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Abstract

Background : Impact of antithrombotics on the fecal 
immunochemical test (FIT) for colorectal cancer (CRC) screening 
remains unclear. 

Methods : Patients undergoing colonoscopy for positive FIT in 
2015 were assessed at 3 Belgian centers. Significant findings were 
advanced polyps (AP) (sessile serrated, tubular or villous adenomas 
>1cm or high-grade dysplasia) and CRC. False positive FIT and 
detection of AP/CRC with antithrombotics were calculated. 

Results : 510 patients (64% male, median (IQR) age 63.2 (60.2-
66.4) years) were included. Colorectal pathology in 371/510 (73%) 
was associated with male gender (70% vs. 48% ; p= .0001) and 
family history (16% vs. 8% ; p= .02). Antithrombotics in 125/510 
(25%) were associated with male gender (78% vs. 59% ; p= .0001), 
older age (65.2 (62.2-70.3) vs. 62.3 (58.7-66.3) years ; p= .0001) and 
GI-symptoms (18% vs. 11% ; p= .04). False positive FIT (25% 
vs. 28% ; p= .52) and detection of AP (42% vs. 36% ; p= .27) or 
CRC (6% vs. 5% ; p= .69) were similar in patients with vs. no 
antithrombotics. Use of antithrombotics did not predict a higher 
chance of colorectal pathology after adjusting for confounders.

Conclusion : Although antithrombotics were prescribed more 
frequently in male and older patients, detection of AP/CRC was 
similar. Despite increased GI symptoms, false positive FIT was 
similar with antithrombotics. (Acta gastroenterol. belg., 2021, 84, 
19-24).
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Introduction

Programmatic screening for colorectal cancer (CRC) 
in Flanders (Belgium) has been implemented since 
October 2013 with the fecal immunochemical test (FIT) 
for adults aged between 56 and 74 years (1). This method 
of screening is now widely recommended throughout 
Europe (2). While screening is intended for asymptomatic 
individuals in the general population, patients with gastro-
intestinal (GI) symptoms and/or a positive family history 
of CRC should undergo colonoscopy immediately. 
However, in clinical practice many of these patients often 

undergo FIT ordered by the general practitioner (GP) first 
with subsequent referral for colonoscopy if positive (3). 
This ‘opportunistic’ screening (also in patients younger 
than 56 years of age) may influence the results of FIT due 
to different pre-test probability and this group of patients 
has been excluded in previous studies, including only 
the heavily studied patient population from screening 
programs.

The impact of antithrombotics on the performance of 
FIT for CRC screening in the general population remains 
unclear. Antithrombotics include both antiplatelet agents 
and anticoagulants and previous studies recommended 
against stopping these drugs before FIT (4-7). Moreover, 
as these drugs lead to a higher incidence of GI bleeding, 
the detection of advanced neoplasia might even be 
increased with use of antithrombotics prior to FIT (7,8). 
Real-life experience on the impact of all the possible 
antihrombotics (both antiplatelet or anticoagulant drugs) 
and aspirin alone in the general population with both 
programmatic or opportunistic screening prior to FIT for 
CRC screening is scarce. 

We analyzed a prospective cohort of adults undergoing 
colonoscopy for positive FIT between January and 
December 2015 in Flanders. Firstly, we aimed to compare 
the use of antithrombotics or aspirin alone in patients 
with or without colorectal pathology and significant 
findings. Secondly, we aimed to assess the rates of false 
positive FIT and detection of polyps and CRC in patients 
with and without antithrombotics or aspirin alone. 
We also compared the diagnostic performance of FIT 
through programmatic or opportunistic CRC screening, 
in order to rule out a differential effect in different patient 
populations. Finally, multivariate analysis was performed 
to assess the effect of antithrombotics or aspirin alone on 
colorectal pathology and significant findings, adjusting 
for age, sex, family history of CRC and GI-symptoms. 
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dysplasia and hyperplastic or inflammatory polyps. 
Premalignant polyps were defined as tubular adenomas 
measuring <1 cm with low-grade dysplasia. Missing 
histology or failure to retrieve polyps was only included 
if endoscopic appearance showed a sessile polyp <1 
cm which was considered potentially premalignant. 
Significant findings were defined as advanced polyps 
(AP), including sessile serrated adenomas/polyps 
(SSA/P) and tubular, tubulovillous or villous adenomas 
measuring >1 cm or with high-grade dysplasia, and 
malignant polyps or CRC in case of submucosal invasion.

Antithrombotics

Antithrombotic drugs included the antiplatelet 
agents acetyl salicyclic acid or aspirin 80mg O.D., the 
thienopyridine clopidogrel 75mg O.D., dipyridamole 
200mg B.I.D. and ticagrelor 60-90mg O.D. as well as 
anticoagulant drugs, both the direct oral anticoagulants 
(rivaroxaban, dabigatran and apixaban – dosage 
depending on indication, age and kidney function) and 
vitamin K antagonists (warfarin, phenprocoumon and 
acenocoumarol – dosage based on the International 
Normalized Ratio (INR)). Aspirin was used either in 
combination with other antiplatelet or anticoagulant drugs 
or alone in standard dosing of 80 mg O.D. depending 
on the indication. Cessation of antithrombotics was not 
recommended prior to fecal sampling for FIT, as advised 
by the European guidelines(9).

Statistical analysis

Categorical data were summarized as percentages 
and continuous data as medians plus interquartile ranges 
(IQR). Categorical data were analyzed using χ2 tests and 
continuous data using Mann-Whitney U tests. Univariate 
analyses were performed between patients with and 
without colorectal pathology or significant findings and 
between patients with and without antithrombotics or 
aspirine alone using Prism GraphPad Software (La Jolla, 
CA, USA). Multivariate analysis was performed with 
SPSS Statistics for Windows (Chicago, IL, USA). A binary 
logistic regression model was made with calculation of 
odds ratio’s (OR) and 95% confidence intervals (CI) for 
finding colorectal pathology or significant findings with 
the use of antithrombotics and aspirin alone, adjusted for 
sex, age, family history of CRC and GI-symptoms. 

Results

Patient selection

Demographic and clinical data were collected from a 
total of 531 patients undergoing colonoscopy for positive 
FIT in 2015, of which 1 with polyposis syndrome, 3 with 
IBD and 15 with GI-surgery were excluded. In addition, 
2 patients with missing data were excluded, resulting 
in a total of 510 patients (64% male, median (IQR) age 

Materials and methods

Patient population

Patient data on all adults (aged >40 years old) 
undergoing colonoscopy for positive FIT through 
programmatic or opportunistic CRC screening between 
January and December 2015 were prospectively collected 
at 3 affiliated centers (OLV Aalst, Asse and Ninove in 
Flanders, Belgium). Exclusion criteria included personal 
history of inflammatory bowel disease (IBD), GI-surgery 
(gastric, ileocecal, colonic or anal) and personal or 
family history of CRC, including familial adenomatous 
polyposis (FAP) and hereditary non-polyposis colon 
cancer (HNPCC). Current use of antithrombotics at the 
time of endoscopy was systematically documented on 
admission records. Patient gender, age at colonoscopy, 
GI-symptoms (including red blood loss per anum 
(RBPA), melena, change in bowel habits or anemia) and 
family history of polyps or CRC were noted at the time 
of endoscopy or assessed through review of medical 
records. The study was approved by the ethics committee 
of the OLV Hospitals Aalst/Asse/Ninove (2017/089). 

CRC screening

Programmatic screening for CRC in Flanders 
(Belgium) is organized through the “Bevolkingsonder-
zoek Dikkedarmkanker”, targeting all men and women 
living in Flanders aged between 56 and 74 years. In 2015, 
a personal invitation was sent out by mail to all adults with 
paired ages (56 years, 58, 60, etc.). Patients with present or 
previous CRC (<10 years), colectomy, prior colonoscopy 
or FIT in the previous two years were automatically 
excluded from the program through exclusion lists, 
drawn up by the “Stichting Kankerregister”, which are 
automatically coupled with the database of the centre for 
cancer detection four times a year. 

The sampling kit consists of the FIT (OC Sensor 
DIANA, Eiken Chemical, Japan) with the necessary 
material and instructions for taking the sample and 
returning by mail to a centralized laboratory (CMA, 
Herentals, Belgium) free of charge. Using a cut-off value 
of 75 ng/ml, the result is sent to the patient and their 
GP within 14 days. A positive test should be followed 
by a colonoscopy, ordered either through the GP or by 
consulting a gastroenterologist. In case of a negative 
result, an invitation for a repeat test is sent every 2 years, 
unless the patient is excluded due to the above mentioned 
reasons or the patient wishes to withdraw via a response 
form. 

Colorectal pathology

Endoscopy and histopathology reports were cross-
checked for the presence of colorectal pathology. Normal 
endoscopic findings also included uncomplicated diver- 
ticulosis or hemorrhoids. Benign findings were angio-
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(n= 139) (Table 1). There were no differences in GI 
symptoms, use of antithrombotics or aspirin alone in 
patients with or without colorectal pathology. Significant 
findings were found in 220/371 (59%) patients with 
colorectal pathology (43% of the total cohort), of 
which 191/220 (87%) were AP and 29/220 (13%) CRC 
(37% and 6% of the total cohort, resp.) (Figure 1). No 
significant differences were found in demographic or 
clinical variables (including antithrombotics or aspirin 
alone) between patients with (n= 220) or without (n= 
151) significant findings (Table 1).

Antithrombotics

Antithrombotic drugs were prescribed in 125/510 
(25%) and aspirin alone in 87/510 (17%) patients. Others 
included clopidogrel in 10 cases, dipyridamole in 3, 
ticagrelor in 2, direct oral anticoagulants in 13 and vitamin 
K antagonists in 10 (with overlap). Antithrombotics were 
associated with male gender (78% vs. 59% ; p= .0001), 
older age (65.2 (62.2-70.3) vs. 62.3 (58.7-66.3) years ; 
p= .0001) and GI symptoms (18% vs. 11% ; p= .04) 
(Table 2). Aspirin alone was also associated with male 
gender (80% vs. 59% ; p= .0002) and older age (64.4 
(61.1-69.6) vs. 62.3 (58.7-66.3) years ; p= .0003). Rates 
of false positive FIT (25% vs. 28% ; p= .52), detection of 
AP (42% vs. 36% ; p= .27) and CRC (6% vs. 5% ; p= .69) 
were similar in patients with or without antithrombotics 
(n= 385). Rates of false positive FIT (26% vs. 28% ; p= 
.79) and detection of AP (41% vs. 36% ; p= .36) and 
CRC (7% vs. 5% ; p= .60) were similar in patients with 
aspirin alone compared to no antihrombotics (Table 2).

63.2 (60.2-66.4) years) with positive FIT (Figure 1). 
Endoscopy and histopathology reported only benign 
findings in 35/510 (7%) patients and endoscopy was 
reported as normal in 104/510 (20%) patients. The rate of 
false-positive FIT in the study population was therefore 
139/510 (27%). 

Colorectal pathology

Colorectal pathology was confirmed in 371/510 (73%) 
patients, of which 139/371 (37%) premalignant polyps 
and 12/371 (3%) missing histology (27% and 2% of 
the total cohort, resp.) (Figure 1). Colorectal pathology 
was associated with male gender (70% vs. 48% ; p= 
.0001) and with positive family history (16% vs. 8% ; p= 
.02) compared to patients with no colorectal pathology 

Figure 1. — Patient flow chart for the present study.

Colorectal pathology 
(n= 371)

No colorectal pathology 
(n= 139)

P-value Significant findings 
(n= 220)

No significant findings 
(n= 151)

P-value

Male (%) 258 (70) 66 (47) .0001 152 (69) 106 (70) .81
Median (IQR) age in years 64 (60-66) 62 (58-66) .26 64.3 (60.3-66.4) 62.3 (58.8-66.4) .10
GI symptoms (%) 52 (14) 12 (9) .10 34 (15) 18 (12) .34
Family history (%) 59 (16) 11 (8) .02 34 (15) 25 (17) .77
Antithrombotics (%) 94 (25) 31 (22) .48 60 (27) 34 (23) .30
Aspirin alone (%) 64 (17) 23 (17) .58 42 (19) 22 (15) .17

Table 1. — Comparison of variables of interest between patients with (n= 371) and without (n= 139) colorectal pathology and 
in the former for subjects with (n= 220) and without (n= 151) significant findings

*Univariate analysis (χ2-test categorical data, Mann-Whitney-U continuous data).

Anti-thrombotics 
(n= 125)

No anti-thrombotics 
(n= 385)

P-value Aspirin alone
(n= 87)

No anti-thrombotics 
(n= 385)

P-value

Male (%) 98 (78) 226 (59) .0001 70 (80) 226 (59) .0002
Median (IQR) age in years 65.2 (62.2-70.3) 62.3 (58.7-66.3) .0001 64.4 (61.1-69.9) 62.3 (58.7-66.3) .0003
GI symptoms (%) 22 (18) 42 (11) .04 10 (11) 42 (11) .87
Family history (%) 15 (12) 55 (14) .52 11 (13) 55 (14) .69
False positive FIT (%) 31 (25) 107 (28) .52 23 (26) 107 (28) .79
Detection rate of AP (%) 52 (42) 139 (36) .27 36 (41) 139 (36) .36
Detection rate of CRC (%) 8 (6) 21 (5) .69 6 (7) 21 (5) .60

Table 2. — Comparison of variables of interest between patients with antithrombotics (n= 125) or Aspirin alone (n= 87) and 
patients without any antithrombotic (n= 385)

*Univariate analysis (χ2-test categorical data, Mann-Whitney-U continuous data).
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in 43% of patients. Detection rate of AP was 37% and of 
CRC 6% for the whole cohort. Antithrombotics (including 
aspirin alone) were prescribed in 25% of patients and 
more often in male and older patients with an inherent 
higher cancer risk. However, detection rates of AP and 
CRC were similar when compared to patients with no 
antithrombotics. Antithrombotics were associated with 
a higher rate of GI symptoms, which did however not 
increase the rate of false positive FIT. After adjusting 
for possible confounders, multivariate analysis showed 
antithrombotics and aspirin alone did not independently 
predict a higher chance of finding colorectal pathology 
or significant findings. Therefore, there seems to be no 
impact of the use of antithrombotics on the diagnostic 
performance of FIT for CRC screening in the general 
population in Flanders.

Programmatic CRC screening with FIT (OC Sensor) 
in Flanders is sent out every two years to adults between 
56 and 74 years old. While only patients with paired 
ages were invited for programmatic screening in 2015, 
there is also overlap with patients invited in 2014 but 
undergoing colonoscopy only after January 2015. Patients 
with previous CRC (<10 years) and screening with 
colonoscopy or FIT (<2 years) are automatically excluded 
from the screening program. In clinical practice, patients 
with GI symptoms or positive family history may have a 
FIT ordered via the GP before undergoing colonoscopy. 
This also applies to patients between 40 and 55 years old, 
as they are not (yet) included in the screening program. 
Although the presence of GI symptoms was higher in 
patients with opportunistic compared to programmatic 
screening, this was probably higher as we did not 
systematically assess symptoms. Nevertheless, a strength 
of this study is the inclusion of both groups, reflecting 
real life practice and revealing no significant differences 
in both groups in terms of diagnostic performance of FIT. 

Although reduction in mortality by CRC screening 
has been demonstrated with the fecal occult blood 
test Hemoccult, this is a guaiac-based test (10). FIT is 
preferred due to its higher sensitivity and specificity 
with less false positive results due to upper GI bleeding 
because FIT only reacts to globin, which is degraded 
by proteases along the GI tract (8,11). In contrast to 

CRC screening

There were no differences in demographics between 
patients with programmatic (n= 463) or opportunistic 
(n= 47) screening (Table 3). Although the presence of 
GI symptoms is higher in patients with opportunistic 
(21%) compared to programmatic screening (12%), 
the difference was not statistically significant. Positive 
family history and the use of antithrombotics or aspirin 
alone were as common. The rates of false positive FIT 
(32% vs. 27% ; p= .45), detection of AP (30% vs. 38% ; 
p= .25) and CRC (4% vs. 6% ; p= .62) were also similar 
in both groups. 

Multivariate analysis 

After adjusting for sex, age, family history of CRC 
and GI-symptoms, the use of antithrombotics (OR 0.88, 
95% CI= 0.53-1.45 ; p= .61) or aspirin alone (OR 0.81, 
95% CI= 0.45-1.41 ; p= .45) did not independently 
predict a higher chance of finding colorectal pathology 
on colonoscopy. The use of antithrombotics (OR 1.05, 
95% CI= 0.68-1.62 ; p= .81) or aspirin alone (OR 1.13, 
95% CI= 0.70-1.81, p= .63) did not independently predict 
a higher chance of significant findings (CRC and AP), 
after adjusting for age, sex, family history of CRC and 
GI-symptoms.

Discussion

In this prospective cohort, the impact of antithrombotics 
on FIT testing was studied by assessing the rate of false 
positive FIT and the detection of colorectal pathology 
and significant findings in adults aged >40 years, with 
or without routine CRC screening indications such as 
presence of GI symptoms or positive family history. 
Patients undergoing endoscopy for positive FIT through 
either programmatic or opportunistic CRC screening 
were included in order to reflect real-life practice with 
no differences between both screening modalities. False 
positive FIT (including benign findings and normal 
endoscopy) occurred in 27% of patients and colorectal 
pathology was present in 73% with significant findings 

Table 3. — Comparison of variables of interest between patients with positive FIT through programmatic (n= 463)
or opportunistic screening (n= 47)

Opportunistic screening (n= 47) Programmatic screening (n= 463) P-value
Male (%) 32 (68) 292 (63) .50
Median (IQR) age in years 64.4 (58.1-72.1) 62.9 (60.2-66.4) .54
GI symptoms (%) 10 (21) 54 (12) .06
Family history (%) 3 (6) 67 (14) .12
Antithrombotics (%) 14 (30) 111 (24) .38
Aspirin alone (%) 12 (26) 75 (16) .85
False positive FIT (%) 15 (32) 124 (27) .45
Detection rate of AP (%) 14 (30) 177 (38) .25
Detection rate of CRC (%) 2 (4) 27 (6) .62

*Univariate analysis (χ2-test categorical data, Mann-Whitney-U continuous data).
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through programmatic or opportunistic screening. Data 
on clinical variables including use of antithrombotics was 
available through questioning at the time of endoscopy 
and review of medical records. All endoscopic and 
histologic examinations were uniformly performed at 
affiliated centers, where quality is overseen by accre-
ditation. The limitations are the relative small number 
of patients recruited only during 2015 and the absence 
of data on patients with colonoscopy after negative 
FIT, which prevented further subgrouping of significant 
findings according to location or subtype and calculating 
sensitivity or negative predictive value. We did not have 
information on cardiovascular or CRC risk factors, 
such as diet or smoking, which are difficult to correctly 
assess due to the cumulative effect in time. Non-
steroidal anti-inflammatory drugs (NSAIDs) were also 
not included, as these are often used only intermittently. 
Diverticulosis or hemorrhoids were not excluded from 
the analysis, as these findings are common and not 
always routinely reported in endoscopy reports. Missing 
histology or failure to retrieve small polyps was included 
in the group with colorectal pathology, as they were 
potentially premalignant with further endoscopic follow-
up depending on the endoscopic appearance. Although 
endoscopy was performed in all patients, some polyps 
might have been missed as previously demonstrated 
by tandem colonoscopy (18). Use of antithrombotics 
and aspirin was related to age and gender, which might 
affect test performance (19). However, after adjusting for 
these possible confounders in a multivariate analysis, the 
results were unchanged. 

In conclusion, this prospective Flemish cohort found 
no impact of antithrombotics or aspirin alone on the 
performance of FIT for CRC in the general population. 
Although antithrombotics (including aspirin alone) 
were highly prescribed in male and older patients with 
an inherent higher cancer risk, detection rates of AP and 
CRC were not increased. Despite the higher rate of GI 
symptoms with antithrombotic drugs, this did not lead to 
more false positive FIT. We therefore conclude that there 
seems to be no reason to discontinue antithrombotics 
during screening with FIT.
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