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Opportunities to improve colorectal cancer 
screening in Kazakhstan 

 Cancer remains a major cause of morbidity and mortality worldwide. Colorectal cancer (CRC) ranks third among the most 
common sites of cancer. Modern ways of detection, diagnosis and treatment ensure lower mortality and higher survival rates. 
CRC screening allows detecting precancer diseases and early stages of CRC. The screening program launched in 2011 in Ka-
zakhstan has increased the specific share of diagnosed RC stages I-II. Nevertheless, modern medical technologies can make 
CRC screening more efficient.
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Oncological diseases are one of the most common 
causes of morbidity and mortality in the world. More than 
60% of cancer cases and about 70% of deaths are regis-
tered in Africa, Asia, Central and South America. Nowa-
days, colorectal cancer (CRC) ranks third in the world in 
the general population, and 4th - in mortality, and its in-
cidence is steadily increasing [1]. In 2002, Globocan da-
tabase of the International Agency for Research on Can-
cer (IARC) reported 550,000 CRC cases and 278,000 CRC 
deaths among men, and 473,000 cases and 255,000 
deaths among women globally [2]. In 2012, WHO report-
ed 746,000 cases among men, and 614,000 among wom-
en; with 694,000 deaths in both sexes [1]. Some sources 
predicted possible leadership of that localization in the 
next 15-20 years [3]. 

Numerous statistical and literary sources name the 
adenomatous polyps, villous tumours (adenomas) and 
intestinal mucosal dysplasia as the main precancerous 
diseases of the intestine. Asymptomatic adenomatous 
polyps that are found in more than 40% of people over 
50 years old result in 85% of CRC cases. The malignan-
cy of polypoid formations depends on the size and type 
of histological structure. 50% of adenomatous polyps 
greater than 2 cm can become malignant, as well as 30% 
of villous tumours more than 1 cm. Different sources re-
port that the transformation of a small polyp into cancer 
can take 5 to 20 years [4, 5]. High morbidity and mortality 
from CRC as well as its asymptomatic course at the initial 
stages predetermined the search for methods of early de-
tection of precancerous diseases and initial forms of CRC, 
as the ethiology provides an opportunity for secondary 
prevention. 

Nowadays, faecal occult blood (FOB) test, Hemoccult 
test, colonoscopy, irrigography and virtual colonography 
are the most common methods of CRC diagnostics due 
to their high sensitivity and specificity. However, the last 
two methods are used less often mainly because of their 
high cost. Faecal occult blood test and colonoscopy have 
proven their diagnostic and economic effectiveness. 

Hemoccult test is the cheapest, fastest and easy to 
apply method that does not require special skills from 
both the medical professional and the patient. Moreover, 
screening of faecal occult blood test reduces the risk of 

CRR mortality by 16% (RR 0.84, CI 0.78-0.90) as shown in 
the meta-analyzes by Tauler et al. [6] and Hewitson et al. 
[7 ]. The sensitivity of the first coprological tests based 
on the guaiac sample did not exceed 50% [8-10]. Today, 
the immunochemical faecal occult blood test is used. Ac-
cording to the meta-analysis of Jiang et al, its sensitivity is 
about 85% [11]. The «gold standard» for today is colonos-
copy [12]. Endoscopic examination of the large intestine 
not only directly visualizes even the small pathological 
formations, but also allows taking therapeutic measures 
such as polypectomy and mucosectomy. In the long term 
(10 years and more), it reduces mortality from colon and 
rectal cancer by 53 % [13]. 

The use of Hemoccult test together with colonosco-
py can significantly reduce CRC morbidity and mortali-
ty [12]. In many countries of the world, introduction of 
screening program allowed achieving a significant re-
duction in those indicators due to timely radical treat-
ment of identified pre-cancerous diseases and early can-
cer. I.e., in US those indicators are decreasing by 3-3.5% 
annually since 2001 [14]. 

In the Republic of Kazakhstan (RK), the highest CRC in-
cidence is registered in North Kazakhstan, Pavlodar and 
East Kazakhstan regions. CRC ranks third in the general 
population [15]. By 2011, about 60% of patients admit-
ted to cancer, surgical, and coloproctological hospitals 
had advanced stages of the disease. It has also actualized 
the search for methods for early detection of colon can-
cer and precancerous diseases [16]. The screening pro-
gram for CRC implemented in the Republic of Kazakhstan 
in 2011 consisted of three stages. The first stage includ-
ed FOB test.  In case of positive result, the patient had 
to pass total colonoscopy which comprised the second 
stage. Endoscopic detection of pathological conditions 
required a biopsy to be performed for pathomorpholog-
ical study of the taken material (Stage 3). In case of a ver-
ified malignant neoplasm (MN), the patient was referred 
for specialized treatment [17]. 

However, despite the high efficiency of screening in 
developed countries, the incidence and mortality from 
CRC in the Republic of Kazakhstan are still growing. Thus, 
in 2011, 2 563 new cases of colon and rectum cancer were 
registered amounting to 8.4% of all new cases of MNs. 2 
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766 cases were registered in 2012  amounting to 8.7% of 
all cancers, 2 948 cases in 2013 (8.9%), and 3 086 cases – 
in 2014 (9.0%) [18, 19]. 

Hemoccult tests. Bleeding from colon and rectum ade-
nomas and carcinomas helps revealing them even before 
any clinical symptoms appear. This is a prerequisite for a 
wide use of Hemoccult tests. Randomized controlled FOB 
tests conducted in Europe and the US show a high effica-
cy of this method when it is widely used what can poten-
tially reduce CRC mortality by 15-33% [6, 20-27]. Optimal 
age for FOB test is 50-75 years. 

FOB test using Weber’s guaiac test (gFOBT). This is a 
qualitative «yes/no» analysis based on the reaction of 
haemoglobin with guaiac pitch when haemoglobin in-
duces the oxidation-reduction reactions. A positive 
sample indicates a bleeding in the volume of 30-50 ml. 
Guaiac pitch reacts biochemically with heme peroxidase 
and changes its colour to blue or violet. Unfortunately, 
this property of pitch is at the same time a disadvantage 
since red meat, some fruits and vegetables (broccoli, rad-
ish, horseradish, etc.) that might be present in the fae-
ces also possess peroxidase activity. This requires follow-
ing a certain diet to avoid false positive results. 50 to 70% 
of positive results are false positive. However, according 
to the randomized controlled trials of gFOBT conducted 
in Japan, Germany and the US, the mortality in the iden-
tified group was 15-30% lower compared to the gener-
al population. The large influence of the «human factor» 
on the test results, as well as its insufficiently high sensi-
tivity and specificity, led to an evolution of FOB test [7, 
25, 28-34]. 

FOB test using benzidine probe (Gregersen’s test). The 
German scientist M. Gregersen has modified the We-
ber’s test replacing the guaiac resin with benzidine 
known since the middle of the 19th century. The oxida-
tion of benzidine with hydrogen peroxide made that re-
action suitable for determining blood in biological flu-
ids, including faeces, in usual medical practice. Since the 
reaction requires 2-5 ml of blood, the sensitivity of the 
Gregersen test was higher in comparison to the guaiac 
reaction [35, 36]. 

Immunochemical FOB test (iFOBT). According to 17 
publications selected for meta-analysis from the 1197 
available in PubMed and Embase databases on the use 
of iFOBT in 161 502 patients aged 48 to 63 years, the sen-
sitivity of iFOBT for CRC is 85%, and the specificity is 93% 
[11]. Currently, this test is used in Kazakhstan at the first 
stage of CRC screening. 

However, the quantitative determination of hemoglo-
bin and transferrin in automatic mode with high produc-
tivity has a higher sensitivity (89-90%), is nearly free of 
false positive results, and establishes the depth and lev-
el of lesion. Compliance with diet and taking medication 
do not affect the result. Calprotectin which is the bio-
marker specific for inflammatory changes allows differ-
entiating the inflammatory diseases from damage due 
to neoplasm. This can support economically reasonable 
validation of colonoscopies. In addition to early and dif-
ferential diagnostics, this test supports monitoring of 
diseases (including tumor genesis) by comparing the 
amount of analyte in dynamics. High amounts of trans-
ferrin, the potential biomarker of precancerous diseas-

es and cancer, are more often at the lesions of the upper 
intestine, and high hemoglobin – at the lesion of lower 
sections of intestine. The increased content of both indi-
cators suggests an extensive process (depth or area of le-
sion are proportional to the growth of values). Quantita-
tive immunological tests for determination of transferrin 
and hemoglobin biomarkers allow predicting the prob-
ability, stage and even localization of colorectal cancer. 
The same can be achieved in using the other biomarker, 
hemogaptoglobin complex. It is more stable then hemo-
globin when passing through the intestine, so its deter-
mination increases the frequency of detection of bleed-
ing adenomas and carcinomas in the upper levels of GIT, 
and the presence of both indicators increases the spec-
ificity of the test. The study of six different coprological 
tests conducted by a group of German scientists in 2008 
has confirmed the sensitivity of the hemogaptoglobin 
test of 88%, and its specificity of 95% [37]. Earlier, in 1999, 
Zieg, Toms and Lüttens et al. have found that the sensitiv-
ity of CRC determination by hemogaptoglobin complex 
and hemoglobin separately did not differ significantly. At 
the same time, the sensitivity of the complex was much 
higher in cases of adenomatous polyps (73% and 54%, re-
spectively) [38].

Colonoscopy. Colonoscopy is the «gold standard» in 
CRC diagnostics and is used worldwide due to its safety, 
efficiency and good tolerance. Its most significant advan-
tage over other methods is the ability to immediately car-
ry out preventive medical measures like removal of neo-
plasms from the intestine. All this can significantly reduce 
the CRC incidence thanks to colonoscopy due to such fac-
tors as the patient, the level of accessibility, and the com-
petence of specialists. The quality of testing depends on 
the adequate preparation of intestine, following the op-
timal technique of colonoscopy, careful examination «at 
the exit,» the detection of subtle changes in mucosa, and 
the radical nature of polypectomy [13, 39-43]. 

An endoscopist can miss some clinically important 
neoplastic polyps. Inadequate preparation of the large 
intestine, inability to reach the dome of the cecum (not 
total colonoscopy), a quick examination at the exit (less 
than 6 min.) and the patient-dependent factors are the 
most frequent causes of missed lesions. But still, the main 
reason for missed adenomas and initial forms of colon 
cancer is the incomplete imaging of the proximal sides 
of colonic folds, the anatomical curves and the area of il-
eocecal valve. These places are out of sight of a standard 
colonoscope (viewing angle from 140° to 170°) and can 
be inspected only by manipulations of the endoscopist 
who can smooth the folds and straighten the bends to 
the available length of the apparatus [44, 45]. 

Unfortunately, even an experienced endoscopist 
does not always manage to examine the hard-to-reach 
areas of the intestine. The panoramic «third eye» view 
helps solving this problem. Third Eye® Retroscope® is 
an additional device in the form of a catheter which is 
conducted through the operating channel of a standard 
colonoscope into the lumen of the organ and allows ret-
roflection by 180 °. A video camera with LED illumination 
at the end of the device can transmit the inversion image 
to the monitor and allow the endoscopist to visualize the 
areas of the proximal sides of the folds and the anatomi-
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cal curves. In two prospective multicentre studies that in-
cluded 249 and 298 patients, respectively, the Third Eye® 
Retroscope® has increased the frequency of detection of 
polyps by 14.8%, and adenomas – by 16.0% in the first 
study; and by 13.2% and 11.0%, respectively, in the sec-
ond study [46, 47]. In the prospective, randomized mul-
tinational study conducted by Löfkens et al. [48] on 349 
patients, an additional detection of polyps and adeno-
mas has increased by 29.8% and 23.2%, respectively. 

Another modern evolution of panoramic endoscopes, 
Fuse® Full Spectrum Endoscopy®, also helps solving the 
problem of limited view angle. It is a standard colonos-
cope with two additional side cameras and LED lighting 
with a total viewing angle of 330° that transmits three im-
ages to the monitor. Gralnek et al. [49] compared the fre-
quency of adenomas missed during colonoscopy with a 
standard endoscope and with Fuse® technology and con-
cluded that the latter could significantly improve the ef-
fectiveness of CRC screening. However, the radical resec-
tion of tumour in hard-to-access place still remained a 
problem. 

The «NaviAid G-Eye» technology is a colonoscope with 
a balloon located at the distal end. It also allows finding 
some formations that could be missed. A mechanical flat-
tening and straightening of the gastral folds with a blown 
balloon allows viewing the hidden anatomical zones and 
increases the probability of detection of adenomas. In 
addition, an expanded balloon allows fixing the camera 
in a stable position to make therapeutic manipulations 
more controlled and faster. Gralnek et al. [50] has evalu-
ated and confirmed the capacity and safety of the appa-
ratus in the prospective cohort study involving patients 
referred to CRC screening. Shpak et al. [51] have reported 
the increased detection of adenomas by 81% (ρ <0.001) 
compared to standard colonoscopy while the standard 
and general colonoscopy occupy the same time. 

Conclusions. CRC morbidity and mortality in the Re-
public of Kazakhstan still remain high and tend to in-
crease. Since the introduction of screening in 2011, there 
has been just a slight slowdown in the growth of these 
indicators. The existing methods of early detection of co-
lon cancer at the first stage of screening do not provide 
enough sensitivity, specificity and information needed. 
More modern Hemoccult tests can determine not only 
haemoglobin, but also other biomarkers like transferrin 
and hemogaptoglobin complex in faeces samples. It in-
creases the efficiency and extends the diagnostic capac-
ity as it allows determining the vastness of the process 
and even predicting the probability, stage and localiza-
tion of the lesion. However, the Hemoccult tests reveal 
the signs of bleeding but not the presence of the diseas-
es causing it, therefore the patients with positive results 
need endoscopic examination of the large intestine as 
the second stage of screening. But even the “gold stan-
dard” colonoscopy can miss the presence of small for-
mations since the efficiency of this method depends on 
the patient, the specialist, and the equipment used. Cur-
rently, colonoscopy is made using standard endoscopes 
(front optics with a viewing angle from 140° to 170°) but 
the existing modernized colonoscops can improve the 
visualization of hard-to-reach areas of the large intes-
tine. Thus, the use of more modern Hemoccult tests and 

the introduction of modernized endoscopic equipment 
could improve the CRC screening program and, thereby, 
positively affect the morbidity and mortality rates from 
this form of oncopathologies.
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