
Editorials

What Is the Future of Cystoscopy for Detecting Urothelial
Carcinoma?

Asymptomatic microscopic hematuria (AMH) is a
common finding that leads to many urology re-
ferrals. Occasionally, patients with AMH harbor
urothelial carcinoma of bladder (UCB). The 2020
AUA AMH guidelines recommend risk-stratifying
patients based on their risk of UCB and offering
cystoscopy to intermediate- and high-risk patients.
However, the vast majority of AMH patients do not
have UCB, and even the highest-risk group has a
prevalence of < 10%.1 In addition, most AMH pa-
tients are classified as intermediate- and high-risk
and should be evaluated for UCB, but the majority
are not referred to urology at all.1,2 Therefore, our
system for evaluating patients with hematuria has
2 weaknesses: (1) urologists perform a large number
of negative invasive tests, and (2) urologists miss
the opportunity to evaluate many patients with
hematuria who are at risk for UCB. Is there a better
way to rule out UCB in patients with hematuria
than urology referral and flexible cystoscopy?

Imaging alone is inadequate, and urine cytology
has a poor sensitivity for UCB in the hematuria
population. However, this space is fertile ground for
a novel noninvasive biomarker. In theory, a high-
sensitivity test that can accurately identify pa-
tients with UCB could help avoid the unnecessary
evaluation of patients who do not have the disease
and facilitate urology referrals for those who may.

CxTriage (CxT) is one such biomarker that com-
bines clinical data (sex, age, smoking history, his-
tory of gross hematuria) with 5 mRNAs (MDK,
CDK1, IGFBP5, HOXA13, CXCR2) in a voided
urine sample to estimate the risk of UCB for pa-
tients with gross and microscopic hematuria. In a
2015 study, Kavalieris et al assessed 627 hematuria
patients evaluated by urology.3 Most of these pa-
tients (94%) had gross hematuria, and 72 UCBs
were detected. CxT had a 95% sensitivity for UCB
and tested negative in 40% of patients. This study
was limited by a low number of AMH patients,
among whom no cancers were detected. In another
cohort of 478 hematuria patients having a urologic
evaluation (70% with gross hematuria), 44 UCBs
were detected including 3 in patients with micro-
scopic hematuria.4 In this study, CxT had a sensi-
tivity of 95.5% and negative predictive value (NPV)

of 98.6% with about a third of patients testing
negative. For the microscopic hematuria group only,
the sensitivity was 100%. The rare, missed cancers
among test-negative patients were low grade and
noninvasive, suggesting the risk of a false-negative
CxT was low.

When used as a triage test by primary care pro-
viders in a cohort of 884 hematuria patients, CxT
combined with imaging reduced hematuria referrals
to urology by 40% while maintaining a 98% sensi-
tivity and 99% NPV for detecting UCB.5 The UCBs
that were missed by CxT were all noninvasive.
While CxT is not perfect, given the rare, missed
cancers (which are uncommonly dangerous) and the
10% nondiagnostic rate, it allowed primary pro-
viders to capture nearly all UCBs in their hematu-
ria patients and appropriately refer these patients
to urology.

Recently, Lotan et al published a prospective
randomized trial to determine if CxT could decrease
cystoscopy among lower-risk AMH patients.6 The
patients randomized to CxT tested negative
approximately 88% of the time, the majority of
whom chose to defer cystoscopy. The authors
observed a nearly 60% reduction in cystoscopy be-
tween patients who had CxT and those who did
not. Among lower-risk patients who did have a
cystoscopy, only one tumor was identified (1.7%
prevalence). The risk of a false-negative test in CxT-
negative patients who did not have a cystoscopy was
presumed to be very low based on prior research.

Other studies suggest that CxT performs well
in the higher-risk AMH population7 and may lead
to cost savings by decreasing cystoscopy use.
Furthermore, a newer version of CxT with 2 addi-
tional gene mutations (FGFR and TERT) demon-
strated improved performance to CxT alone,
indicating these markers are likely to continue to
improve.

There are other novel genomic urinary bio-
markers to detect UCB among patients with he-
maturia. One assay incorporates methylation of
OTX1, ONECUT2, and TWIST1 along with DNA
mutations of FGFR3, TERT, and Harvey HRAS.8

Among 1005 hematuria patients who had a urologic
evaluation, 112 UCBs were found (including 14
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UCBs among 381 AMH patients). The assay had a
98% sensitivity and would decrease cystoscopy use
by over 50%, with the only missed cancer among
test-negative patients being a low-grade noninva-
sive UCB. Among AMH patients specifically, the
assay performed well with a 93% sensitivity and
100% NPV. Another assay uses 60 somatic muta-
tions in urinary cell-free DNA to identify UCB, and
in patients with hematuria it had a 98% sensitivity
and 99% NPV.9

The findings from the Lotan study6 suggest that
physicians trusted the CxT results and uncommonly
recommended a cystoscopy with a negative test, and
that the concept of reducing unnecessary cystos-
copies in the hematuria population is an important
and achievable goal. As the sensitivities of these
biomarkers approach or surpass that of white light
flexible cystoscopy, patients are likely to preferen-
tially accept them in place of cystoscopy.10

Urologists are already comfortable using bio-
markers to avoid invasive testing, which we routinely
do for patients with an elevated PSA to determine the
need for a prostate biopsy. These tests include blood-
based (PHI, 4K, free PSA), urine-based (Intelliscore,
SelectMDx, MiPS, MiR), and tissue-based biomarkers
(ConfirmDx), as well as imaging (MRI). Depending on
the test, these biomarkers will identify 20% to 30% of
patients as low-risk, who may safely defer a prostate
biopsy with a very low chance of missing a clinically
significant cancer. As evidenced by the ProScreen and
STHLM3-MRI studies, these biomarkers help pa-
tients avoid prostate biopsies without compromising
detection rates of significant disease and decrease the
detection of indolent cancer.

Although these novel biomarker studies raise
important questions about evaluating patients at risk
for UCB, these tests have the potential to improve the
management of our patients with suspected UCB who
would otherwise require an invasive procedure for
diagnosis. This also holds true for nonmuscle-invasive
bladder cancer patients who require cystoscopic sur-
veillance, for whom several novel biomarkers,
including but not limited to CxMonitor, UroAmp, and
Uromonitor, have demonstrated high sensitivities for
UCB and may allow patients to defer cystoscopy.

The need for cystoscopy to diagnose UCB is un-
likely to change anytime soon even if triage tests are
used, as all marker-positive patients still require
cystoscopy. However, we must acknowledge that
reducing the number of negative cystoscopies for pa-
tients at risk for UCB is a desirable goal. And if these
biomarkers are employed in the first-line setting, it
may ultimately improve appropriate hematuria re-
ferrals to urology and avoid the referral delays that
some hematuria patients face. Given the landscape of
novel urinary biomarkers in the hematuria space,
with early studies reporting sensitivities well over
90%, we are challenged to understand these tests,
educate patients about them, and determine how to
best incorporate them into our practices.
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