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Abstract
OBJECTIVES—The fecal occult blood test (FOBT) is widely used for colorectal cancer
screening. However, the impact of warfarin use on FOBT sensitivity and specificity remains
unclear. This study compares the relative risk of neoplasia in FOBT-positive patients stratified by
warfarin use.

METHODS—The Clinical Outcomes Research Initiative database was used to identify patients
with positive FOBT as the only indication for colonoscopy during 2005–2006. Patients were
categorized on the basis of documented warfarin status within a 30-day period before FOBT. We
compared the demographics and prevalence of significant colon findings (defined as polyp > 9
mm or suspected malignant tumor) among the two groups. After adjusting for confounding
variables, logistic regression was used to estimate the odds ratio of significant findings in
warfarin-positive vs. warfarin-negative patients.

RESULTS—Of 10,266 patients with positive FOBT, 372 used warfarin, 9,265 did not use
warfarin, and 629 were excluded because of missing warfarin status. Warfarin-positive patients
were more likely male (65 vs. 50%; P< 0.0001), Caucasian (88 vs. 80%; P< 0.0001), and veterans
(53 vs. 33%; P< 0.0001). The prevalence of a significant finding was greater in the warfarin
group, 16 vs. 11.4% (P< 0.01). After adjusting for age and sex, the relative risk of significant
colon findings among warfarin-positive patients was not significantly different from warfarin-
negativepatients (odds ratio 1.1, 95% confidence interval: 0.81–1.44).

CONCLUSIONS—No increased risk for significant colonic findings among FOBT-positive
patients according to warfarin use was identified. These findings suggest that continuing warfarin
before FOBT will not affect the positive predictive value of this screening test.
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INTRODUCTION
Colorectal cancer (CRC) is the third leading cause of death from cancer in the United States
for both men and women (1). Screening for CRC has been shown to reduce mortality from
colon cancer (2,3), and fecal occult blood testing (FOBT) reduces mortality rate (4). The
latest set of guidelines from the American Cancer Society, the American Gastroenterological
Association, and the United States Preventive Task Force recommend FOBT to detect
cancer, or structural tests such as colonoscopy, flexible sigmoidoscopy, barium enema, or
computed tomography colonography to detect polyps and early cancer (5–7), with the goal
of cancer prevention. Of the possible screening tests in 2005, Hemoccult II FOBT was the
most widely used FOBT for CRC screening in the United States (8), and is the only CRC
screening test for which there is evidence of efficacy from prospective, randomized
controlled trials (5).

Hemoccult II FOBT is a guaiac-based test. To optimize the performance of the test, it is
recommended that patients eliminate specified items from their diet for 3 days and to avoid
non-steroidals for 7 days before testing (9). Although not officially recommended, it has
been observed that many primary care physicians will also discontinue warfarin before the
collection of stool specimens for occult blood testing on the basis of the assumption that
warfarin would increase the false-positive rate of FOBTs (10–12).

Warfarin is an anticoagulant that is associated with an increased risk of overt gastrointestinal
(GI) bleeding (13,14), and is one of the top 200 medications prescribed in the United States
(15,16). However, the manufacturer of the Hemoccult II test and current CRC screening
guidelines (3,6,7) do not address whether warfarin should be discontinued before FOBT. In
clinical practice, 15.9% of primary care physicians (10), 32.0% of gastroenterologists (11),
and 10.1% of internal medicine residents (12) report that they discontinue anticoagulants
before FOBT. On the basis of observation, many centers recommend stopping warfarin for
several days before obtaining the FOBT, or referring these patients for flexible
sigmoidoscopy as a screening test for CRC instead of FOBT.

The impact of warfarin on FOBT test sensitivity and specificity remains uncertain, and
previous work has suggested that warfarin may increase the rate of false-positive
examinations and reduce the positive predictive value of FOBT. Bini et al. (17) evaluated
210 patients on warfarin at a New York Veterans Affairs (VA) Medical Center compared
with 210 age- and sex-matched individuals not on anticoagulants who were referred for
colonoscopy to evaluate a positive FOBT result. They found no difference in the positive
predictive value of FOBT.

Our primary objective was to determine the prevalence of significant neoplasia in patients
with positive FOBT on warfarin compared with those not on warfarin at the time of
colonoscopy. The end points of the analysis were polyps >9mm or suspected malignancy.
Patients were stratified by age, sex, and practice site in a large cross-sectional database.

METHODS
The Clinical Outcomes Research Initiative (CORI) represents a consortium of GI practices,
which use a computerized endoscopic procedure report generator to produce their
endoscopic reports. During the study period, the CORI database contained data on > 1.7
million procedures from > 400 participating endoscopists from 68 adult practice sites within
the United States. Practice sites include private practice (78% of colonoscopy reports),
academic sites (10%), and VA sites (11%). Reports from each site are transmitted
electronically to a central data repository and merged for analysis.
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All patient and physician identifiers are removed from the data file before transmission from
the local site to protect both patient and physician confidentiality. The data are subjected to
quality control checks to identify missing fields. Internalized quality control checks include
parameters for size descriptions and drug dosage. After completion of quality control
checks, data from all sites are merged in the data repository for analysis. Site compliance is
assessed annually. Sites provide record counts of procedures, which are compared with
procedure counts in the data repository. If sites fail to record >95% of endoscopic reports
using the CORI software, they are notified to improve compliance. Failure to improve
compliance results in the exclusion of the site’s data from analysis.

Data were prospectively collected during 2004 and 2005. Patients were included in this
analysis if they were 18 years of age and received colonoscopy for positive FOBT with or
without indications of routine screening, family history of polyps, or a family history of
CRC. Patients were excluded if they had any other indication for colonoscopy, such as the
presence of lower GI symptoms, hematochezia, iron deficiency anemia, or change in bowel
habits.

End point
Subjects underwent screening examinations for colorectal neoplasia. We defined the finding
of significant polyps as our key end point. As pathology results are provided only for 23.1%
of colonoscopy reports, we used the finding of one or more polyps > 9 mm and/or a
suspected malignant tumor as a surrogate end point for the prevalence of advanced neoplasia
in the cohorts. The validity of the surrogate end point was evaluated in a previous analysis
(18).

Analysis
Patients were categorized on the basis of their documented warfarin status within 30 days of
examination. The prevalence of significant polyps was compared for the two groups. All
analyses were performed using SAS v9.1 software (SAS Institute, Cary, NC). Pearson’s 2
test was used to compare proportions. In instances, with small cell sizes, Fisher’s exact test
was used for comparison. Multivariate logistic regression was performed to determine the
risk of a significant colonoscopy finding for positive FOBT patients on warfarin compared
with positive FOBT patients not on warfarin while controlling for potential confounders.
Potential confounders in the model included age, sex, race/ethnicity, family history of CRC
or polyps, and practice type (Community/VA/ Academic). Variables were retained in the
model if they showed confounding with warfarin status. Adjusted odds ratios and 95%
confidence intervals are presented.

RESULTS
Between 2005 and 2006, 298,949 colonoscopy procedures were reported to the CORI
database in 288,638 unique patients. A total of 10,266 patients with the indication of
positive FOBT (with or without screening and family history indications) were entered into
the CORI. Of these, 629 patients were missing warfarin status and thus were excluded from
the analysis. The remaining 9,637 patients were included in the final analysis.

Warfarin use was reported in 372 patients (3.9%). More than half of these patients were
from VA practices (Table 1). Patients on warfarin were more likely to be male (65 vs. 50%;
P<0.0001, even when VA sites were excluded), Caucasian (88 vs. 80%; P<0.0001), and
veterans (53 vs. 33%; P<0.0001), compared with those not on warfarin. Overall, the
prevalence of a significant finding was greater in the warfarin group, 16 vs. 11.4%
(P=0.005) (Table 2). After adjustment for age and sex, there was no difference in the odds
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ratio of significant findings in patients with and without warfarin (odds ratio 1.1, 95%,
confidence interval: 0.81–1.44).

DISCUSSION
Using a diverse cross-sectional database, we showed that the use of warfarin did not change
the odds of finding significant colonic neoplasia in patients with positive FOBT. Our
findings are in agreement with two other studies regarding the performance characteristics
of guaiac FOBT and immunochemical FOBT in patients on warfarin or warfarin and
nonsteroidal anti-inflammatory drugs,respectively (17,19). A smaller study by Bini et al.
(17) showed that the positive predictive value of guaiac FOBT for GI lesions in patients
taking warfarin was similar to that in an age- and sex-matched group of subjects with a
positive FOBT who were not taking oral anticoagulants. Levi et al.(19) showed a trend
toward increased sensitivity but no change in the specificity of immunochemical FOBT in
asymptomatic patients on nonsteroidal antiinflammatory drugs or warfarin for finding
advanced neoplasia or CRC.

The results of our study are clinically important because warfarin is the most commonly
prescribed oral vitamin K antagonist in the United States with ~2.5 million patients
receiving it in 2005–2008 (13,15,16,20). Warfarin remains one of the top 200 medications
prescribed in the United States (15,16), and is effective for the treatment of thromboembolic
disorders (21). Therefore, continuing anticoagulant therapy during FOBT potentially reduces
the small but finite risk of stroke or other thromboembolic complications associated with
temporarily stopping warfarin (22).

Warfarin-associated GI hemorrhage is an important cause of morbidity and mortality (14),
and the frequency and etiology of acute GI hemorrhage have been well described in patients
on anticoagulation therapy (23–28). However, there are few studies evaluating occult GI
bleeding in patients on warfarin (17). There are three small studies looking at fecal
hemoglobin in patients with occult GI blood loss on warfarin. Greenberg et al. (29)
measured fecal hemoglobin concentration in a small population of 25 patients on warfarin
and found no increase in GI blood loss. Similarly, Prichardet al. (30) found that warfarin had
no effect on upper GI blood loss when administered alone or in combination with aspirin.
However, Blackshear et al. (31) found that patients taking warfarin alone or in combination
with aspirin were more likely to have occult GI blood loss than were patients taking aspirin
alone, and quantitative fecal hemoglobin levels were highest in the combination group. Bini
et al. (17) suggested that warfarin use may actually improve the rate of detection for colonic
neoplasia. However, because of the concern that warfarin may reduce the positive predictive
value of FOBT, some primary care providers stop warfarin during FOBT (10–12).

Our study evaluated colonoscopy outcomes of a cohort of asymptomatic FOBT-positive
patients on or off warfarin before colonoscopy. The strengths of this study include the large
sample size, the inclusion of a diverse patient population from private practices, academic
sites and the Department of VA sites, and the focus on otherwise asymptomatic patients.
However, our study has some limitations. Race/ethnicity information was provided by the
endoscopist and therefore subject to misclassification. The small number of warfarin takers
limits the conclusions. In addition, we could not verify the dosage of warfarin or the range
of target international normalized ratio based on the CORI report. Whether the dosage of
warfarin or the range of target international normalized ratio has an impact on the diagnostic
yield of FOBT is also unknown and is another limitation of this study. This is another
limitation of the study. We used a surrogate end point for advanced neoplasia (polyps sized
> 9 mm or suspected malignancy), which we have shown to be related to the actual rate of
histologically proven advanced neoplasia in a screening cohort. However, estimates of the
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polyp size at endoscopy could be subject to error, based on previous work (32,33). In
addition, the CORI consortium may not be representative of endoscopic practice in the
United States, even though it includes a broad range of community-based practices. During
this study period, the standard protocol for guaiac FOBT was the development of
nonrehydrated Hemoccult II cards. However, we could not verify this practice for every site.
Our results are also limited to the positive predictive value of FOBT. We could not
determine the sensitivity or negative predictive value of FOBT because patients with
negative tests did not undergo colonoscopy.

Current CRC screening guidelines do not address whether warfarin should be discontinued
before FOBT. Determining the effect of warfarin on FOBT sensitivity for colorectal
neoplasia has important implications for CRC screening as some practitioners discontinue
the use of warfarin before FOBT (10–12). On the basis of our retrospective study, the
positive predictive value of the guaiac FOBT for significant colon pathology is not affected
by the use of warfarin at the time of FOBT. These data support the practice of continuing
warfarin before and during FOBT and avoiding any potential risk associated with the
discontinuation of warfarin.
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Table 1

Patient characteristics according to warfarin status

Characteristic No warfarin (n= 9,265)
n (% of total)

Warfarin (n= 372)
n (% of total)

P value warfarin vs. no
warfarin

Missing (n= 629)
n (% of total)

Gender

Female 3,226 (35) 63(17) <0.0001 197(31.3)

Male 6,039 (65) 309(83) 432(68.7)

Age (years)

<50 1,180 (13) 4(1) <0.0001 59(9.4)

50–59 3,441 (37) 72(19) 220 (35)

60–69 2,573 (28) 103(28) 180(28.6)

70–79 1,557 (17) 127(34) 132 (21)

80 514 (6) 66(18) 38 (6)

Race/ethnicity

White non-Hispanic 7,382 (80) 329(88) 0.01 515(81.9)

Black non-Hispanic 548 (6) 12(3) 58(9.2)

Asian/Pacifi c Islander non-Hispanic 254 (3) 6(2) 6 (1)

Hispanic 977 (11) 21(6) 39(6.2)

Native American non-Hispanic 75 (<1) 3 (<1) 4 (<1)

Multiracial non-Hispanic 9 (<1) 0(0) 1 (<1)

Unknown 20 (<1) 1 (<1) 6 (1)

Site type

Community/HMO 4,999 (54) 150(40) <0.0001 439(69.8)

Academic 1,188 (13) 25(7) 22(3.5)

VA/military 3,078 (33) 197(53) 168(26.7)

VA, Veterans Affairs; HMO, Health Maintenance Organization.
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Table 2

Prevalence of findings on colonoscopy according to warfarin status

No Yes P value warfarin vs. no
warfarin Missing

Total 9,265 372 629

Signifi cant fi ndings

Polyp >9mm 950 (10.3) 55(14.8) 0.003 81 (12.9)

Suspected malignant tumor 131 (1.4) 7(1.9) 0.48 12 (1.9)

Polyp >9mm or tumor 1,054 (11.4) 60(16.1) 0.001 93 (14.8)
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