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A blood test for cancer screening has been the “holy grail” ever
since the carcino-embryonic antigen blood test in the 1960s was
claimed to have nearly 100% sensitivity and specificity—but
turned out not to (1)—for colorectal cancer (CRC). Nonadherence
with CRC screening recommendations, now approximately 40%,
might be reduced if a blood test were available to persons un-
willing to have current tests that may be unpleasant (colonos-
copy and its preparation) or distasteful (stool collection).

The process of screening test approval and adoption
involves policy-making decisions by leading professional insti-
tutions. The US Food and Drug Administration (FDA) in 2016 ap-
proved the methylated SEPT9 DNA plasma assay, mSEPT9, also
known as Epi proColonVR (Epigenomics AG, Berlin, Germany), af-
ter they initially decided not to approve it in 2014. Currently, the
Centers for Medicare and Medicaid Services (CMS) are consider-
ing a National Coverage Determination regarding payment (2).
Ultimately, the test will be considered in practice recommenda-
tions by the US Preventive Services Task Force (USPSTF) and
others.

In this issue of the Journal, researchers use a cost-
effectiveness analysis (CEA) to compare 4 innovative CRC-
screening strategies. They conclude that “for people who are
unwilling to be screened with fecal immunochemical testing
(FIT) or colonoscopy, annual screening with the mSEPT9 is the
test of choice given its cost-effectiveness profile compared with
CTC (computed tomographic colonography), PillCam (capsule
endoscopy) and mtSDNA (multitarget stool DNA, comprised of
FIT and stool DNA, also known as CologuardVR [Exact Sciences
Corporation, Madison, WI])” (3).

Modeling analyses, often used by CMS and USPSTF, are
designed to simulate a randomized controlled clinical trial
(RCT) that quantitatively assesses outcomes—that is, harms
and benefits of screening such as CRC mortality reduction—to
compare new testing strategies with others like FIT and colo-
noscopy that are supported by evidence from RCTs and are con-
sidered to be cost-effective. Modeling typically incorporates a
new test’s performance features, particularly sensitivity and

specificity, to project outcomes of benefits, harms, effort, and
sometimes cost.

This editorial considers policy decisions about mSEPT9 that
may have consequences that are unintended, unusual, and clin-
ically significant. Three questions are addressed: What are
mSEPT9’s sensitivity and specificity, and what are implications
of a high false-positive rate (20%) for a test intended to be used
by persons “unwilling” to have a colonoscopy? How does a test
with a low degree of discrimination manage to achieve such a
high degree of cost-effectiveness in CEA modeling? And what
important unintended consequences may arise as a result of
upcoming policy determinations about mSEPT9 by CMS and
USPSTF?

What Are mSEPT9’s Sensitivity and Specificity,
and What Are the Implications of a High False-
Positive Rate (20%) for a Test Intended to Be
Used by Persons “Unwilling” to Have a
Colonoscopy?

In its 2014 evaluation, the FDA raised concerns about mSEPT9’s
sensitivity, specificity, and adherence that will become relevant
to policy-making decisions of the CMS and USPSTF as well as to
doctors and patients. The FDA in 2014 did not approve mSEPT9
following an FDA Advisory Committee’s divided vote. Studies
presented by principal investigators Potter (4) and Johnson (5),
in support of the sponsor’s application, showed 68% sensitivity
of mSEPT9 for CRC and specificity of 80% in a screening setting.
Test performance was based on a post hoc analysis of plasma
samples selected from 7941 specimens (4) collected prospec-
tively in persons scheduled for screening colonoscopy in the
PRECEPT study, which had evaluated an earlier version of the
mSEPT9 assay (6).

The FDA was concerned that the 20% false-positive rate
could cause many persons without CRC to be recommended for
colonoscopy—a problem for a test intended for persons
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unwilling to have colonoscopy or FIT. Another concern was that an
advised colonoscopy might not be accepted after a positive
mSEPT9. The FDA asked the sponsor to assess adherence among
persons “unwilling” to have FIT or colonoscopy, that is, among
intended screenees. The Liles study (7) assessed 182 compensated
participants who completed the mSEPT9 test. Among 30 partici-
pants with a positive mSEPT9, 23 had a colonoscopy or agreed to
one by the end of the study (7). Clear detail is not provided, how-
ever, about how participants’ “unwillingness” to have FIT or colo-
noscopy was assessed. A “scripted telephone interview” was
conducted “to confirm selected inclusion criteria,” but the wording
of the script was not reported (7). Further, Liles (7) notes, “We did
not explain false-positive rates of the fecal and blood tests to par-
ticipants before enrollment; we wanted to deliver succinct counsel-
ing to simulate primary care.” It is hard, then, to understand the
magnitude of the problem of adherence without knowing “how
unwilling” participants were to have colonoscopy at enrollment.

When the FDA approves a diagnostic test, it may issue a
Summary of Safety and Effectiveness Data (SSED), where some
of these issues might be addressed (8). The SSED is written by
the sponsor and then approved by the FDA as part of the prod-
uct’s labeling. The 2016 SSED devotes most of its 41 pages to
technical issues, including limits of detection, specimen stabil-
ity, and reproducibility (8). Although clinical performance data
are summarized from the Potter (4) and Johnson (5) publica-
tions, the SSED does not cite those publications or provide detail
about possible FDA supervision or review of the Potter study (eg,
about how blinding may have been assured in a post hoc analy-
sis). Nor does the SSED discuss how well the FDA’s adherence
question may have been addressed by Liles (7). This lack of clar-
ity is striking because the FDA’s instruction template provided
to sponsors writing a SSED states to “Describe any information
submitted by the applicant in response to outstanding issues,
and whether the response was found acceptable” (9).

FDA decision making has substantial impact because the
FDA is regarded as a kind of “gatekeeper” in the overall test eval-
uation process, providing what is widely perceived as a “seal of
approval.” For example, in online public comments requested by
the CMS to consider its National Coverage Determination for
mSEPT9, one-half of the 67 comments mentioned “FDA appro-
val” as a basis for supporting the test; for example, “The FDA ap-
proval ensures the ‘safety and efficacy’ of the test” (10).
Similarly, investigators of the CEA in this issue of the Journal fo-
cus on “recently developed FDA-approved tests” (3).

The FDA’s process for test approval differs substantially from
its widely understood process for drug approval that requires
strong evidence—that is, from an RCT—to measure benefits and
harms and to quantify effectiveness (11). For test approval, the
FDA does not require direct RCT evidence, nor does the FDA proj-
ect benefits and harms using quantitative modeling as does the
USPSTF. Although the word “effectiveness” commonly refers to
long-term benefits and harms (12), the word when used by the
FDA in evaluating a test may refer to test discrimination:
“. . .analyses of effectiveness based on sensitivity and specificity”
[(8), page 27]. Although FDA “approval” carries great weight, the
implications of that approval are limited.

How Does a Test With a Low Degree of
Discrimination Manage to Achieve Such a High
Degree of Cost-Effectiveness in CEA Modeling?

The mSEPT9 test has limited ability to discriminate cancer from
no cancer because its positivity rate is 68% in persons with CRC

and 20% in persons with no colonic disease. Because the false-
positive rate is 20%—not 2% or 0.2%—the ratio of false positives
to true positives is extraordinarily high: 37.8 false positives per
true-positive result compared with 5.4 for FIT [ref (8) page 33],
even though the 2 tests have similar sensitivity for CRC [68% for
mSEPT9 and 74% for FIT (3)]. Although colonoscopy following a
positive mSEPT9 may find adenomas that may be precursors to
CRC, mSEPT9 cannot be credited with finding them, because
mSEPT9 has the same 20% positivity rate both in persons
with no colonic lesions and in persons with even advanced
adenomas (4).

The way that a test with such a low level of discrimination
can be so cost effective in a CEA is simple to understand. A test
with a 20% positivity rate when applied yearly [the “most cost-
effective” strategy among the 4 new tests, according to the CEA
(3)] leads to a cumulative positivity rate of 50% at 3 years and
70% at 5 years. Thus, virtually all participants are enrolled in co-
lonoscopy within a few years of receiving yearly mSEPT9. A test-
ing program that soon puts everyone into colonoscopy will
necessarily have cost-effectiveness roughly similar to that of
colonoscopy.

The mechanism by which chance may result in a positive
outcome has been called “serendipity” and is not new in the ex-
ample of mSEPT9. For mSEPT9, however, the magnitude of the
mechanism is dramatic because its false-positive rate is so
high. Other examples of serendipity include detection of small
colonic adenomas by guaiac-based fecal occult blood screening
(13) and detection of prostate cancer by digital rectal exam
screening (14). Further, serendipity is responsible for a portion
of the mortality reduction achieved in the US-based RCT (15) of
guaiac-based stool screening for CRC (16).

Clarity in discussing such implications could help interpret
results of the CEA as well as upcoming deliberations of the CMS
and USPSTF. For example, is it logical to suggest, on the basis of
the CEA, that “people unwilling to be screened with FIT or
colonoscopy” should receive “annual screening with the
mSEPT9, on the basis of its cost-effectiveness profile” (3), if
“unwilling” people will be recommended, within a few years, to
have colonoscopy?

In sum, although the mSEPT9 test is technically cost-
effective, it achieves cost-effectiveness by an unusual mecha-
nism—a high false-positive rate that causes people, by chance,
to become enrolled in colonoscopy screening.

What Important Unintended Consequences
May Arise as a Result of Upcoming Policy
Determinations About mSEPT9 by CMS and
USPSTF?

Because decisions by the CMS and USPSTF have such major pol-
icy implications, clinically significant unintended consequences
might result from their determinations. What consequences
should policy makers anticipate, deliberate, and clearly
explain?

For doctors and patients, the implications of endorsing a
screening strategy that operates by “chance” would be relatively
straightforward to address, if perhaps a bit awkward. Doctors
could explain to patients that using the test on a yearly basis
would result in a 50% chance of having a colonoscopy within 3
years and 70% within 5 years, so that using the test is at best
buying a small amount of time before colonoscopy is conducted.

For policy makers such as the CMS and USPSTF, the implica-
tions are more dramatic. Is this the mechanism that we, as
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policy makers, want to use to get people to have a colonoscopy—
that is, by practically “tricking” them because of a false-positive
test result? There is something unsettling about this logic.

A further consequence—unusual, unintended, and poten-
tially important—may be the impact of mSEPT9 adoption on
test developers like academic laboratories and companies. If a
screening test can be successful and adopted because of its high
false-positive rate, then why not simply lower the cutoff levels
of existing tests such as FIT or mtSDNA or of the next new non-
invasive test for CRC so that greater numbers of people are rec-
ommended to have colonoscopy? That interpretation could
have a chilling effect on efforts to develop screening tests that
actually achieve a high degree of discrimination. At an extreme,
a test developer could see its goal as to create a test with a high
positivity rate that people “believe in” and so, for example as in
this instance, will receive colonoscopy if the test is positive. Are
these the precedents that policy makers like CMS and USPSTF
want to encourage?

Because approval decisions of leading policy-making institu-
tions like the FDA, CMS, and USPSTF are so influential, their
determinations must be clearly described and explained, in-
cluding consideration of possible unintended consequences.
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