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ABSTRACT 

Introduction: Colorectal cancer (CRC) is a real public health issue, with high incidence 

and mortality rate, accessible to a screening program in France, first with guaiac-based 

fecal occult blood test (g-FOBT) then with fecal immunochemical test (FIT), since 2015 

because of better accuracy. The aim of our retrospective study was to compare 2 

successive CRC screening campaigns, using 2 different tests (Hemoccult II® and OC 

Sensor®) in Maine-et-Loire department, to precise population participation (PP), 

positivity and detection rates (PR, DR), positive predictive value (PPV) and to describe 

characteristics of CRC and adenomas screened between the two tests. 

Methods: Participants, invited by CAP SANTE 49, with polyps or cancer detected at the 

colonoscopy after a positive screening test between 01/01/2013 and 31/12/2016 were 

included. 

Results: 2621 individuals, 648 with g-FOBT and 1973 with FIT had lesions. PP was not 

different between tests (p=0.104). PR, DR and PPV were statistically higher in FIT for 

all lesions (4.4, 95%CI [4.2-4.5]; 2.35, 95%CI [2.25-2.47]; 65.92, 95%CI [64.20-

67.60] versus 1.9, 94%CI [1.8-2.1]; 0.84, 95%CI [0.78-0.91]; 50.23, 95%CI [47.51-

52.96] for g-FOBT respectively; all p<0.0001). DR for CRC was also significantly higher 

in (p<0.0001), without statistical differences in type, localization, differentiation or 

stage, even after stratification by sex. A higher proportion of proximal colon cancer in 

patients who made a g-FOBT two years before the FIT was found (p=0.049). 

Conclusion: FIT doesn’t increase participation rate to CRC screening but DR and PPV 

of all lesions was higher. A higher proportion of right colon cancer was diagnosed by FIT 

in patients who made a negative g-FOBT 2 years before. 
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INTRODUCTION 

 

Colorectal Cancer (CRC) is the 3rd most common cancer in France with 42152 new 

patients in 2012 (18926 women, 44.90% and 23226 men, 55.10%) (1). It was the 2nd 

cause of mortality with 17722 deaths to this date (1). The French Institute for Public 

Health Surveillance made a projection which showed in 2015 there would be an 

increase of CRC incidence with 43068 new patients and an increase of mortality with 

17833 deaths (2). The European 5-year relative survival rate was 57% for the colon 

and 56% for the rectum in the EUROCARE-5 study (3). All stages combined, the 

survival rate at 5 years is about 60% in France (4). Given its considerable impact on 

population, CRC is a real public health issue. Therefore, there is a need to develop 

strategies to reduce the risk of developing and dying from CRC. 

Fortunately, effective interventions to reduce these risks exist, including screening. 

Screening aims to detect cancerous or precancerous lesion before symptoms appear 

and when they are more likely to be curable. Test used for screening should be safe, 

precise and validated. Safety is important because screening tests, unlike diagnostic 

test, are being used in asymptomatic populations whose pretest probability of disease 

is low. The most sensitive test for detection of CRC or adenoma is colonoscopy but it is 

an expensive, invasive procedure and requires hospital attendance and administration 

of a bowel preparation that is often inconvenient and unpleasant for the patient. Fecal 

occult blood tests (FOBT) are better able to meet constraints imposed by mass 

screening. They include guaiac based test and immunochemical tests. 

Guaiac-based fecal occult blood tests (g-FOBT) were the earliest approach to CRC 

screening. This approach is based on the pseudo peroxidase activity of the haem, which 
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facilitates oxidation of guaiac when hydrogen peroxide is added (5). The test consists of 

3 separate cards, each should be used on a consecutive day with defecation and on 

each card 2 samples of different parts of the defecation should be applied with a 

separate applicator stick. It gives qualitative result, 1 of the 6 samples defined a 

positive test. Several studies have proved that g-FOBT can reduce mortality related to 

CRC by up to 20% (6–12). Although g-FOBT has a good clinical specificity, it has low 

clinical sensitivity with a relatively high false negative rate for detecting CRC and 

adenomas. However, g-FOBT has several disadvantages. It is not specific for human 

blood and it is susceptible to interfere with some foods involving dietary restriction 

during fecal sample collection. Finally, test-reading is visual and does not depend on an 

automated system. 

Fecal Immunochemical tests (FIT) have been developing since the 2000’s. The OC 

Sensor® test consisted of a single sampling tube, filled with stabilizing buffer, used with 

a fecal probe. OC Sensor® test uses monoclonal or polyclonal antibodies against blood 

protein (more often human globin). It has an automatic reading system and gives 

quantitative result (usual cut off: 150 ng/mg). 

This test has also proved a decrease in CRC mortality (13–15) and better performance 

in randomized controlled trials (16–18) than g-FOBT. As shown in a French study in 

2007, FIT increase the number of cancers detected by 1.5 to 2 times and 3 to 4 times 

the number of adenomas found. It also decreases the number of false positive results 

by 1.5 (17). 

Established in France in 2002, in 23 pilot areas, the organized screening program for 

colorectal cancer was widespread throughout the country in December 2008. The test 

was proposed to the asymptomatic 50-74 years old people with any risk factors 
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(medium risk population). The method was to examine for blood in the stool every 2 

years using a guaiac test Hemoccult II® and to propose a colonoscopy if the test was 

positive, to search for a lesion (polyp or cancer). 

Nevertheless, participation rate with Hemoccult II® in France is low and has never 

exceeded 30%, far from the 45% acceptable rate, even further from the 65% 

recommended by European standards (19). Improved screening participation with FIT 

compared to g-FOBT is therefore important. Four population-based randomized 

controlled trials and a meta-analysis of studies comparing FIT to g-FOBT have found an 

absolute increase in participation ranging from 5.4% to 16.2% (16,20–23). 

Since June 2015, FIT have been commonly used in France and OC Sensor® test (FIT) 

replaced Hemoccult II® test (g-FOBT) in French screening campaigns (24). 

 

The aim of our retrospective study was to compare 2 successive screening colorectal 

cancer campaigns, using the 2 different tests (Hemoccult II® and OC Sensor®) in the 

department of Main-et-Loire from 2013 to 2016. Goals were to precise population 

participation, positivity and detection rates, positive predictive value of tests, and to 

describe characteristics of colorectal cancers and adenomas screened in each campaign. 
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METHODS 

 

Screening: 

People aged from 50 to 74 years, with no personal or family history of CRC and 

adenoma, with no colonoscopy for the past five years, no inflammatory bowel disease 

and no terminal disease or bedridden patient, received a letter from CAP SANTE 49, the 

departmental analysis center that organizes CRC screening in Maine-et-Loire, and were 

invited to contact their general practitioner to undergo the screening test. 

General practitioners were giving them information about the test, verifying the 

absence of contraindications (blood in the stool, anorexia, transit disorder…) and 

delivered the screening test. Individuals did the test at home and sample were sent to 

IRSA (Institut interRegional pour la Santé, Tours) for g-FOBT and CERBA Laboratory 

(Cergy-Pontoise) for FIT, to be analyzed. 

If result was positive, patients were invited to contact their general practitioner and a 

gastroenterologist to perform a colonoscopy under general anesthesia. If a polyp or a 

cancer was found, it was sent to a pathologist. 

 

Inclusion criteria: 

Patients with polyps or cancer at the colonoscopy after a positive screening test 

between 01/01/2013 and 31/12/2016 in Maine-et-Loire were included. 

We also get data from CAP SANTE 49 database about all the individuals invited to 

participate in CRC- screening between 01/01/2013 and 31/12/2016. 
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Exclusion criteria: 

Individuals with a positive test from CAP SANTE 49 database, who have refused or have 

a contraindication to colonoscopy were excluded from the analysis. 

 

Fecal occult blood tests: 

Hemoccult II® was used from 01/01/2013 to 31/12/2014 in the first campaign in our 

study and OC Sensor® test was used in the second campaign from 01/06/2015 to 

31/12/2016. No invitation was sent from 01/11/2014 to 01/06/2015. 

 

Data collection: 

Gastroenterologists and pathologists have sent a copy of results of colonoscopy and 

histopathological results of the samples to CAP SANTE 49. 

Thanks to their registry, individuals with polyps or cancers were identified. Age, gender 

and date of positive test were collected for all individuals. 

Concerning the colonoscopy: date of colonoscopy, quality of preparation (insufficient, 

average, good), if the exam was complete or not, localization (rectum, left, transversal 

and right colon) and size of lesions were collected. 

Histological data was collected thanks to CAP SANTE 49 and thanks to histopathological 

departments of Maine-et-Loire in Centre de Pathologie de l’Ouest or Angers University 

Hospital. Only information about the 3 most pejoratives lesions per colonoscopy were 

analyzed. Histological analysis concerning the type of polyp (tubular adenoma, 

tubulovillous or villous adenoma, serrated adenoma, hyperplastic polyp and others), 

dysplasia (low or high-grade) and the presence of carcinoma with or without presence 

of a colloid component were collected. 
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If a cancer was diagnosed, other datas were collected: date of resection, differentiation 

(low – moderately - well-differentiated), staging tumor according to the AJCC 

classification (25), anterior participation to screening CRC campaign and date of the 

last screening test result. 

 

The criteria for diagnosing cancer, in accordance with the international classification, 

was an invasion of malignant cells beyond the muscularis mucosa. Intramucosal 

carcinoma and carcinoma in situ were classified as adenoma with high grade dysplasia 

(26). 

Advanced adenoma (AA) was defined by size ⩾10 mm, tubulovillous or villous adenoma, 

high grade dysplasia (26). 

Advanced neoplasia (AN) was an advanced adenoma or a colorectal cancer. 

Collection data was retrospectively performed to 1/05/2017. 

 

Data analysis: 

The participation rate was calculated as the ratio of number of individuals returning the 

screening test to the number of individuals invited during the corresponding screening 

campaign. Detection rate was calculated as the number of persons with a lesion at 

colonoscopy relative to the number of participants in CRC screening. The positive 

predictive value (PPV) was the proportion of true positives (persons with a lesion at 

colonoscopy) relative to the total number of patients who were screened positive and 

underwent colonoscopy or Computed Tomographic Colonography (CTC). Detection rate 

and PPV are expressed as percentages with 95% confidence intervals (95% CI). 
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Characteristics of subjects were expressed as mean +/- standard deviation or 

frequency (%). Continuous variables were compared between groups (FIT versus g-

FOBT) using the Student’s t-test. Categorical variables were compared between groups 

using the Chi-square test or the Fisher’s exact test where it was appropriate.  

All statistical analyses were performed using IBM SPSS version 15 for Windows. 
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RESULTS 

 

1. Participation in CRC screening campaigns 

 

In overall 391 932 individuals were invited to participate in CRC screening campaigns 

between 01/01/2013 and 31/12/2016; 188 815 received an invitation for g-FOBT-

based CRC screening (2013-2014) and 203 117 for a FIT-based CRC screening (2015-

2016). 143 408 individuals performed a screening test, 69 326 did an Hemoccult® test 

(g-FOBT) and 74 082 an OC Sensor® test (FIT). Main characteristics are presented in 

the Flow chart (Figure 1). 

 

4565 participants had a positive screening test: 1346 g-FOBT (1.9%) and 3219 FIT 

(4.3%) (p<0.0001). 

Among participants who were screened positive, 93.5% (4266 of 4565) patients 

underwent a colonoscopy. Colonoscopy rate was 95.5% for g-FOBT-based campaign 

and 92.6% for FIT-based campaign (p=0.0003). 10 patients in g-FOBT group and 23 in 

FIT group refused or had contraindication for colonoscopy. Furthermore, 51 patients in 

g-FOBT group and 215 in FIT group did not undergo further exploration after positive 

test; these patients were excluded of the study (61 and 238 respectively). 

Colonoscopy was performed within 3 months after the test reading for 50% of the 

patients and within 8 months for 97% of patients. Among them 55 had an incomplete 

colonoscopy, 7 (1.1%) in the g-FOBT group and 48 (2.4%) in the FIT group. 
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2621 subjects had screen-detected colorectal lesion: 648 in g-FOBT group (50.4% of 

patients who had been screened positive) and 1973 in FIT group (66.2% of patients 

who had been screened positive) (p<0.0001). 

 

2. Characteristics of patients with screen-detected lesion 

according to screening campaign 

 

Mean +/ SD age of patients was 63.1 years (63.1+/-6.93), no difference in age was 

observed according to screening campaigns (Table I): 62.7 (62.7+/-7.1) for g-FOBT 

group and 63.4 (63.4+/-6.9) for FIT group, p=0.062. For each screening campaign, 

there were a higher proportion of men than women among patients with screen-

detected lesion: 60.8% versus 39.20% in the g-FOBT group and 63.2% versus 36.8% 

in the FIT group (p=0.273). 

 

3. Performance comparison between g-FOBT and FIT-

based screening campaigns 

 

A total of 292 colorectal cancers were diagnosed, 63 cancers in g-FOBT and 229 

cancers in FIT groups (Table II). 2329 patients were diagnosed with at least one polyp 

and no cancer was registered, with 5019 polyps. 

The detection rate for any type of colorectal lesions was significantly higher in FIT 

group than in g-FOBT (2.66, 95%CI [2.55-2.78] in FIT versus 0.93, 95%CI [0.86-1.01] 

in g-FOBT, p<0.0001). Significant higher detection rates in FIT group were also 

observed for advanced lesions (AA, AN and CRC) (Table II). 
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Predicative positive value (PPV) was significantly higher in FIT (65.92, 95%CI [64.20-

67.60]) versus in g-FOBT (50.23, 95%CI [47.51-52.96], p<0.0001), significant 

differences in favor of FIT were also found for advanced lesions (AA, CRC and AN). 

 

4. Characteristics of screen-detected lesions 

 

2329 patients with at least one polyp and no cancer were registered, with 5019 polyps. 

Among them, there were 884 hyperplasic polyps, 343 with g-FOBT and 541 with FIT. 

There were 122 lesions non-collected after colonoscopy, 28 for the g-FOBT and 94 for 

the FIT. 

 

4.1. Polyps 

Sex-repartition wasn’t different between screening campaigns. There were 293 men 

and 176 women with polyps diagnosed by g-FOBT whereas 963 men and 542 women in 

FIT group (p=0.552). 

There was a significant difference in types of screen-detected polyps between the two 

groups (p=0.008), with more adenomas and less serrated polyps in FIT group as 

compared to g-FOBT group (Table III). But, there was no significant difference in 

polyps localization (p=0.225) nor in their dysplasia degree (p=0.142). Polyps size was 

available only in 67.5% in g-FOBT group and in 80.9% in FIT group. Polyps size was 

significantly more important in FIT group (p<0.0001). 
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4.1.1. Tubular and/or villous Adenomas 

FIT detected more tubulovillous and villous adenomas than g-FOBT (p<0.0001). Sizes 

were significantly different for adenomas between groups, with bigger sizes in FIT 

group (p<0.0001) as shown in Table IV. 

 

4.1.2. Advanced adenomas and In Situ Carcinomas (ISC) 

Advanced Adenomas (AA) were defined by size ≥ 10mm, villous component or high-

grade dysplasia (including In Situ Carcinomas). There were significantly more AA 

diagnosed by FIT (48.0%) versus g-FOBT (35.1%) (p<0.0001), without difference in 

AA localizations. Nevertheless, there was no significantly difference of ISC between the 

groups (p=0.591) (Table V). 

In sex-specific analyses, types and size of polyps weren’t significantly different between 

the groups (Table VI). There wasn’t more AA in male (140 in g-FOBT and 612 in FIT 

group) than in female group (71 in g-FOBT group and 346 in FIT group) (p=0.498). 

 

4.1.3. Serrated polyps 

There were statistically less serrated polyps in FIT group than in g-FOBT (p=0.003), but 

no difference concerning adenomas size and localization (p=0.412) (Table VII). One 

serrated polyp was in high dysplasia grade in FIT group. 
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4.2. Invasive cancers 

The detection rate for CRC was significantly higher in FIT group (0.31, 95%CI [0.27-

0.35] versus g-FOBT (0.09, 95%CI [0.07-0.12]) (p<0.0001). 

There were 63 invasive cancer diagnosed after a g-FOBT: 61 adenocarcinomas, 1 

lymphoma and 1 neuro endocrine carcinoma, and 229 after a FIT: 227 

adenocarcinomas and 2 neuroendocrine carcinomas. Sex repartition wasn’t different 

between the groups (40 and 149 cancers in men; 23 and 80 cancers in women 

respectively for g-FOBT and FIT) (p=0.817). 

CRC localization, type of cancer, differentiation and stage of disease were not 

statistically different between the two screening campaigns (Tables VIII), even in sex-

specific analyses (Tables IX). 

Among the 229 CRC diagnosed after a positive FIT, 64.6% individuals had made a g-

FOBT test 2 years before. As shown in Table X, there were statistically more right colon 

cancer in subjects who made a g-FOBT 2 years before versus subjects who had 

screening test for the first time (p=0.049), with no statistical difference between men 

(64.3%) and women (35.7%) compared to other localizations (p=0.840). However, 

there was no difference in the stages of CRC at screening between these groups 

(p=0.396). 
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DISCUSSION AND CONCLUSION 

Screening by FOBTs has been shown in randomized trials to reduce colorectal cancer 

(CRC) incidence and mortality (9–12). In these trials, g-FOBTs have been used with 

high specificity (>80% for all tests on all measured outcomes) but relatively low 

sensitivity (from 47.4% to 73.4%) to detect CRC and its precursors (27). 

More recently, FITs have been developed and have a higher specificity for human blood 

than g-FOBTs, hence removing any need for dietary restriction and have a higher 

sensitivity (from 25.6% to 97.7%) (27). However, the effectiveness of any screening 

program depends not only on the diagnostic performance of the screening but also on 

the compliance and general acceptance of the test by the public. The participation rate 

with g-FOBT in France is low and has never exceeded 30%. In our study, colonoscopy 

was only performed to subjects with a positive test. So, sensitivity and specificity of 

each test could not be directly estimated. 

 

Our study showed several interesting results. First, despite studies in Holland and Italy 

that have found higher participation rate with FIT (16,20), in our study, this rate 

remains low (36.5%) and no difference has been highlighted versus g-FOBT (36.7%). 

Moreover, these data are in line with national registries data of the 2015-2016 

campaign, with a national average rate at 29.4% (28). Reluctance to do the test in 

France is probably far from relying just from the test used. 

Invitations to participate at CRC screening with FIT test began belatedly (01/06/2015), 

so a part of the population had been invited late, and had probably not yet performed 

the test at the end of 2016, decreasing the participation rate in FIT group. 
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It can also be explained by the fact that the FIT tests were not delivered with the 

second dunning letters contrary to g-FOBT. However, this action would allow an 

increase of the participation rate of 10% (29). 77.09 % of individuals who made a FIT 

had already participated in a campaign with g-FOBT. The participants in CRC screening 

program appeared to be loyal but it had to be verified during next screening 

campaigns. 

Colonoscopy rate was higher after a positive test in g-FOBT group (92.6% in FIT versus 

95.5% in g-FOBT), but individuals invited late in FIT group may not have realized their 

colonoscopy at the collection data date. Other screening studies have shown an equal 

number of colonoscopy undergone between the two tests (16,30). 

 

Secondary, as it was expected, the FIT positivity rate was more than twice as high 

compared to the g-FOBT (respectively 4.35% and 1.94%). 

Whatever the lesion (polyp, advanced adenoma or invasive cancer), detection rates and 

predictive positive values were significantly higher with FIT, as reported in several 

studies (31–34). Compared to g-FOBT, and based on our data, FIT can detect more AA 

and more invasive cancer than g-FOBT. This increase of detection rate was not 

explained by a most important first participation in FIT group, contrary to 2 studies that 

reported an increase detection rate of lesions in population who had never been 

screened before, creating a bias (16,32). In our study, only 22.9% of the subjects in 

FIT group participated for the first time in screening campaign. 
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Colorectal cancer detection rate was statistically higher in FIT group compared to g-

FOBT group (0.09 [0.07-0.12]; 0.31 [0.27-0.35]; difference 0.22 [0.17-0.27], 

p<0.0001)). 

No difference was found concerning localization or stage of invasive cancer between the 

tests, even after adjusting on sex, as reported in the literature (16,17,34–38). 

One study, in French screening conditions, has compared g-FOBT (Hemoccult II®) and 

another FIT (MAGSTREAM®) for detection of colonic lesions according to lesion type and 

location. The authors found a gain in sensitivity restricted in rectal cancer in early stage 

(there were no differences depending on location in advanced adenomas) (32). In other 

studies comparing FIT to colonoscopy, FIT had lower sensitivity to diagnose CRC in 

distal colon than proximal colon and rectum (39,40). 

We haven’t found better accuracy for the diagnostic of rectal, distal or proximal colon 

cancer by FIT compared to g-FOBT. 

Interestingly, among patients with CRC, subjects who did the last g-FOBT have 

significantly more proximal cancers. Given the average 10-year delay for an adenoma 

to become cancer, it is highly likely that these lesions were already present two years 

earlier (when the g-FOBT was performed). As FIT detects more AA, invasive CRC and 

right colon cancer after a negative screening test, interval cancers could be decreased 

in future as reported by Portillo et al. (41); proximal location or right-sided colon seem 

to be a risk factor when developing an interval cancer (OR=0.28, 95%CI: 0.20-0.40, p 

< 0.0001) 

More adenomas were diagnosed by FIT than g-FOBT, and more adenomas with a higher 

risk of malignant transformation (more villous and tubulovillous lesions). g-FOBT had 
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poor sensitivity to screen advanced neoplasia (advanced adenomas and CRC) (42,43). 

FIT permitted to screen 4.7 times more advanced neoplasia. 

 

However, we didn’t identify differences between polyp’s localization between the 2 

tests, even after adjusting on sex. 

Serrated polyps can represent 9% of all ones after 50 years (44). We now know that 

serrated polyps had potential for dysplasia and malignant transformation, and can 

represent up to 30% of all CRC (45), because of a specific epigenetic malignant 

pathway (46), particularly in interval cancer. In our study, more serrated polyps were 

found with g-FOBT (6.3% vs 3.8%) but the most of them were not degenerated, except 

1 polyp in FIT group in high grade dysplasia. Our results are in line with a recent study 

that did not find any association between FIT and detection of serrated adenomas (47). 

 

Our study had also several drawbacks. This is a retrospective study, monocenter (one 

department). 

Individuals with insufficient preparation were very low, probably because bowel 

preparation, defined by Boston’s score, is not always mentioned in colonoscopy’s 

reports. In CAP SANTE 49 registry, if caecum was intubated, the colonoscopy was 

considerate as well prepared. 

There was a lot of missing information regarding the lesion’s size. Sizes were recorded 

by endoscopists and not by pathologists such as in literature. As proved in several 

studies, macroscopic evaluation by endoscopist was neither reproducible nor reliable 

and pathologist evaluation should be preferred (48). 122 lesions weren’t collected after 

colonoscopy for anatomopathological analysis and could create a bias in polyp analysis. 



19 

In conclusion, in our study FIT doesn’t increase participation rate to CRC screening but 

the positivity rate and the detection rate of polyps, advanced adenomas and cancers 

was higher than g-FOBT. There was a higher proportion of right colon cancer in patients 

who have done a g-FOBT two years before being diagnosed by FIT. This could decrease 

interval cancer in the future. 
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Figure 1 : Flow Chart 
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Table I: Characteristics of patients with screen-detected colorectal lesion. 

 

 Overall 

(N=2621) 

  

g-FOBT 

(n=648)  

FIT 

(n=1973) 

p-value 

Age: mean +/- SD 63.1+/-6.9 62.7+/-7.1 63.4+/-6.9 0.062 

     

 n % n % n %  

Age class 

     <55 

     55-59 

     60-64 

     65-69 

     70+ 

 

 

422 

490 

561 

634 

514 

 

16.1 

18.7 

21.4 

24.2 

19.6 

 

115 

125 

141 

145 

122 

 

17.7 

19.3 

21.8 

22.4 

18.8 

 

307 

365 

420 

485 

392 

 

15.5 

18.5 

21.3 

24.8 

19.9 

0.541 

Gender 

     Male 

     Female 

 

 

1641 

980 

 

62.6 

37.4 

 

394 

254 

 

60.8 

39.2 

 

1247 

726 

 

63.2 

36.8 

0.273 

1st participation in 

CRC screening 

590 22.5 138 21.3 452 22.9 0.394 
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Table II: Test performance of g-FOBT (Hemoccult II®) versus FIT (OC Sensor®). 

 

 g-FOBT FIT p-values 

 n % CI 95% n % CI 95% 

Participation rate 69326 36.7 [36.5-36.9] 74082 36.5 [36.3-36.7] 0.1045 

 

FOBT positive 

patient 
1346 1.9 [1.8-2.1] 3219 4.4 [4.2-4.5] <0.0001 

 

Completed screening 1290 95.8 [94.6-96.8] 2993 93.0 [92.0-93.8] 0.0003 

 

Detection Rate° 

     Any lesion 

 

     AA 

 

     CRC 

 

     AA or CRC 

 

 

 

648 

 

266 

 

63 

 

289 

 

0.93 

 

0.38 

 

0.09 

 

0.42 

 

[0.86-1.01] 

 

[0.34-0.43] 

 

[0.07-0.12] 

 

[0.37-0.47] 

 

1973 

 

1230 

 

229 

 

1459 

 

2.66 

 

1.66 

 

0.31 

 

1.98 

 

[2.55-2.78] 

 

[1.57-1.75] 

 

[0.27-0.35] 

 

[1.89-2.09] 

 

<0.0001 

 

<0.0001 

 

<0.0001 

 

<0.0001 

 

 

PPV# 

     Any lesion 

 

     AA 

 

     CRC 

 

     AA or CRC 

 

 

648 

 

266 

 

63 

 

289 

 

 

50.2 

 

20.6 

 

4.9 

 

22.4 

 

 

[47.6-53.0] 

 

[18.5-22.9] 

 

[3.8-6.2] 

 

[20.2-24.8] 

 

 

1973 

 

1230 

 

229 

 

1459 

 

 

65.9 

 

41.1 

 

7.7 

 

48.8 

 

 

[64.2-67.6] 

 

[39.4-42.9] 

 

[6.8-8.7] 

 

[47.0-50.6] 

 

 

<0.0001 

 

<0.0001 

 

0.001 

 

<0.0001 

 

°detection rate: percentage of individuals with lesions relative to the total number of participants in CRC screening 

campaigns 

#positive predictive value: percentage of individuals with lesions relative to the number of participants who screened 

positive and underwent colonoscopy or CTC 

AA: Advanced Adenomas, CRC: Colorectal Cancer, PPV: Positive Predictive Value 
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Table III: Comparison of polyps characteristics diagnosed after a g-FOBT versus a FIT. 

 

  

g-FOBT 

 

 

FIT 

 

p-values 

Number of polyps n=757 n=2565  

 n % n %  

Subdivision of polyps @ 

     Adenoma 

     Serrated polyps 

     ISC 

     Others 

 

695 

48 

12 

2 

 

91.8 

6.3 

1.6 

0.3 

 

 

2411 

98 

34 

22 

 

94.0 

3.8 

1.3 

0.9 

0.008 

 

Localization of polyps @ 

     Rectum 

     Left colon 

     Transverse and Right colon 

     Missing data 

 

76 

384 

295 

2 

 

10.1 

50.9 

39.1 

 

 

242 

1381 

915 

27 

 

9.5 

54.4 

36.1 

0.225 

Dysplasia @ 

     Low grade 

     High grade + carcinoma 

     No dysplasia 

     Missing data 

 

624 

70+12 

2 

49 

 

88.4 

11.6 

 

 

2109 

302+34 

22 

98 

 

86.3 

13.7 

0.142 

Size of polyps (mm) @ 

     ≤5 

     6-9 

     ≥10 

     Missing data 

 

219 

100 

192 

246 

 

42.9 

19.6 

37.6 

 

668 

458 

950 

489 

 

32.2 

22.1 

45.8 

<0.0001 

@: the worse 3 by colonoscopy 
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Table IV: Characteristics of adenomas diagnosed after a FIT versus a g-FOBT. 

 

  

g-FOBT 

 

FIT 

 

p-value 

 n % n %  

 

Subdivision of adenomas 

     Tubular 

     Tubulovillous or villous 

 

 

 

516 

179 

 

 

74.2 

25.8 

 

 

1579 

832 

 

 

65.5 

34.5 

 

<0.0001 

 

Size of Adenomas (mm) 

     ≤5 

     6-9 

     ≥10 

     Missing data 

 

 

204 

90 

175 

226 

 

43.5 

19.2 

37.3 

 

641 

435 

888 

447 

 

32.6 

22.1 

45.3 

<0.0001 

Localization of adenomas 

     Rectum 

     Left colon 

     Transverse and Right colon 

 

 

72 

364 

257 

 

10.4 

52.5 

37.1 

 

228 

1322 

836 

 

9.6 

55.4 

35.0 

0.4 

Dysplasia 

     Low grade 

     High grade 

     Missing data 

 

624 

70 

1 

 

89.9 

10.1 

 

2109 

301 

1 

 

87.5 

12.5 

0.086 

ISC not include 
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Table V: Characteristics of Advanced adenomas and In Situ Carcinoma diagnosed after 

a FIT versus a g-FOBT. 

 

  

g-FOBT 

 

 

FIT 

 

p value 

 n % n %  

 

Advanced adenomas (AA)° 

 

 

266 

 

35.1 

 

1230 

 

48.0 

 

<0.0001 

Localization of AA 

     Rectum 

     Left colon 

     Transverse and Right colon 

     Missing data 

 

36 

182 

46 

2 

 

13.6 

68.9 

17.4 

 

146 

780 

292 

12 

 

12.0 

64.0 

24.0 

 

 

0.068 

In Situ Carcinomas (ISC)° 

 

12 1.6 34 1.3 0.591 

Size of ISC (mm) 

     ≤5 

     6-9 

     ≥10 

     Unknown 

 

 

0 

1 

9 

2 

 

0 

10 

90 

 

0 

3 

28 

3 

 

0 

9.7 

90.3 

0.976 

Localization of ISC 

     Rectum 

     Left colon 

     Transverse and Right colon 

 

 

2 

8 

2 

 

16.7 

66.6 

16.7 

 

6 

24 

4 

 

17.6 

70.6 

11.8 

0.879 

° percentage of all polyps diagnosed 

AA: size ≥ 10mm, villous component or high-grade dysplasia 
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Table VI: Main characteristics of polyps including adenomas in male and female 

diagnosed after a g-FOBT or a FIT. 

 

  

Female 

 

 

Male 

 

 

p-value 

 

 

g-FOBT FIT g-FOBT FIT Female Male 

 n % n % n % n %   

Subdivision° 

     Adenoma 

     Serrated polyps 

     ISC 

 

 

161 

13 

2 

 

91.5 

7.4 

1.1 

 

499 

21 

21 

 

92.2 

3.9 

3.9 

 

274 

9 

10 

 

93.5 

3.1 

3.4 

 

929 

16 

13 

 

97.0 

1.7 

1.4 

0.037 0.022 

Localization of Adenomas 

     Rectum 

     Left colon 

     Transverse and right 

colon 

     Missing data 

 

 

18 

93 

64 

 

1 

 

10.3 

53.1 

36.6 

 

51 

332 

154 

 

5 

 

9.5 

61.8 

28.7 

 

 

33 

155 

104 

 

1 

 

11.3 

53.1 

35.6 

 

100 

575 

284 

 

4 

 

10.4 

60.0 

29.6 

0.109 0.102 

Size of Adenomas* 

     ≤5 

     6-9 

     ≥10 

     Missing data 

 

 

50 

24 

54 

48 

 

39.1 

18.8 

42.2 

 

123 

89 

269 

61 

 

25.6 

18.5 

55.9 

 

 

69 

35 

100 

89 

 

33.8 

17.2 

49.0 

 

162 

180 

505 

116 

 

19.1 

21.3 

59.6 

0.006 <0.0001 

Localization of AA 

     Rectum 

     Left colon 

     Transverse and right 

colon 

     Missing data 

 

 

10 

50 

10 

 

1 

 

14.3 

71.4 

14.3 

 

35 

239 

69 

 

3 

 

10.2 

69.7 

20.1 

 

 

20 

91 

28 

 

1 

 

14.4 

65.5 

20.1 

 

78 

405 

126 

 

3 

 

12.8 

66.5  

20.7 

 

0.378 0.882 

° subdivision in all polyps 

* Size in millimeters 
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Table VII: Characteristics of serrated polyps diagnosed after a g-FOBT versus a FIT. 

 

  

g-FOBT 

 

FIT 

 

 

p-value 

 n % n %  

 

Serrated polyps § 

 

48 

 

6.3 

 

98 

 

3.8 

 

 

0.003 

Localization 

     Rectum 

     Left colon 

     Transverse and 

right colon 

     Missing data 

 

1 

11 

36 

 

0 

 

2.1 

22.9 

75 

 

3 

23 

70 

 

2 

 

3.1 

24.0 

72.9 

 

1 

Size (mm) 

     ≤5 

     6-9 

     ≥10 

     Missing data 

 

15 

9 

8 

16 

 

46.9 

28.1 

25 

 

 

24 

16 

25 

33 

 

36.9 

24.6 

38.5 

 

0.412 

Dysplasia 

     No 

     High grade 

 

48 

0 

 

100 

0 

 

97 

1 

 

99.0 

1.0 

 

§ percentage of all polyps diagnosed 
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Table VIII: Characteristics of Invasive cancers diagnosed after a g-FOBT or a FIT. 

 

 g-FOBT FIT p-value 

Invasive cancer  n=63 n=229  

 n % n %  

Localization  

     Rectum 

     Left colon 

     Transverse and right colon 

 

 

16 

28 

19 

 

25.4 

44.4 

30.2 

 

67 

108 

54 

 

29.3 

47.2 

23.6 

0.551 

0.547 

0.702 

0.286 

Subdivision of cancers 

     ADK 

     ADK with colloid 

component 

     Other 

 

 

51 

10 

 

2 

 

81.0 

15.9 

 

3.2 

 

206 

21 

 

2 

 

90.0 

9.2 

 

0.9 

0.108 

Differentiation for ADK 

     Well 

     Intermediate 

     Low 

     Missing data 

 

 

23 

34 

2 

2 

 

39.0 

57.6 

3.4 

 

 

84 

123 

6 

14 

 

39.4 

57.7 

2.8 

  

0.962 

Subdivision in Stages 

     1 

     2 

     3 

     4 

     NA or Missing data 

 

24 

14 

16 

6 

3 

 

40.0 

23.3 

26.7 

10 

 

92 

53 

60 

19 

5 

 

41.1 

23.7 

26.8 

8.5 

 

0.987 

NA: not applicable ; ADK: adenocarcinoma 
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Table IX: Characteristics of invasive cancer in male and female diagnosed after a g-

FOBT or a FIT. 

 

  

Females 

 

Males 

 

p-values 

  

g-FOBT 

 

FIT 

 

g-FOBT 

 

FIT 

 

Females 

 

Males 

 n % n % n % n %   

Localization 

     Rectum 

     Left colon 

     Transverse and 

right colon 

 

3 

10 

10 

 

13 

43.5 

43.5 

 

18 

40 

22 

 

22.5 

50.0 

27.5 

 

13 

18 

9 

 

32.5 

45 

22.5 

 

49 

68 

32 

 

 

32.9 

45.6 

21.5 

 

0.393 

0.581 

0.144 

 

0.963 

0.943 

0.889 

Differentiation for ADK 

     Well 

     Intermediate 

     Low 

     Missing data 

 

 

7 

14 

2 

0 

 

30.4 

60.9 

8.7 

 

27 

46 

2 

2 

 

36.0 

61.3 

2.7 

 

 

17 

20 

0 

0 

 

45.9 

54.1 

0 

 

 

57 

77 

4 

7 

 

41.3 

55.8 

2.9 

 

0.391 0.659 

Subdivision in Stages 

     1 

     2 

     3 

     4 

     NA or Missing data 

 

 

7 

6 

8 

1 

1 

 

31.8 

27.3 

36.4 

4.5 

 

30 

18 

20 

8 

4 

 

39.5 

23.7 

26.3 

10.5 

 

17 

8 

8 

5 

2 

 

44.7 

21.1 

21.1 

13.2 

 

62 

35 

40 

11 

1 

 

41.9 

23.6 

27 

7.4 

 

0.689 0.620 

ADK: adenocarcinoma; NA: not applicable 
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Table X: Characteristics of Invasive cancers diagnosed after an OC Sensor® test. 

 

  

First test or last test 

> 2 years 

 

 

Negative Hemoccult 

II® test 2 years 

before 

 

 

p-value 

 n % n %  

Gender 

   Male 

   Female 

 

 

52 

29 

 

 

64.2 

35.8 

 

97 

51 

 

65.5 

34.5 

0.838 

Localization 

     Rectum 

     Left colon 

     Transverse and 

right colon 

 

 

29 

40 

12 

 

35.8 

49.4 

14.8 

 

38 

68 

42 

 

25.7 

45.9 

28.4 

0.049 

0.107 

0.618 

0.021 

Subdivision in Stages 

     1 

     2 

     3 

     4 

     NA or Missing data 

 

38 

15 

19 

7 

2 

 

 

48.1 

19.0 

24.1 

8.9 

 

 

54 

38 

41 

14 

1 

 

36.7 

25.9 

27.9 

9.5 

 

0.396 

NA: not applicable 
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ANNEX 

 

 

 

 

g-FOBT: Hemoccult II® - cost : 1.16 euros 

 

 

 

FIT: OC Sensor® – cost : 1.50 euros



 

LALY Margot 

Apports du test immunologique OC Sensor® par rapport au test au gaïac Hemoccult II® 

dans le dépistage organisé du cancer colorectal.

 

 Mots-clés : cancer colorectal, dépistage organisé, test immunologique, adénome 
 

Contribution of the OC Sensor® immunoassay in comparison to the Hemoccult II® 
guaiac-test in organized colorectal cancer screening.

 

 Keywords : colorectal cancer; mass screening; Fecal Immunochemical Test; adenoma  
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 Introduction: Le cancer colorectal est un véritable enjeu de santé publique du fait de son incidence 

importante et de son taux de mortalité élevé. Le dépistage organisé du cancer colorectal, instauré en 

France depuis 2008 avec des tests fécaux de recherche de sang occulte au gaïac (g-FOBT) puis 

immunochimiques (FIT) depuis 2015. L’objectif de notre étude rétrospective était de comparer deux 

campagnes successives de dépistage, utilisant les deux tests (Hemoccult II® et OC Sensor®), pour 

préciser les taux de participation (PP), de positivité (PR), de détection (DR) et les valeurs prédictives 

positives (VPP), ainsi que de décrire les caractéristiques des adénomes et des cancers diagnostiqués. 

Méthodes: Tous les individus, âgés de 50 à 75 ans, invités par CAP SANTE 49 à participer au 

dépistage (avec un g-FOBT du 01/01/2013 au 31/12/2014 puis un FIT du 01/06/2015 au 

31/12/2016) et ayant eu une coloscopie positive après un test positif ont été recueilli.  

Résultats: Il n’y a pas de différence statistique entre les PP quelque soit le test utilisé (p=0.104). Les 

PR, DR et PPV sont statistiquement plus élevées avec le FIT quelques soient les lésions détectées 

(1.9%, 95%CI [1.8-2.1] ; 2.35%, 95%CI [2.25-2.47]; 65.92%, 95%CI [64.20-67.60] versus 4.4%, 

95%CI [4.2-4.5] ; 0.84%, 95%CI [0.78-0.91] ; 50.23%, 95%CI [47.51-52.96] avec le g-FOBT 

respectivement, tous p<0.0001). 2621 individus avaient au moins une lésion, 648 après un g-FOBT et 

1973 après un FIT. Concernant les cancers colorectaux, le DR était significativement plus élevé avec 

le FIT (p<0.0001), sans différence significative concernant les localisations, différenciations ou stades 

au diagnostic, même après stratification sur le sexe. Une plus grande proportion de cancers 

proximaux a été retrouvée chez les patients qui avaient fait un g-FOBT deux ans avant le FIT 

(p=0.049). 

Conclusion: Aucune différence entre les taux de participation n’a été mise en évidence entre les 2 

tests mais les PR, DR et PPV étaient supérieures quel que soit le type de lésion trouvée. Le FIT a 

permis de diagnostiquer plus de cancer du côlon droit chez les patients ayant fait un g-FOBT 2 ans 

auparavant, laissant entrevoir la possibilité de diminuer à terme le taux de cancers d’intervalle.  
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Introduction: Colorectal cancer (CRC) is a real public health issue, with high incidence and mortality 

rate, accessible to a screening program in France, first with guaiac-based fecal occult blood test (g-

FOBT) then with fecal immunochemical test (FIT), since 2015, because of better accuracy. The aim of 

our retrospective study was to compare 2 successive CRC screening campaigns, using 2 different 

tests (Hemoccult II® and OC Sensor®) in Maine-et-Loire department, to precise population 

participation (PP), positivity and detection rates (PR, DR), positive predictive value (PPV) and to 

describe characteristics of CRC and adenomas screened between the two tests. 

Methods: Participants, invited by CAP SANTE 49, with polyps or cancer detected at the colonoscopy 

after a positive screening test between 01/01/2013 and 31/12/2016 were included. 

Results: 2621 individuals, 648 with g-FOBT and 1973 with FIT had lesions. PP was not different 

between tests (p=0.104). PR, DR and PPV were statistically higher in FIT for all lesions (4.4, 95%CI 

[4.2-4.5]; 2.35, 95%CI [2.25-2.47]; 65.92, 95%CI [64.20-67.60] versus 1.9, 94%CI [1.8-2.1]; 

0.84, 95%CI [0.78-0.91]; 50.23, 95%CI [47.51-52.96] for g-FOBT respectively; all p<0.0001). DR 

for CRC was also significantly higher in (p<0.0001), without statistical differences in type, 

localization, differentiation or stage, even after stratification by sex. A higher proportion of proximal 

colon cancer in patients who made a g-FOBT two years before the FIT was found (p=0.049). 

Conclusion: FIT doesn’t increase participation rate to CRC screening but DR and PPV of all lesions 

was higher. A higher proportion of right colon cancer was diagnosed by FIT in patients who made a 

negative g-FOBT two years before. 

 

 
 


