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The Importance of Fecal Occult Blood in Preventive
Health Services and the Concept of Chromatography
Koruyucu Sağlık Hizmetlerinde Gaytada Gizli Kanın Önemi ve
Kromatografi Kavramı
Onur Öztürk*1, Muhammed Emin Göktepe1, İzzet Fidancı2, Muhammed Okuyucu3

ABSTRACT

Fecal occult blood (FOB) is an inexpensive, easily applicable, reliable and efficient test that is used to detect colon
pathologies. FOB is applied as a screening program in family medicine practice that is a part of preventive health services in
many countries. The main objective of the scanning program is to perform a FOB test at every two years for everyone
between the ages 50-70 in the standards set in Turkey. The patients that are tested positive as a result of this screening which
is also actively applied in Turkey are directed to secondary care for further examination by the primary care physicians.
Scanning is performed by using the test kits that are based on chromatography and developed by means of immunochemical
method. In this article, the importance of FOB in preventive health services and the concept of chromatography will be
discussed.
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ÖZET

Gaitada gizli kan (GGK) kolon patolojilerinin tespiti için kullanılan ucuz, uygulanabilirliği kolay, güvenilir ve kullanışlı bir
testtir. GGK birçok ülkede koruyucu sağlık hizmetlerinin bir parçası olan aile hekimliği uygulamasında tarama programı
olarak uygulanmaktadır. Türkiye’de belirlenen standartlarda 50-70 yaş arası herkese iki yılda bir GGK testi yapılması tarama
programının ana hedefidir. Türkiye’de de aktif bir şekilde uygulanan bu tarama sonucu pozitif gelen hastaları birinci
basamak hekimi ileri inceleme amacıyla ikinci basamağa yönlendirmektedir. Taramalar, temelde kromotografiye dayanan ve
immünokimyasal yöntemle geliştirilen kitlerle yapılmaktadır. Bu yazıda koruyucu sağlık hizmetlerinde GGK’ın önemi ve
kromatografi kavramı tartışılacaktır.
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Dear Editor,
Fecal occult blood (FOB) is an easily applicable,
reliable and efficient test that is used to detect colon
pathologies. FOB is applied as a screening program
in family medicine practice that is a part of
preventive health services in many countries. Its
popularity has grown in recent years. Primary care
physicians play a large part in this routine screening
particularly in the United States.1
FOB and colon cancer
Colon cancer is the 3rd most frequent type of cancer
in the world. It ranks 3rd in women and 4th in men in
Turkey. The most important factor that affects the
success of therapy is the stage of tumor during
diagnosis. Screening makes it possible to detect the
lesions that may cause this tumor at an early stage.
The main objective of the scanning program is to
perform a FOB test for everyone between the ages
50-70 in the standards set in Turkey.2,3
The importance in preventive health
The patients that are tested positive as a result of
this screening which is also actively applied in
Turkey are directed to secondary care for further
examination by the primary care physicians.1 While
positive results from FOB tests bring to mind the
possibility of malignancy, benign diagnoses rank
first among the patients for which gastroscopy and
colonoscopy are performed.4 The pathologies such
as perianal diseases, inflammatory bowel diseases,
polyp, and diverticulum are just a few examples to
them. Half of the patients are reported to have colon
pathology. Early-stage carcinoma is found in half of
the patients with polyp.5It indicates that this
inexpensive and easily-applicable test leads the way
in detecting the pathologies significantly.
Patients must stop using the medications for
coagulation such as aspirin, warfarin, and heparin
before performing FOB test. Nonsteroidal antiinflammatory drugs lead to false positive results as
they impair the integrity of mucous membrane and
cause minor bleeding. 2-5 ml of bleeding a day is
considered to be within normal limits. The values
above these limits cause positive test results.6 It is
suitable to take informed consent of a patient before
testing.7 No specific diet is advised for the testing.
Oral iron supplements do not bring about positive
results. High dose vitamin C may bring about false
negative results. Therefore, vitamin C intake should
not exceed 250 mg/day for 3 days before the
testing. Monoclonal antibody test which can detect
pathologies in 10 minutes is still being used in
family health centers. It tests 50ng/ml of
hemoglobin in test cassette. For biochemical
analysis, it is important to take samples in clean
containers that don’t contain any protecting agent

and detergent, and preserve the samples at
temperatures between 2-80C for up to 48 hours.8
More precisely, FOB testing methods are split into
4 groups (radioactive, physical, immunochemical,
and chemical methods). The first method
(radioactive method) is based on the principle of
radioactivity analysis of feces upon injection of
intravenous radioactive substance. The second
method (physical method) is the most easily
applicable method and involves microscopic
analysis of erythrocytes and hematin crystals in
feces. The third method (immunochemical method)
is more applicable than others, so it is used more
frequently. Chemical method is based on the
pseudo peroxidase activity of hemoglobin fraction
in feces. Besides, use of latex agglutination
technology enables this method to be more easy-touse. Guaiac method is the most frequently used
method of the fourth method (chemical method);
however, its reliability is low due to high
prevalence of false positive/negative results. Foods
may contain peroxidase, so a specific diet should be
prescribed before application of this method.
Immunochemical method is a more frequently
preferred method for its high sensitivity and the use
of latex agglutination technology.9
Concept of chromatography
Scanning is performed by using the test kits that are
based on chromatography and developed by means
of immunochemical method. Chromatography,
meaning ‘writing in color’, was used by Mikhail
Tsvet, Russian botanist, in 1906. Mikhail Tsvet
carried out studies on plant pigments because of his
love and curiosity for botany. He developed a
decomposition method defined by the term
adsorption
chromatography.
He
ensured
decomposition of pigments by means of ether and
alcohol, and then covered the solution with calcium
carbonate and realized that the pigments form
colored tapes. He found two additional chlorophylls
and eight additional pigments in his studies.
Mikhail Tsvet defined chromatography as a result
of his studies in 1903 and passed away in 1919
while he was improving his studies and the
diagnosis of chronic throat infection which can be
regarded as an occupational disease was reported in
his death certificate. Martin and Synge improved
his chromatography studies in 1942 and intended to
study the basics of this method. They were awarded
Nobel Prize in the field of chemistry for their
theories based on the studies. Then, Martin
continued his studies with another researcher,
James, in 1952. Invention of gas-liquid
chromatography indicates that his studies yielded
good results. Purification of components was
achieved by evaporating macro molecules through
establishment of the theory that mobile phase can
be liquid or gas and steady phase can be solid or

Öztürk et al., TJFMPC www.tjfmpc.gen.tr 2021; 15 (1)

9

liquid. Advantage of chromatography over the
previous decomposition techniques is that it can be
applied without the need to know the amount and
structure of the chemical substances. This method
enables decomposition down to the level of
pictogram. Today, analysis method is required and
frequently used in many fields (forensic science,
petroleum industry, drug intoxication and all

Chromatography
Mikhail Tsvet
(1903)

Chromatography
• AJP Martin &
RLM Synge
(1942)
• AJP Martin &
AT James
(1952)

biochemical fields).10 Upon development of the
analysis methods, these methods became easily
applicable and gave quick results. Development of
rapid tests was achieved through the developments
in microbiology and biochemistry. Development of
the immunochemical method which is the most
frequently used method in FOB tests and the rapid
tests by year are presented in Graphic 1.10-12
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Graphic 1. Historical development chart of immunochemical method

A study that investigated the awareness level of
FOB testing found that awareness level and testing
rate are higher in patients with chronic diseases and
the people whose first degree relatives have colon
pathology. As education level increases, FOB
testing rate increases, as well.13 A study that
investigates the awareness level of FOB testing
among health care professionals found that 21.8%
of the participants do not know that scanning is
performed for colon cancer and 22.5% do not know
that FOB is a scanning test.14 It is evident that
education and training activities and academic
publications on scanning programs must be
accelerated.
Reason for refusal of FOB test by the patients
around the world is its cost. These tests are
performed for free in the Republic of Turkey;
nevertheless, some patients still refuse FOB
testing.15
Family physicians should record the number of
patients scanned, the number of tests performed, the
number of tests not returned, the number of tests
lost, and the number of tests refused for the purpose
of data protection. Most of the patients want to
perform the test by taking the kits to home, so the
parameters such as the tests not returned or the tests
lost due to incorrect testing are significant.7 Most of
the patients diagnosed with cancer live in lowmiddle income countries and this number is
expected to increase by 100% by 2030. This will
bring too much additional burden on healthcare

expenditure. One tenth of the expenditure for global
cancer treatment is made in these countries, and the
expenditure on such a scale reveals the importance
of the scanning programs.14
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