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FIT: A Valuable but Underutilized Screening Test for
Colorectal Cancer—It’s Time for a Change
James E. Allison, MD1,2

Abstract: Although fecal immunochemical tests
(FITs) have been used for colorectal cancer (CRC)
screening in several countries for years, this has not
been the case in the United States. The reasons
for this are multifactorial, but if the United States
hopes to increase screening rates, the evidence
is in regarding FIT’s benefits and potential. A
publication in this issue of the American Journal of
Gastroenterology provides “gold standard” evidence
of its superiority over the standard guaiac test and
opens opportunities for investigators to discover
the most effective uses of this test for population
screening.
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Evidence that fecal immunochemical tests (FITs) are superior to
guaiac tests (GTs) for colorectal cancer (CRC) screening began
accumulating in the 1990’s. English language publications were
few and, in some, the studies were carried out in patients with
known colorectal neoplasms or with symptoms and/or a personal
or family history of colorectal neoplasm (1,2). Two studies were
carried out comparing performance characteristics in an averagerisk population and both showed FIT to be superior to GT (3,4).
The increased cost of FIT compared with the standard GT and
its low reimbursement lead to very little enthusiasm for its use in
the United States, despite the fact that FIT was the screening fecal
occult blood test of choice in Japan and its use had been shown to
be cost-effective (5).
In 2002, the World Health Organization and the World
Organization for Digestive Endoscopy concluded that fecal
occult blood tests were effective in reducing the incidence and
mortality of CRC, and that FITs removed the difficulties created by diet and drug restrictions. FITs were more amenable to
standardized development and quality control than the GTs (6).
In 2004, Centers for Medicare and Medicaid Services (CMS)

concluded that adequate evidence existed to determine that FIT
was an appropriate and effective CRC screening test for Medicare
beneficiaries aged 50 years or older. The CMS reimbursement
decision for FITs led many companies to submit their tests to the
food and drug administration for approval, and the number of
FITs available for use in the United States climbed dramatically.
Critics of the CMS determination emphasized that as the majority of FIT studies in average-risk populations did not have “gold
standard” endoscopy results for FIT-negative patients, evidence of
FIT’s effectiveness was insufficient. One could argue that this evidence is unnecessary if the FIT is shown to uncover more cancers
and advanced adenomas (AAs) than the GT in the same patient
population. Several studies have proven so, including a recent
one in the Netherlands (7). In 2005, this “gold standard evidence”
began emerging (8,9). There is no longer any resistance to the idea
that FITs’ performance characteristics are superior to the standard
GT. They are now one of the recommended screening tests in both
the United States Preventive Services Taskforce Screening Guidelines for CRC and the American Cancer Society, US Multi-Society
Task Force, and the American College of Radiology Guidelines
(10,11). Nevertheless, a lot of important questions remain to be
answered about FITs.
The most important issues pertaining to FITs that need clarification are the number of samples necessary for optimal sensitivity and specificity, the cutoff point for hemoglobin detection
that provides the best sensitivity and specificity, the stability of
stool samples, and the advantages, if any, of a quantitative FIT
test over a qualitative test. Perhaps, the best study with gold
standard evidence that answers many of these questions for one
particular test is published in this issue of the American Journal
of Gastroenterology (12). Park et al. present data on 770 averagerisk patients undergoing screening colonoscopy who, before
the procedure, provided three stool samples for testing by GT
(Hemoccult II, Beckman Coulter, Brea, CA) and quantitative
FIT (OC-Sensa Micro; Eiken Chemical, Tokyo, Japan) sold in the
United States by Polymedco (Cortland Manor, NY). The results
provide important information on the sensitivity, specificity, and
positive and negative likelihood ratios of the Eiken FIT at different
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thresholds of hemoglobin compared with the standard GT. The
methods that the authors used provide an important quality
standard for evaluation of any FIT. Results from this and similar
studies in future will allow large healthcare organizations and
individual providers to decide which FIT is best for their screening program. Up to one-third of AAs present were identified by
the test. In a program of yearly screening, those missed can be
identified long before they progress to fatal cancer. Removal of
AA’s allows for cancer prevention.
Tests of two stool specimens gave the best sensitivity and specificity for CRC, the primary target in a programmatic screening
effort. These results mirror those in the earlier Japanese and Israeli
studies (13,14). The number of specimens necessary for the best
sensitivity and specificity are important because more tests can
lead to improved sensitivity, but less compliance and specificity.
In the Park et al. study, there was no difference under the receiver
operator characteristic curve for advanced colorectal neoplasms
(ACRNs), suggesting that one stool sample might be sufficient
when AAs are the target. The high sensitivity for CRC (85%) and
the observation that there were no differences under the receiver
operator curves between one and three specimen testing for AA
suggests the possibility that the number of specimens tested might
be able to be decreased over the lifetime of the screened individual
and the interval between screens lengthened.
The Park et al. study confirmed information from an earlier study
(14) that the mean fecal hemoglobin value increases in a clinically
important and statistically significant way, as the most advanced
finding goes from normal colon to non-AA to AA to cancer. These
observations prove that FITs are not a “nonspecific marker for
screen relevant neoplasia” (15). Variations in hemoglobin levels per
day were noted and provide an explanation for false-negative tests if
ACRN’s bleed intermittently or at different rates on different days.
The best sensitivity values in this study were found at a hemoglobin detection threshold of 75 ng/ml with a resulting high
positivity rate of 12.2%. The positivity rate improved only slightly
(11.2%) when the detection threshold was raised to 100 ng/ml.
Nevertheless, at the manufacturer recommended threshold of
100 ng/ml, the number of colonoscopies needed to identify a
patient with ACRN was only 2.7 compared with 5.1 with GT.
The positivity rates are higher than those reported in other large
screening programs using the same FIT. The most likely reason
for this discrepancy is that Park et al. evaluated three FIT samples,
whereas in other reported studies, only one sample was evaluated. In the Van Rossum study, a one-sample FIT at a cutoff of
100 ng/ml had a positivity rate of 5.5% (7). Other possible reasons
for the different positivity rates include the fact that the Korean
study entered patients from tertiary care centers, which might
also account for the reported high number of cancers detected—
13 in 770 average-risk patients. The positivity rate of GTs (7.7%)
was also high, perhaps because in this Asian population, dietary
restriction was not required.
A positivity rate that ranges between 5.5 and 12.2% means that
a program using this particular FIT must have a have colonoscopy capacity to evaluate large number of positive cases. The
results of the study highlight the usefulness of a quantitative FIT
© 2010 by the American College of Gastroenterology

for allowing screening programs to determine which detection
cutoff values they must use in order to have adequate capacity
for colonoscopy evaluation of positive results, while still maintaining good sensitivity for ACRNs. For example, if one wanted
to maintain the specificity seen with GT (92%), then the hemoglobin detection level of the FIT in this study would have to be
set at ~125 ng/ml.
The issue of hemoglobin stability in the collected sample is
very important because some FITs such as the Polymedco/Eiken
product use wet sampling (specimens placed in a liquid buffer)
and have the potential to perform poorly without refrigeration
in warmer climates or where postal service is slow. In the Park
et al. study, specimens were stored at 4 °C and developed within 2
weeks. Programs considering use of the Eiken FIT must determine how and whether the specimens need to be refrigerated.
According to the manufacturer, degradation studies have shown
that the sample is stable within the sampling bottle for 15 days
at ambient temperature and for 30 days when refrigerated (package insert). More data is necessary for programs using this FIT to
decide whether or not icing of specimens is necessary. Local conditions may also be helpful in deciding. Even FITs using dry sampling have different rates of decreasing hemoglobin detection over
a 2-week period. According to the manufacturers of FITs using
dry sampling, the sample is stable for 14 days at room temperature
(20–32 °C) (InSure Quik FIT package insert, Enterix Inc., Quest
Diagnostics Incorporated, Edison, NJ).
In this study, FIT seemed to be less sensitive at detecting AA in
the distal vs. the proximal colon, but the authors point out that
size of the lesion may be more important for detection than location. The ability of the monoclonal antibodies in any particular
FIT to detect hemoglobin degradation products may determine
its success in detecting advanced neoplasms in different parts of
the colon. The FIT used and the target of its antibodies may determine the location where ACRNs are found most commonly; thus,
in one study the FIT, FlexSure OBT (Beckman Coulter, Fullerton,
CA) had better sensitivity for left-sided ACRNs than did the
Magstream 1000 Heme SP (Fujirebio, Tokyo, Japan) (9).
Many gastroenterologists and their professional societies promote only one screening test as best, that is, colonoscopy. A recent
review of CRC screening by primary care physicians shows how
effectively the message has been communicated (16). Colonoscopy is now the most frequently recommended test and most
physicians do not recommend the full menu of test options prescribed in national guidelines.
There have been consequences for taking this position and one
of them has been that screening rates for CRC continue to lag
well behind those for other cancers (17). As the “colonoscopy is
best” recommendation was first made in the year 2000 (18), there
has been a further decline in the use of other effective screening
tests, particularly in the uninsured, underinsured, and underserved population (19,16). Even proponents of colonoscopy as
the screening test of choice admit that protection against CRC by
colonoscopy is imperfect (20,21). Others have wondered whether
colonoscopy is a tarnished gold standard (22). Very few other
countries have adopted a population screening program for CRC
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using colonoscopy (23), and the soon to be published European
Union CRC guidelines conclude that it is necessary to wait for
the results of a randomized controlled trial before definite conclusions about the effectiveness of colonoscopy can be drawn
(personal communication, Julietta Patnick, co-editor European
CRC guidelines).
Transparency and evidence behooves gastroenterologists and
their societies to encourage use of any and all of the evidencebased recommended screening tests in the United States Preventive Services Task Force CRC guidelines (10,24). Much more
screening will be carried out if primary care providers and the
American public are not made to feel that screening tests other
than optical colonoscopy are ineffective.
A literature review reveals that with few exceptions, the best
studies of FIT use come from countries other than the United
States. This is problematic because some systematic reviews of
evidence for policy decisions on screening exclude such studies.
We must promote funding for the US studies to answer the many
questions that we have about FITs and other screening tests that
have proven efficacy. Reviewers and funders must be open to
support studies examining all tests, both old established and new
and promising (25). Despite the good work that has already been
performed, many questions about FIT remain to be answered.
Until we have better screening tests, the answers to these questions are urgently needed. Without a change in message and
support for research to answer our questions, good screening
tests will remain underutilized and more lives lost to a preventable
and curable disease.
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