT). The research shows 
that the patients who took both tests preferred 
screening using the FIT method. Due to the 
simplicity of testing preparations (the simple 
way of obtaining stool, the need of two sam-
ples), dietary and medical limitations are not 
necessary. The research of Chiu et al. (2015) is 
also associated with this fact. They also stud-
ied the suitability of the used screening meth-
od. 62% of their sample group preferred FIT, 
12% preferred gFOBT and 26% were neutral. 
The largest problems were dietary and med-
ical limitations and complex stool sampling 
using gFOBT. Deutekom (2010) also found 
out that 32% of the respondents stated the 
negative emotions they experienced during 
sampling (disgust, shame). The researchers 
state that the level of participation was higher 
in patients who were given the examination 
set using FIT (p < 0.001) when compared to 
both methods. Hol et al. (2010) also proved 
a higher level of participation of patients in 
screenings using FIT. Birkenfeld et al. (2011) 
studied the influence of socioeconomic status 
on testing using gFOBT and FIT. They found 
that the testing had been influenced by the re-
spondents’ age, gender and immigration. For 
this reason, they suggested the education of 
patients regarding this issue – with the focus 
on sociodemographic parameters. Roslani et 
al. (2012) compared the validity and suitabili-
ty of gFOBT and FIT or the combination of the 
two methods without the previous dietary lim-
itation in 103 Asian respondents. They found 
out that the sensitivity for detecting any sort of 
neoplasia using FIT is 53%, 40% using gFOBT 
and 23.3% when both methods are combined. 
The results also show that FIT is the recom-
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mended method if dietary restrictions are 
not suitable for patients – particularly due to 
a relatively low level of false positivity, and a 
higher level of sensitivity and specificity. Im-
munochemical tests are also seen as more re-
liable due to a higher level of sensitivity (Bren-
ner and Thao, 2009; Chiu et al., 2015; Roslani 
et al., 2012; Segnan, et al., 2010; Shapiro et 
al., 2017) and specificity (Brenner and Thao, 
2009; Roslani et al., 2012; Segnan, et al., 
2010). They are also better perceived by soci-

ety (Birkenfeld et al., 2011; Deutekom, 2010). 
Due to these facts, there are a larger number 
of colorectal neoplasms that can be detected 
(Brenner and Thao, 2009).

For screening, we can also use DNA mu-
tation. Symonds et al. (2015) compared the 
suitability of blood tests for stool sampling 
using FIT. They found out that the number 
of participants increased with the possibility 
of blood tests. The research shows that blood 
tests can be a convenient additional tool in 

Table 1 – Results summary

Research team Results
US Preventive Services 
Task et al., 2016;  
Wang et al., 2019

The initial phase of tumour treatment increases the probability of survival.

Spáčilová et al., 2018; 
Wang et al., 2019;  
Zorzi et al., 2015

The decrease in the incidence and mortality due to the screening of risk groups.

Hoffman et al., 2010
After comparing the gFOBT and FIT tests, patients prefer screening using FIT, 
because it is not necessary to keep dietary or medical measures and stool 
sampling is easier.

Shapiro et al., 2017 The comparison of the gFOBT and FIT tests; the results show that FIT is more 
sensitive than gFOBT.

Deutekom, 2010
After the comparison of the gFOBT and FIT tests, there was a higher number 
of sampling in patients who received the FIT examination set. The results also 
show the respondents’ negative reactions, such as embarrassment due to stool 
sampling.

Chiu et al., 2015 Comparing gFOBT and FIT – the greatest problems were dietary or medical 
limitations and difficulties in sampling using gFOBT.

Hol et al., 2010 After comparing the gFOBT and FIT tests, there was a higher number of sampling 
in patients who received the FIT examination set.

Birkenfeld et al., 2011 Finding out the influence of socioeconomic status on testing using gFOBT and 
FIT. The testing was influenced by the respondents’ age, gender and immigration.

Roslani et al., 2012
After comparing the gFOBT and FIT tests, the sensitivity for neoplasia using FIT 
was 53%, using gFOBT it was 40%, and using the combination of the two it was 
23.3%.

Brenner and Thao, 2009; 
Segnan et al., 2010 Immunochemical tests are more specific and sensitive.

Birkenfeld et al., 2011 FIT is socially better accepted.

Symonds et al., 2015 The increase in the number of participants in the screening of colorectal tumour 
using blood tests.

Imperiale et al., 2014 Testing stool DNA showed significantly more tumours than FIT but there were 
more falsely positive results.

Bretthauer et al., 2016 A high level of tumour detection using colonoscopy.

Quintero et al., 2012 Proving higher participation in screening using FIT than using colonoscopy.

Quintero et al., 2014 Annual immunochemical test repeated for three years is a suitable substitute for 
colonoscopy.

Pioche et al., 2018 It is not good to use capsule endoscopy or colonoscopy using computed 
tomography in patients with positive gFOBT.
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screening colorectal tumour. Similar research 
was carried out by Imperiale et al. (2014), who 
studied DNA mutations in the stool of asymp-
tomatic people. The stool DNA testing showed 
significantly more tumour than the FIT meth-
od, but also more falsely positive results.

Falt et al. (2016) state that colonoscopy 
by screening is used in asymptomatic people 
who are not included in high-risk groups. It 
is carried out at specialized workplaces and 
its advantage is that it can be repeated once 
in ten years (in case of negative colorectal ne-
oplasia). Colonoscopy is also good for its high 
level of tumour detection (Bretthauer et al., 
2016). Clinical practice wonders as to which 
screening tool is better. Quintero et al. (2012) 
found out that the number of participants is 
higher when the FIT method is used com-
pared to colonoscopy. Quintero et al. (2014) 
also found that the immunochemical tests (re-
peated annually every three years) are a suit-
able substitute for colonoscopy. The alterna-
tive to colonoscopy, which is especially used 
in foreign countries, is capsule endoscopy or 
colonoscopy using computed tomography. 
The results of the study of Pioche et al. (2018) 
show that these methods are not suitable for 
patients with positive gFOBT (Table 1).

CONCLUSIONS

Currently, there is not one manual for screen-
ing colorectal tumour, but some countries 
have established state measures. Scientific ex-
perts agree that there is no sufficient evidence 
for the use of haemoccult or immunochemical 
tests. Nevertheless, there are advantages to 
the FIT test compared to gFOBT. FIT is more 
tolerated by patients (there is no need for die-
tary restrictions, easier sampling) and it offers 
the possibility of numeric results. However, 
when compared to colonoscopy, FIT is less 
sensitive to the detection of advanced colorec-
tal neoplasia.
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