
Abstract. Background/Aim: The aim of the present study
was to compare fecal immunochemical tests (FITs) for
colorectal cancer (CRC) screening with the traditional
guaiac-based FOB tests (gFOBT). Materials and Methods: A
cohort of 368 colonoscopy-referral patients were evaluated
by i) the new-generation FIT: ColonView quick test (CV;
Biohit Oyj, Finland) and ii) a conventional gFOBT
HemoccultSENSA (HS; Beckman Coulter, USA). Three fecal
samples were requested for both assays, and all subjects
underwent diagnostic colonoscopy with biopsy confirmation.
Sensitivity (SE), specificity (SP), positive predictive value
(PPV), negative predictive value (NPV) and area under curve
(AUC) were calculated for both tests using three endpoints:
adenoma (A), advanced adenoma (AA) and adenocarcinoma
(AC). Results: Colonoscopy and biopsies disclosed normal
mucosa in 90/378 (24.5%) subjects, early A in 108/368
(29.3%) cases, AA in 48/368 (13.0%) and AC in 37/368

(10.1%), and non-neoplastic conditions in the remaining 85
(30.3%). For the AC endpoint, the CV (Hb/Hp) test had
94.6% SE and 65.1% SP (AUC=0.799), while the HS test had
SE of 75.7% and SP of 84.3% (AUC=0.800). For the A
endpoint, the difference between CV and HS was even more
pronounced; SE of 44.2% and 19.2%, respectively
(p<0.0001). Hb and Hb/Hp complex of the CV test showed
equal performance for all endpoints. Conclusion: Sensitivity
(94.6%) of the ColonView quick test for the most reproducible
endpoint (invasive CRC) far exceeded the pooled sensitivity
(79%) estimated in a recent meta-analysis for 8 common FIT
brands. As shown in a previous study, ColonView quick test
is superior in SE to HemoccultSENSA test, making CV a
perfect FIT for organized CRC screening. 

Colorectal cancer (CRC) is the third most common
malignancy, with over 1.3 million new cases and over
600.000 annual deaths worldwide in 2012 (1). In Brazil, the
incidence of CRC remains lower than in many high-income
countries, but mortality is similar, reflecting an incidence-to-
mortality ratio disparity in Brazil (2-4).

CRC is readily suitable for organized screening, offering
a possibility for both early detection and cancer prevention,
with reduced mortality rates (5, 6). The majority of CRC
develops from precursor lesions, i.e., adenoma, and several
studies have estimated the accuracy of screening methods
also for advanced adenomas. Effective CRC screening can
achieve both the primary and secondary prevention, by
detecting cancer precursors (polyps, adenomas) and early
cancers, respectively (7, 8). 
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Common CRC screening tests include FOBT (fecal occult
blood test), FS (flexible sigmoidoscopy), and colonoscopy
(9, 10). FOBT has been the most commonly used test in
several organized, population-based programs (11-13), and
randomized trials indicate that screening by FOBT can
reduce CRC mortality by 15-33% (14-16). Two main types
of FOBT exist on the market: guaiac-based test (gFOBT) and
immunochemical test (FIT). The former is based on the
oxidation of guaiac by hydrogen peroxidase, reacts with any
peroxidase in the feces, is not specific for human
hemoglobin (Hb) (17), is affected by several foodstuffs (with
any peroxidase content), medications and certain chemicals.

Since the invention of the immunochemical test principle
by the founder of Biohit Oyj, Suovaniemi et al. (18), the FITs
were developed to circumvent these problems of the guaiac
tests, using an antibody specific to human hemoglobin (19).
Compared with the gFOBTs, FITs show a superior sensitivity
(SE) and specificity (SP) in CRC screening (20). 

In the only randomized control trial published so far, the
performance of FITs was clearly superior to gFOBTs in
detecting any type of colorectal neoplasia (21). In a recent
meta-analysis including 8 commercial FIT brands, the pooled
SE and SP for the cancer endpoint were 79% and 94%,
respectively, with relatively small variation between the
different FIT brands (22). One of the new-generation FITs, not
included in this meta-analysis (22), was recently launched by
Biohit Oyj (Helsinki, Finland), with the proprietary name
ColonView Quick Test. This immunochromatographic test (18,
19) was designed for quick and qualitative detection of human
Hb and Hb/Hp complex in the fecal samples, and visual and/or
automated reading of the results. 

Performance of ColonView quick test was recently
compared head-to-head with HemoccultSENSA in the
detection of colorectal neoplasia among colonoscopy-referral
patients (23). For all study endpoints (adenoma,
adenocarcinoma, adenoma & carcinoma), the ColonView
quick test was up to 60% more sensitive, but 15-20% less
specific than HemoccultSENSA (23). To validate these
exceptional results of Vasilyev et al., (23) in another (very
different)  population, the present study was designed to
compare the ColonView quick test with the market-leader
gFOBT (HemoccultSENSA) in detection of colorectal
neoplasia among colonoscopy-referral patients at the
Barretos Cancer Hospital (Barretos-SP, Brazil).

Materials and Methods
Study design and eligibility criteria. This trial was conducted at
Barretos Cancer Hospital (BCH) (Barretos-SP, Brazil), in collaboration
with Biohit Oyj (Helsinki, Finland). Consecutive patients (with no age
limit), attending the Outpatient Department of Endoscopy for an
appointment to colonoscopy were enrolled in the study. 

Potentially eligible subjects were identified among the outpatient
clinic patients referred for colonoscopy with different indications.

Every patient was asked to read the patient information sheet, and
consent to the study by signing a written participation consent.
Patients consenting to participate were given a box containing all
necessary materials of both FOB tests for sampling, as well as
instructions for sample collection, handling and delivering to the
test laboratory analysis at the day of colonoscopy. All colonoscopies
were performed at the Department of Endoscopy at BCH. This
study was approved by the Institutional Review Board of the BCH. 

Eligible patients were all adult women and men, irrespective
whether symptomatic or asymptomatic, scheduled for diagnostic
colonoscopy and who gave a written consent to participate. The
following patients were considered ineligible: 1) patients who
refused to participate; 2) patients whose colonoscopic examination
remained unsatisfactory (judged by the endoscopist); 3) patients
who had previous colon surgery; 4) patients who presented with
visible blood in the stools regularly or frequently (>1 episode per
week); 5) patients who had documented inflammatory bowel disease
(IBD), known radiation proctitis; 6) patients who failed to return at
least one adequate stool sample for both FOB tests. 

Sample collection. Being a new-generation FIT, ColonView® quick
test (subsequently CV) (Biohit Oyj, Helsinki) (19) does not
necessitate any preparatory steps of the patient or compliance with
any restrictions in the daily diet or medication. Hemoccult®SENSA®
(subsequently HS) (Beckman Coulter Inc., Passadena) in contrast
is a gFOBT that necessitates compliance with certain restrictions
in the daily diet and medication. To make the comparison of these
two basically different tests as unbiased as possible, the Delivery
Box contained detailed instructions for the patient preparation as
well as precautions in diet and daily medication. Accordingly, the
subjects were instructed to avoid non-steroidal anti-inflammatory
drugs (more than one adult aspirin a day) for 7 days before and
during the stool collection period as well as to avoid vitamin C in
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Table I. Key demographic and clinical features of the study subjects.

Features                                                        Number (n=368)           %1

Mean age at enrollment (±SD, range)       53.3 (13.7, 18-88)          NA
Gender                                                                                                   
  Female                                                                226                      61.4
  Male                                                                    142                      38.6
Family history of colorectal cancer                                                     
  No                                                                       234                      63.9
  Yes                                                                      132                      36.1
  Missing data                                                           2                          
FAP patients                                                                                         
  No                                                                       289                      86.3
  Yes                                                                       46                      13.7
  Missing data                                                         33                          
Colonoscopic findings                                                                          
Diverticula                                                                                           
  No                                                                       133                      36.3
  Yes                                                                      233                      63.7
Hemorrhoids                                                                                         
  No                                                                       331                      90.2
  Yes                                                                        36                        9.8

1Percentages were calculated after excluding participants with missing data.



excess of 250 mg a day from supplements, and citrus fruits and
juices for three days before and during the stool collection period.
Further restrictions included avoidance of red meats (beef, lamb,
liver) during the same period. 

For both tests, the subjects were instructed to collect 3 fecal
samples on 3 consecutive days. For the HS test, the collected
samples were smeared onto the test card area, and for the CV test,
the samples were collected into 3 separate tubes, following the
manufacturers’ instructions. Test cards and tubes were returned to

BCH laboratory at the day of colonoscopy and processed on the
very same day.

Sample processing and interpretation of the results. Due to the
basically different principles of the CV quick test and HS test, also
the sample processing in the laboratory is different. For the HS
testing only Hb, the result is interpreted by visual reading as
positive or negative. The analytical sensitivity of HS is reported to
be 0.3 mg Hb/g feces (23).
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Figure 1. Flowchart of the patient enrolment in the study.



Because CV quick test consists of two components (Hb and
Hb/Hp complex), the test result has four options: both
components negative, both components positive, either Hb or
Hb/Hp complex positive. The results are interpreted both by
visual reading (VR) and by automatic reading (AR), using
opTrilyzer Lateral flow reader (opTricon GmbH, Berlin,
Germany), as described before (23). 

In fully compliant patients, 3 stool samples were tested by both
CV and HS test, and the result was interpreted positive if any of
the 3 samples tested positive. For CV, any sample positive for
either Hb or Hb/Hp complex was classified as a positive test. The
analytical sensitivity for CV Hb is 15 ng/ml, and for CV Hb/Hp
complex, 4 ng/ml (23).

Colonoscopy procedure and lesions. All patients who returned at
least one adequate sample for both CV and HS tests were subjected
to colonoscopy, providing the histological confirmation to be used
as the gold standard in calculating the performance indicators of the
two tests. In the case of completely normal colonoscopy, however,
biopsies were not taken, and in such a case, normal colonoscopy
was used as the gold standard indicating a negative result regarding
the study endpoints. 

All colonoscopies were performed by experienced endoscopists
with high-definition colonoscope (Olympus GIF 180; Tokyo, Japan),
using a targeted dye spraying of the colon with 0.4% indigo carmine
solution. Detailed description of all detected lesions was provided,
including their number, size and exact locations: proximal (from
cecum to splenic flexure) or distal (descending colon to rectum).
Superficial lesions were characterized according to Paris
classification: type 0-I, polypoid (0-Is, sessile; 0-Isp, semi-
pedunculated; 0-Ip, pedunculated); type 0-II, non-polypoid (0-IIa,
slightly elevated; 0-IIb, flat; 0-IIc, slightly depressed); type 0-III,
excavated; LST, laterally spreading type (24). All detected lesions
were removed, if possible, or underwent biopsy. Histological
analysis was performed by experienced pathologists using the latest
WHO criteria (25). Criteria of advanced adenoma (AA) included an
adenoma: i) of at least 10 mm in diameter, ii) with at least 25% of
villous architecture, iii) with high-grade dysplasia or iv) with an
early invasive cancer. If more than one lesion was present, the
patient was classified by the most advanced lesion, in the
descending order of severity: AC (Adenocarcinoma), AA, early A
(adenoma).

In all statistical analyses, the patients with diverticula,
hemorrhoids, or hyperplastic polyps were classified as having
normal (non-neoplastic) findings.

Ethics approval and consent to participate. This study was
approved by the Institutional Review Board of the BCH
(Registration number 753/2013). Every patient consented to the
study by signing a written consent to participate. 

Statistical analysis. All statistical analyses were performed using
the SPSS 20.0.0.1 for Windows (IBM, NY, USA). The descriptive
statistics were conducted according to routine procedures.
Performance indicators (SE; sensitivity, SP; specificity, PPV;
positive predictive value, NPV; negative predictive value, and their
95%CI) and the area under ROC (Receiver Operating
Characteristics) called AUC, of the two tests were calculated
separately for each study endpoint. Because the CV test consists of
two components, these performance indicators were calculated

separately for Hb and Hb/Hp complex. Significance of the
difference between AUC values was estimated using the McNemar
test with 95%CI. 

Results

Between January 2014 and December 2016, a total of 5090
consecutive patients were screened for eligibility, and 774
tentatively meeting the eligibility criteria were invited to the
clinic (Figure 1). Of those, 581/774 (75.1%) agreed to
participate and signed the consent form. Thirty eight of these
581 patients, however, had to be excluded due to the
presence of radiation proctitis, IBD or more than one
episode/week of visible fecal blood. At the end, a total of
368 patients provided at least one adequate sample for both
tests, underwent colonoscopy and were included in the final
study cohort (Figure 1). 
The demographic and clinical features of the 368 patients
included in the study are summarized in Table I. The patients
were predominantly women (61.4%), with the mean age
(±SD) of 53.3±13.9 years (range:18-88 years). Altogether,
132 (36.1%) patients reported a family history of CRC and
46 (13.7%) were patients with a history of familiar
adenomatous polyposis (FAP). On colonoscopy, 90/368
(24.4%) patients had completely normal mucosa.
Hyperplastic polyps were detected in 125 patients, sessile
serrated adenoma in 17, adenoma (A) in 175, advanced
adenoma (AA) in 48 patients, while 37 patients had an
adenocarcinoma (AC). Altogether, 185/368 (66.5%) patients
presented with more than just one lesion.

Colonoscopy and histological examination of the biopsies
confirmed early A as the most severe lesion in 108 (29.3%)
cases, AA in 48 (13.0%) and AC in 37 (10.1%). The
remaining 85 (30.3%) subjects had serrated lesions
(hyperplastic polyps or serrated sessile polyp) or benign non-
neoplastic lesions (e.g. IBD, colitis) (Table II).    

Of the 368 patients, 120 (32.6%) were positive for the HS
(HemoccultSENSA) test, 164 (44.6%) for the CV Hb test
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Table II. Distribution of the colonoscopy findings of the patients.

Histological type of colorectal lesions#                  N                    %

Normal mucosa                                                         90                 24.5
Non-neoplastic lesions (e.g. colitis)                       35                   9.5
Hyperplastic polyp                                                   47                 12.8
Sessile serrated adenoma                                           3                   0.8
Early Adenoma                                                       108                 29.3
Advanced Adenoma                                                 48                 13.0
Carcinoma                                                                 37                 10.1
Total                                                                        368               100

#The most severe lesion was listed in patients with more than one type
of disease.



and 165 (44.8%) for the CV Hb/Hp complex test.
Performance indicators of the two tests for the AC endpoint
are shown in Table III. SE of the CV test for the AC
endpoint was ranging from 91.9% to 94.6%, and SP from
61.6% to 68.0%, depending on the marker (Hb or Hb/Hp)
and the test reading (AR or VR). The CV Hb/Hp test in the
AR mode had the highest SE for AC (94.6%; 95%CI=81.8-
99.3) whereas the CV Hb test in the AR mode had the
highest SP (68.0%; 95%CI=60.5-74.9) (Table III). 

The HS test had the lowest SE for AC (75.7%; 95%CI=58.8-
88.2), but the highest SP (84.3%; 95%CI=78.0-89.4). The CV
Hb and Hb/Hp complex test showed similar results in both VR

and AR reading modes, with the highest SE established for the
Hb/Hp complex in the AR mode (Table III). Differences
between HS test and CV Hb VR, Hb/Hp VR, Hb AR and
Hb/Hp AR were statistically significant for both SE (p=0.031;
p=0.031; p=0.031 and p=0.016, respectively) and SP
(p<0.001; p<0.0001; p<0.0001 and p<0.0001, respectively). 

For the A and AA, the difference in performance between
the CV and HS was even more pronounced (Table IV). The
SE of HS for the A endpoint was only 19.2% (95%CI=13.5-
26.3) as compared with 44.2% (95%CI=36.3-52.4) for the
CV Hb VR (p<0.0001) and 41.7% (95%CI=33.8-49.8) for the
CV Hb/Hp VR (p<0.0001) (Table IV). For the AA endpoint,
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Table III. Performance indicators of the ColonView and HemoccultSENSA test for the carcinoma (AC) endpoint.

                                          Carcinoma         Sensitivity                   Specificity                    PPV                           NPV                      AUC (95%CI)

                                           Yes     No        %          95%CI           %         95%CI         %          95%CI          %          95%CI                                 

Stool test                                                                                                                                                                                                                      
HemoccultSENSA                                                                                                                                                                                                       
  Positive                            28       27       75.7    58.8 to 88.2     84.3   78.0 to 89.4   50.9    41.2 to 60.5    94.2   90.1% to 96.6    0.800   0.713 to 0.886
  Negative                            9       145                                                                                                                                                                          
ColonView Hb VR                                                                                                                                                                                                      
  Positive                            34       61       91.9    78.1 to 98.3     64.5   56.9 to 71.7   35.8    30.8 to 41.1    97.4    92.6 to 99.1     0.782   0.711 to 0.854
  Negative                            3       111                                                                                                                                                                          
ColonView Hb/Hp VR                                                                                                                                                                                                
  Positive                            34       66       91.9    78.1 to 98.3     61.6   53.9 to 68.4   34.0    29.4 to 38.9    97.2    92.2 to 99.1     0.768   0.695 to 0.841
  Negative                            3       106                                                                                                                                                                          
ColonView Hb AR                                                                                                                                                                                                      
  Positive                            34       55       91.9    78.1 to 98.3     68.0   60.5 to 74.9   38.2    32.8 to 44.0    97.5    92.9 to 99.1     0.800   0.730 to 0.869
  Negative                            3       117                                                                                                                                                                          
ColonView Hb/Hp AR                                                                                                                                                                                                
  Positive                            35       60       94.6    81.8 to 99.3     65.1   57.5 to 72.2   36.8    31.9 to 42.1    98.2    93.5 to 99.5     0.799   0.732 to 0.865
  Negative                            2       112                                                                                                                                                                          

AR: Automatic reading; VR: visual reading; PPV: positive predictive value; NPV: negative predictive value; AUC: area under the curve.

Table IV. Performance indicators of the ColonView and HemoccultSENSA test for adenoma (A) and advanced adenoma (AA) endpoints. 

                                                 Sensitivity                        Specificity                         PPV                                 NPV                         AUC (95%CI)

                                            %             95%CI             %             95%CI            %             95%CI            %             95%CI                                      

HemoccultSENSA                                                                                                                                                                                                       
  Adenoma                        19.2      13.47 to 26.3      84.3       78.0 to 89.4      52.6       40.9 to 64.1      53.5       51.0 to 56.0       0.518      0.455 to 0.580
  Advanced adenoma        29.2       17.0 to 44.1       84.3       78.0 to 89.4      34.2       22.8 to 47.6      81.0       51.0 to 56.0       0.518      0.455 to 0.580
ColonView Hb VR                                                                                                                                                                                                       
  Adenoma                        44.2       36.3 to 52.4       64.5      56.49 to 71.7     53.1       46.4 to 59.7      56.1       51.6 to 60.4       0.544      0.481 to 0.606
  Advanced adenoma        64.6       49.5 to 77.8       64.5       56.9 to 71.7      53.4       27.5 to 40.5      77.9       81.4 to 90.7       0.646      0.557 to 0.734
ColonView Hb/Hp VR                                                                                                                                                                                                
  Adenoma                        41.7       33.8 to 49.8       61.6       53.9 to 68.9      49.6       43.0 to 56.2      53.8       49.4 to 58.2       0.516      0.454 to 0.579
  Advanced adenoma        52.1       37.1 to 66.7       61.6       53.9 to 68.9      27.5       21.4 to 34.5      82.2       77.0 to 86.4       0.569      0.476 to 0.661

VR: Visual reading; PPV: positive predictive value; NPV: negative predictive value; AUC: area under the curve.



the CV Hb and Hb/Hp in both VR and AR mode were also
clearly superior in SE to the HS test (p<0.0001; p=0.001;
p=0.001; p=0.003). The same was true for the A+AC
endpoint (p<0.0001; p<0.0001; p<0.0001; p<0.0001).

There was no difference in SE between the CV Hb and
Hb/Hp complex for the A (44.2% vs. 41.7%), AA (67.4% vs.
52.1%), or AC (91.9% vs. 91.9%) endpoints, respectively.

Discussion

During the past decades, different guaiac-based FOBTs
(gFOBT) have become very popular screening tools for CRC
in many countries (11). However, their use is hampered by
several shortcomings, including non-specificity to human
blood, false-positive reactions to non-specific peroxidases in
the diet, as well as complicated dietary restrictions, leading
to poor test compliance among the test subjects (23).
Associated with poor sensitivity and specificity, the gFOBTs
have become obsolete and have been progressively replaced
by the FITs in population-based CRC screening programs
(20, 26). In parallel, an increasing number of studies have
compared FIT and gFOBTs (27). Despite some inconsistent
results, these data suggest that the sensitivity of the FIT
assays is substantially better than that of the gFOBTs (23,
28-33). This was also confirmed in the only randomized
controlled trial reported so far, indicating that the
performance of FIT tests is clearly superior to gFOBT in
detecting any type of colorectal neoplasia (21). 

The invention of the immunochemical test principle by the
founder of Biohit Oyj, Suovaniemi et al., (18, 34), has led
to rapid emergence of a large number of commercial FIT
brands to the market. The accumulated literature on FIT tests
was recently subjected to a meta-analysis by Lee et al. (22).
After careful selection, the authors found 18 of the 53
available studies eligible for their formal meta-analysis (22).
This study covered 8 different commercial FIT brands, but
the Biohit ColonView quick test was not included, because
it was not yet on the market (22, 23). Worth noticing in this
meta-analysis is the fact that the authors only used the CRC
(invasive cancer) endpoint while pooling the FIT results
(22). This decision was based on their observation that only
a subset of all studies reported data on adenomatous polyps
(A, AA) and that there was a wide variability in definitions
of polyps (22). Thus, all studies reporting test performance
estimates for detection of adenomas and advanced adenomas
only, were excluded from their analysis. 

In this meta-analysis of 8 FIT brands, the pooled SE and
SP for the CRC endpoint were: 79% (95%CI=69-86) and
94% (CI=92-95), respectively, with an overall diagnostic
accuracy of 95% (CI=93-97) (22). There is no doubt that the
Biohit ColonView quick test favourably competes with and
even exceeds these pooled sensitivity indicators of the 8 FIT
brands (22), as clearly demonstrated by the first head-to-head

comparison of the CV and HS tests, conducted in St.
Petersburg (Russia) (23). In this 100% biopsy-confirmed
colonoscopy-referral setting of 300 patients, the CV test was
superior in performance to the HS test for the A- and
combined A+AC endpoints (23). This difference was most
marked in detection of the proximal neoplasia, of which
almost 60% were missed by the HS test, and none (100%
detection), by the CV Hb/Hp complex (23). As compared
with the meta-analytical data of Lee et al. (22), the CV test
showed 100% SE and 95.3% SP (AUC=0.977) for the
proximal colon neoplasia and 98.2% SE and 95.3% SP
(AUC=0.968) for the distal neoplasia (23). 

These exceptional performance indicators of the CV test
reported in the previous study (23) advocate the prompt
adoption of this new FIT assay for CRC screening. To
proceed with that, it is important, however, to validate the
results also in different populations, which was done in the
present study using a similar design (head-to-head
comparison of the CV and HS tests) in colonoscopy-referral
patients at a leading cancer hospital in Brazil (BCH). All
compliant patients (n=368) provided at least one fecal
sample for both tests and underwent diagnostic colonoscopy
with directed biopsies used as the gold standard test, as in
the first study (23).     

The results of the present study clearly confirm the
observations of the comparison St. Petersburg study (23).
Accordingly, of the two tests, CV was clearly the most
sensitive test, resulting in a higher SE for all endpoints (A, AA,
AC, A+AC) used in this study. The same was true for both the
visual (VR) and automatic reading (AR) of the CV Hb and CV
Hb/Hp tests (Tables III & IV). For the AC endpoint, the SE of
CV reached 94.6%, in contrast to that of the HS test levelling
off at 75.7%. Undoubtedly, this must be considered as the
single most important discovery of the present study (Table
III). As pointed out by Lee et al., in their meta-analysis (22),
the invasive CRC (AC in the present study) was the only
possible endpoint that could be used for reliable estimation of
the pooled SE and SP of the 8 commercially available FIT
brands (22). The argument was that adenomas were only
reported in a minor subset of the published studies, and,
furthermore, their reporting and classification was not
reproducible and far too heterogenic to be used as the study
endpoints for the pooled estimates in meta-analysis. 

Notwithstanding the above, we wanted to reproduce the
St. Petersburg study (23), by testing also the other endpoints,
including A, AA and A+AC. Even if the test performance
indicators of the CV test for adenomas did not reach the
exceptionally high levels reported in the first study (23), the
results of these two studies are concordant. This is because
the indicators of the HS test remained also far below the
values reached in the first study (23). In the present setting,
the SE of the CV test for the AA endpoint was 35.2% higher
than the SE of the HS test (Table IV). The same holds true
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also for the A endpoint, where the CV Hb test showed SE of
44.2% as compared to only 19.2% by the HS test.  

These differences in SE between the two tests even
exceed those observed in the previous study (23). The
observed variance in the absolute performance indicators
between the present study and the St. Petersburg study (23)
are explained by several factors, most likely ascribed to
different patient population and their distinct clinical
features. This includes the spectrum of clinical conditions
detected in the two cohorts (Table II). It should be also
emphasized that most patients in the present cohort are
oncological high-risk patients, including those with family
history of CRC and FAP (Table I). Furthermore, one cannot
exclude the possibility that the adenoma lesions were
classified differently in the two studies, which is a common
shortcoming shared by the FIT studies, as emphasized by
Lee et al. (22).

Although not including the CV test, there are some studies
where the HS test has been compared with another FIT
brands on the market. Smith et al. (35) conducted a pairwise
comparison of Hemoccult II Sensa with a brush-sampling
FIT (InSure, Enterix) in a screening cohort and in a
diagnostic group of symptomatic patients. The sensitivity of
HS-II in the screening cases was 75% for CRC, but only
27% for AAs (35). Results in alignment with those recently
reported by Parra-Blanco et al. (36), who evaluated another
FIT brand (OC-LightTM, Eiken Chemical Co., Ltd., Japan)
with gFOBT brand (non-rehydrated G-FOBT, HemofecTM,
Roche Diagnostics S.L., Barcelona, Spain) in a screening
population. For FIT test, they showed SE of 56.8%
(95%CI=41.8-70.7) for AA, which was up to 3-times higher
than the SE of the gFOBT (36). The results of both of these
studies are in full agreement with our experience on the
head-to-head comparison of the CV and HS tests. Both our
studies indicated that test specificity is somewhat higher for
the HS than the CV test, albeit the figures were different in
Barretos and St. Petersburg ((23), Table IV). One of the
limitations of this study is the fact that a highly selected
population undergoing colonoscopy for several ‘high-risk’
indications was investigated. Therefore, care should be taken
when applying our results to an average-risk, asymptomatic
population. 

The Hb molecule consists of 2 pairs of peptide chains (α-
and β-globins) and 4 heme groups, each with one atom of
iron. Free Hb may be separated into α-β molecules, which
are bound to a protein called haptoglobin (5). Hb/Hp
complex plays an important role in the retrieval of Hb from
lysed erythrocytes and is relatively stable against acid and
proteolytic degradation. In practical terms, this suggests that
the Hb/Hp complex can be detected even after a longer
passage through the bowel, increasing the chance of
detection by the Hb/Hp complex of FOB derived from the
lesions in the proximal colon (23, 28). 

Like in the previous study (23), this was also examined in
the present study by investigating the capacity of both CV
and HS in detecting proximal and distal AC or AA. The SE
of the CV test for distal AC was 100% (95%CI=88.4-100) for
both CV Hb and Hb/Hp, and the SP was ranging from 61.6%
to 68.0%, respectively. For the HS test, SE and SP were
83.3% and 84.3%, respectively. For proximal AC, the SE of
the HS test (56.8%) was lower than that for the distal AC
(68.8%), and far inferior to that of the CV test (81.3%-87.5%)
(data not in Results). Albeit confirming the previous data
(23), there were differences in the absolute indicator values
between the two studies. The difference between Hb and
Hb/Hp complex indicators was also assessed for all
endpoints, irrespective of the location of the neoplasia. This
was prompted by our previous observations (23) and those of
others (28) confirming that detection of the Hb/Hp complex
displays a significantly increased SE for all colorectal
neoplasms as compared to Hb detection alone. However, in
the present study, we failed to find a marked difference
between Hb and Hb/Hp complex for any of the study
endpoints, which is in contrast to our previous observations
(23). The reasons for this discrepancy remain unexplained.  

Taken together, the head-to-head comparison of the new-
generation FIT test (ColonView quick test) with the market-
leading conventional gFOBT (HemoccultSENSA), confirmed
the superiority of the FIT test. Although evident for all
adenoma endpoints as well, most importantly, this difference
in the sensitivity between CV- and HS tests was significant for
the currently accepted most reliable study endpoint (invasive
CRC) (22). This CRC endpoint was used in the most recent
meta-analysis of the common FIT brands because the
adenoma endpoints reported in the literature were considered
highly variable and non-reproducible. Sensitivity (94.6%) of
the ColonView quick test for the CRC endpoint far exceeds
the pooled sensitivity (79%) calculated in a meta-analysis (22)
for the 8 common FIT brands on the market.

Conclusion

Supported by the previously reported excellent results also
for the adenoma endpoints (23), the present data indicate that
ColonView quick test is a perfect FIT for CRC screening. 
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